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Abstract

Bulgaria has all the necessary resources for the development of specialized types of tourism. There are also sea and
mountain tourism, there are opportunities for development of rural, spa, cultural, culinary, wine tourism and others.
In this connection, the country is divided into several tourist areas, each of which has a certain tourist
specialization. The attention is directed to the tourist region of Rhodope, with specialization in rural tourism. The
main purpose is to analyze the organization's management of the region as a destination and to explore the
opportunities for developing sustainable rural tourism and its popularization at both national and international

level.

Key words: tourist destination management organizations, rural tourism, sustainable development,

sustainable rural tourism
INTRODUCTION

Bulgaria has all the necessary natural and
anthropogenic tourist resources for the
development of both seaside and mountain
recreational tourism but also other specialized
types of tourism such as cultural-historical,
adventurous, rural and agrarian, wine, health
and SPA tourism, etc.

A typical feature of tourism through is its
rapid development, which produces adverse
effects on the environment in general — the
natural, the anthropogenic and the
sociocultural environment. This strongly calls
for the development of sustainable forms of
tourisms or such forms of destination
management that will ensure the development
of sustainable tourism.

Sustainable development involves the creation
of opportunities to satisfy the needs of next
generations, to ensure social tolerance, to
protect the ecological integrity of environment
and the growth of economy.

Eventually, tourism development can take into
account the preservation of cultural heritage,
the promotion of tourist attractions,
investments, diversification of activities,
service and staff quality [8].

This strongly calls for the introduction of
changes into the organization and
management of tourism at its different levels
(site, destination, region, government), and
also into the tooling set of tourist policy. A
milestone in this respect would be the
restructuring of tourist destination
management organizations. From being
regarded predominantly as marketing units,
organizations should take up the strategic
position of managers, and based on the
regulatory requirements and the consumers’
requirements, they should provide the
necessary managing potential and tooling set
that would be required to ensure the
development of sustainable forms of tourism.
Exactly for this purpose the National Strategy
for Sustainable Development of Tourism was
created, it includes adequate measures for
developing sustainable forms of tourism [2].

It is clear that the so called “massification” of
contemporary tourism causes significant
problems of economic, social, cultural and
environmental nature [6]. Having in mind the
globalization and its effects on tourism, there
is an urgent need to change completely the
tourist product policy [7].

Looking from the perspective of specialized
types of tourism, the rural, the cultural and the
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ecological tourism are often viewed as
sustainable forms of tourism. This fact is due
to the philosophy of marketed product:
-preservation of nature and biological
diversity;

-preservation, restoration and development of
our cultural historical heritage;

-ensuring social tolerance and consideration
for the needs of local inhabitants;

-economic growth and progress.

It is exactly this philosophy that formed the
basis for the wording of the purpose of this
article, which is to specify the role of tourist
destination management organizations for
the development of sustainable rural
tourism in Bulgaria.

MATERIALS AND METHODS

To define the role of tourist destination
management organizations for the
development of sustainable tourism we
applied the method of observation, the method
of comparative analysis (benchmarking), the
normative method, plus a number of other
management methods that have to do with the
creation of a managerial structure for an
organization.

We made an attempt to introduce the concept
of developing the so called “slow tourism”. In
general, slow tourism 1s defined as “a
contemporary concept for creating alternative
forms of tourism and harmonic development
of destinations based on ethical values, full-
valued tourist travels that were given one’s
individual meaning, free from the stress and
dynamicity that are typical of mass tourism,
and taking place in natural, unique and
authentic environment” [3]. It is exactly
thanks to the above-mentioned specific
features of slow tourism that it can be greatly
associated with the services provided in the
sphere of rural tourism.

RESULTS AND DISCUSSIONS

The term “tourist destination” has a somewhat
marketing connotation because “it reflects the
interaction between the tourist needs and
demands on the background of the target
spatial direction of tourist streams toward a
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particular host territory” [5]. The term tourist
destination can also be defined as a territorial
system having enough and diverse attractions
and services available that are perceived as
unique and capable of satisfying certain
tourist needs, which has to be managed as a
strategic business unit.

In this context and for the purpose of our
study we can define rural tourist destination
as a territorial system, which is part of a
rural region and possesses unique rural
tourist resources to satisfy specific tourist
needs in the sphere of rural and agrarian
tourism, which should be managed,
organized and planned as an autonomous
business unit.

The development of rural tourism is directly
related to a series of other industries, which
brings a number of challenges to the face of
management. On the other hand, rural tourism
interacts all the time with different elements
of the two major areas of reality — the natural

environment and  the  anthropogenic
environment (including its sociocultural
aspects).  Therefore, the rural tourist

destination management must ensure the
proper functioning and harmonic interaction
between the basic components of rural
tourism, together with compliance with the
requirements for ensuring the balance
between the tourists’ needs and the local
inhabitants’ needs. In this respect, the tourist
destination management can be discussed in
terms of 1its business, institutional and
territorial aspects (Fig.1).

The business aspect is associated with the
management of tourism as a business, which
is carried out by companies specialized in the
main tourist activities (such as the hospitality
business — hotel and restaurant management,
tour operation and travel agency) but also in
various other activities that either directly or
indirectly influence the development of
tourism (transport, construction, advertising,
agriculture, etc.).

A typical feature of a rural tourist business is
the prevalence of small-scale companies with
family-owned sites, which renders the
management of a destination very difficult.
On the other hand, such difficulties provide a
very sound motivation to establish destination
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management organizations, especially if the
priority is to be put on sustainable tourism.

Aspects of the management
of a tourist destination

”

Business aspect e

Institutional aspect
Territorial aspect

»
>

Tourist destination management
organization

Development of sustainable
rural tourism

Fig. 1. Aspects of the management of tourist
destinations in view of achieving sustainable rural
tourism.

Source: Author's figure.

The institutional aspect is associated with the
management delivered by government
agencies and non-government organizations.
A specific feature of rural tourism is also the
function of certain informal institutions,
which can be very much regarded as one of
the basic organizational issues and factors that

could help overcome the effects of
subjectivity at the level of destination
management.

The territorial aspect of management is
mainly associated with the arrangement of
recreational territories, the building of super
and infrastructure for the needs of tourism, the
preservation and the environment-friendly and

effective use of available tourist resources.
The territorial aspect of management is
influenced to a great extent by the business
and institutional aspects because the subjects
of management come from the institutional
and business spheres.

An important issue in the territorial aspect of a
rural tourist destination management is the
management of agrarian lands because a large
portion of those lands can serve as a resource
for the development of sustainable forms of
rural and agrarian tourism.

Based on the above aspects of management,
we can summarize some key features of
tourist destination management organizations,
in particular concerning the rural tourist
destinations.

Destination management comprises all the
methods by which tourism can affect the
destination, aimed at achieving the objectives
set by the management. They include
planning and control of tourism development,
and of rural tourism in particular (including
by applying the tooling set of tourism policy
and the measures for rural development),
provision of the required infrastructure,
management of tourist streams, information
services, business support, establishment and
adherence to standards, monitoring.

Rural tourist destination management should
be oriented towards the creation of conditions
that will ensure the provision of unique
experiences for the tourists in rural
environment. Rural environment means rural
lifestyle, ethical conduct, rural authenticity
and culture. The effect that is sought after can
only be achieved by combining the efforts of
many organizations often very diverse in
nature but always operating as one whole. In
this regard, destination management requires
that all interests and understandings no matter
how different they may be are united for the
purpose of achieving one common goal — to
ensure the destination viability and integrity
now and in the future.

This is very much the basis underlying the
philosophy of rural tourism and the tourist
products it offers. Preserving the culture and
customs, taking care of the economic
development while at the same time taking
into consideration the needs of local
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inhabitants, the condition of nature and
providing for the needs of next generations.
The problem has to do with the huge number
of companies operating in this field, the
missing proper coordination between them
and the discrepancy between the needs of
contemporary tourists (very much provoked
by the modern-time development of tourist
services) and the philosophy of life
“conservation” which underlies the concept of
rural tourism.

It is exactly here that one of the key roles of
rural  tourist  destination = management
organizations is manifested. Quite often they
become the principal advocates of tourist
industry by guaranteeing mitigation of the
negative effects from tourism on the
environment in general and on the local
communities in particular, by creating at the
same time possibilities to “exchange” people,
ideas, and opportunities. This can very much
be the basis for overcoming the “rural
backwardness”, the stereotypes and some
behavioral patterns that are typical for quite
many Bulgarian villages.

Actually, a rural tourist destination
management organization can be most useful
for facilitating the dialogue between the
private sector, the public sector and the other
parties concerned about the development of
rural tourism. The purpose here is to set the
required balance between modernization and
conservation so as to guarantee the long-term
sustainability of a destination.

The key strategic aims of every rural tourist
destination management organization should
be:

(1)to improve the long-term prosperity of local
inhabitants;

(i1)to ensure maximum satisfaction of visitors
by providing high-quality basic services, plus
extra services that are specific and typical for
the region and the village;

(iii)to increase the liquidity and to ensure
maximum profitability for local enterprises as
well as the maximum multiplication effect for
rural tourism;

(iv)to bring to minimum the adverse effects of
tourism by guaranteeing a stable balance
between the economic benefits and the
sociocultural and environmental costs;
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(v)to make rural environment ready to host
tourists with specific needs;

(vi)to attract major agricultural producers into
the tourist business.

The last aim has become expedient because
the rural tourist destination management
requires that all processes and activities are
organized in such a way as to guarantee the
sustainable development of a destination. For
rural tourist destinations this very much
involves the performance of agricultural
activities in the concerned region as a basic
branch of industry, which is closely bound to
the development of rural and agrarian tourism.
To achieve sustainable development of
destinations, the presence and completeness of
the main components of sustainable
development must be guaranteed:
(a)ecological sustainability — development
must be compatible with the processes
required to maintain the ecological balance,
biological diversity and biological resources;
(b)economic sustainability and succession
of generations — development must produce
economic effectiveness and ensure equality
and succession to the generations to come;
(c)social sustainability — development must

create higher living standards for local
inhabitants, maintain and develop the
established ethical conduct and

communication, and guarantee the harmony
and understanding in society;

(d)cultural sustainability — development
must be compatible with the culture and
values of local inhabitants and guarantee the
preservation, development and delivery of all
tangible and intangible items bearing the
national culture and spirit to the generations to
come.

The problem, according to the business
approach, is that sustainable development is
mainly and most of all associated with such
circumstances and factors that could
guarantee maximum profit from related
economic activities [1]. For the development
of sustainable rural tourism this problem goes
even deeper. The major part of companies
offering tourist services lack the necessary
theoretical knowledge about tourism, not to
mention in the sphere of economics, therefore
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they are basically not ready or able to provide
sustainable rural tourism.

There follows the conclusion that in order to
develop sustainable rural tourism all
concerned institutions in the private and in the
public sector and all the subjects of tourist
destination management should strive to reach
unanimity, coordination and single focus of
their efforts. Therefore, the main purpose of
a rural tourist destination management
organization can be defined as follows — to
synchronize the efforts of all concerned
parties as part of the process for achieving
sustainable development.

For this purpose, some of the basic processes
related to the management and organization of
rural tourist sites must be standardized.
Considering the multitude and diversity of
sites where rural tourist services are provided,
there appears the need to create models
(patterns) for organizing and managing the
different activities performed at the tourist
sites but also certain models (patterns) to be
applied for shaping the design of tourist
product. The idea is to introduce standards for
certain  organizational and  managerial
activities in order to make it easier for the

environment, thus ensuring their economic
stability. On the other hand, this will greatly
facilitate and increase the efficiency of efforts
made by the rural tourist destination
management organizations to coordinate and
achieve sustainable rural tourism.

The normative method and the designed
normative models can be used as a starting
point for the development of such patterns.
The main purpose of creating the normative
model is to define the actual condition of a
tourist site and to compare it to a given
baseline model thus ensuring its economic X
— effectiveness. When discrepancies between
the normative model and the actual condition
are found, measures should be taken to
eliminate such discrepancies and to adapt the
tourist site organization and management to
the introduced norms and standards.

The design of normative models for tourist
activities goes through several stages, the
purpose of which is to assess and analyze the
condition of processes that run in the rural
tourist site and to restructure its management
so as to eliminate as much and as best as
possible the discrepancies between the actual
condition and the design model (Fig.2).

rural tourist sites to adapt to ambient
Creation of a Establishing Comparing the Assessment of Determining
normative model [ ®|  theactual [ actual condition [®  the actual > and
condition to the normative condition discussing
model possible
measures for
improvemen
Pursuit of Ensuring the highest possible
higher level for effective utilization
achievements of resources

Fig. 2. Key stages in the creation of a normative model to be applied in the sphere of rural
tourism
Source: Author's adaptation on Stankov, V. et al, 2007. Organization and Management of the
Agricultural Enterprise (Agromanagement).

In summary, from the point of view of rural
tourism, the territorial division of the country
into regions can serve as a starting point for
the creation of such organizations. Although
the regions where rural tourism is developed
are not strictly outlined, a suitable region for

this purpose can be the tourist region of
Rhodope Mountains (Fig.3). This region
offers its guests the unmatched opportunity to
become engulfed into the typical Rhodopean
atmosphere amidst its well-preserved nature,
authentic culture and colorful history [4].
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The region has the necessary infrastructure,
the resources needed for the development of
sustainable rural tourism and the favorable
disposition of local inhabitants, in addition it
is easily identifiable as a tourist destination.
Another advantage is the existing tourist
region management organization.

ROMANIA

‘ Dobrudja -,

">+ Madara ;4
i
Shumen . SESsS

: -
Fig. 3. Rhodopes tourist region
Source: https://en.wikivoyage.org/wiki/Bulgaria

CONCLUSIONS

In conclusion, let us point out that control,
being an essential function of the management
of a tourist destination for sustainable tourism,
is the key role factor to guarantee:

-the protection of economic interests of tourist
product and service providers and traders;

-the creation of suitable conditions to improve
the destination quality and competitive
capacity;

-the defense of visitors’ rights;

-the prevention of unsustainable practices, risk
and crisis situations in the destination;

-the protection of interests of all concerned

parties in the sustainable rural tourist
destination.
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Abstract

EU funds are all financial and operative programs funded by the European Union, either in the Member States
(Union Programs and instruments of the Cohesion, Agriculture and Fisheries Policies), or outside of them (pre-
accession funds, other country programmes). In order to develop the regions, cities and villages of Croatia, the
programme of strategic investment is established by the regional policy which promotes economic and social
growth and improves the living standard. It gives support for less developed areas and rural regions as an
expression of solidarity. Purpose of this research paper is to identify level of knowledge about EU funds in rural
area with survey method. There is a practical example of a survey of the respondents on the impact of EU funds on
reducing rural regional inequalities as a result of this paper.

Key words: rural development, management, EU funding

INTRODUCTION

European funds are European Union funds,
donated to various aid programs. EU funds
and programs differ from sources of funds and
types of grants, which are allocated to users.
For most of them all money comes from the
EU budget, while the rest comes from national
budgets or funds from other organizations,
such as the European Investment Bank.
Entrepreneurs, public bodies, and local
authority units have European Union
programs available, where applicants from
one country compete with applicants from all
other member states. Projects which are
destined to have a positive impact on business
and social change coudl be financed by EU
funds.

EU funds are influenced by a number of
factors, and they are the main source of EU
investment, with the aim of assisting Member
States, above all the less developed ones, in
increasing their growth, securing jobs and
ensuring rural development in line with the
Europe 2020 goals. [4]

That EU regional policy and EU regional
inequalities are becoming key areas of the EU
funding development. In this context, the

paper present an analysis of the economic
results in the area of knowledge about EU
funding in rural region of eastern continental
Croatia.

EU funding terminology

Since 2007, the Republic of Croatia is a
beneficiary of the IPA program, which is
Croatia's preparation for EU membership. By
joining the Union, Croatia has been enabled to
use EU Investment and Structural Funds,
which have objectives to help Member States
increase their growth and ensure more jobs,
while ensuring sustainable development in
line with EU cohesion policy.[4][8].

In the financial perspective 2014-2020, the
term European Structural and Investment
Funds (ESI Funds) was introduced, which
includes the following funds: the European
Regional Development Fund, the European
Social Fund, the Cohesion Fund, the
European Agricultural Fund for Rural
Development and the European Fund for
Maritime Affairs and Fisheries [1].

There is a visible structure of the EU funds,
mostly made up of the Cohesion Policy
(Regional Policy), for which in the period
2014-2020. EUR 351.8 billion, which is also
the EU's main investment instrument. There
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are also the European Fund for Regional
Development (EFRR), the European Social
Fund (ESF), the Cohesion Fund (KF), the
European Agricultural Fund for Rural
Development (EPFRR) and the European
Fund for Maritime Affairs and Fisheries
(EFPR). [5].

Regional and rural
considerations

To build the economic and social
development and to improve the living
standard in all the regions, cities and villages
of Croatia it is needed a Programme of
strategic investment established by regional
policy, which is usually named "Cohesion
Policy".

As an expression of the solidarity in the EU
which sustains the less developed regions, the
funding comes from the common EU budget.

In their visibility recent authors argue that the
goal of Cohesion Policy is to reduce the main
economic, industrial, social and territorial
differences that exist in European regions [5]

[6].

policy management

RE&D and
innovation

Employment Education

Poverty and
social
exclusion

Fig. 1. Europe 2020 targets in rural
development
Source: Eurostat portal

http://ec.europa.eu/eurostat/statistics-
explained/index.php/Europe 2020 _indicators
_- background

EU regional policy makes up the bulk of the
EU budget for 2014-2020. and is the EU's key
investment technique for achieving the goals
of the Europe 2020 strategy (smart, viable and
inclusive growth).
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The financing of the EU's regional policy has
aim on four key points: scientific research and
innovation, coomunication technologies and
media information, and increased
competitiveness of small and medium-sized
companies. [5]

Figure 1 shows data to the Europe 2020
targets. Indicators related to environmental
objectives and education show progress
towards the main goals. On the other hand,
there is still a need to invest further efforts in
the field of employment, research and
development, and the fight against poverty or
social exclusion.

Regional and rural development policy and all
its activities should be based on the following
5 principles: [4]

(1)The Principle of Concentration - refers to
the geographical concentration of the region
according to unique criteria, and is defined by
the creation of the so-called. NUTS 2
statistical regions,

(i))The principle of program planning -
regional policy resources are planned within
the framework of the EU budget, whose
revenue and expenditure plan brings in multi-
annual financial frameworks, based on which
the annual budget is adopted,

(111)The Principle of Accession - The EU does
not fund entirely one project, but requires the
participation of national, regional and local
sources,

(iv)The Principle of Partnerships — it is a
negotiation between the European
Commission and the member states about key
regional policy programmes, and

(v)Principle of Efficiency - There is a process
of monitoring and checking the spending of
EU regional funds [7].

One of the characteristics of this policy is its
solidarity with other EU countries, as a large
part of its investment, aimed at the less
economic key regions of the European Union
[3].

With these resources, these regions allow
them to realize their economic and rural
development potential, in accordance with
their capabilities, and the opportunities they
have. [6]

Rural Development Programme: Case Study
of Croatia
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The Republic of Croatia's Rural Development
Program for the period 2014-2020, worth
about EUR 2.4 billion, started to be created in
2012 and was officially submitted for
approval on 16 July 2014. The decision on
approval is the crown of this long-term
process involving local experts, most of
whom are employees of the Ministry of
Agriculture and  Agricultural Payments
Agency in agriculture, fisheries and rural

development. The program has defined
measures aimed at  increasing  the
competitiveness of Croatian agriculture,

forestry and processing industry, as well as
improving the living and working conditions
in rural areas at all. Measures are:
MI-Transfer of knowledge and information
activities

M2-Advisory Services, Agrarian Management
Services and Assistance to Farms

M3-Quality systems for agricultural products
and food

M4-Investments in physical assets
MS5-Renewal of agricultural production
potential disturbed by elemental disasters and
catastrophic events and the introduction of
appropriate preventive activities
Mé6-Development of agricultural holdings and
businesses

M?7-Basic Services and Rural Reclamation in
RuralAreas

MS-Investments in the development of forest
areas and improvement of forest sustainability
MO-Establishment of producer groups and
organizations

M10-Agriculture, Environment and Climate
Change
M11-Ecologicalbreeding
MI13-Payments to areas
limitations
M16-Collaboration
M17-Risk Management M19 - LEADER
(CLLD)

M20-Technical
Development Network [2]
Eligible investments within the measures of
the Republic of Croatia's rural development
program for the period 2014-2020 are mostly
financed by the European Union through the
European Agricultural Fund for Rural
Development (EPFRR), while the remainder

with  natural

Assistance/Rural

is co-financed by the State Budget of the
Republic of Croatia [5] [6].

MATERIALS AND METHODS

The data of the subject that was the object of
this research was collected through an online
method, which is today the most acceptable
and the fastest method to implement.
Respondents covered by this survey are young
people, students, parents and retirees who
have access to online media and live in rural
area (Pozega Slavonia County in eastern
Croatia. The survey was conducted in the
period of September 5, 2017 - September 11,
2017. The sample size was 107 respondents.

RESULTS AND DISCUSSIONS

In the first question, respondents should
choose gender, where, as shown in the graph,
most respondents were women 80.4%, while
men only made 19.6% of the answers.
The next question is how many years have
respondents, where result shows that most of
the respondents were 94.4% between 18 and
30 years of age, while subjects under the age
of 18 and older 30 years were very little, only
2.8%.

The third issue of the survey was whether the
respondents of Croatia's EU membership
supported, where, as can be seen in Figure 8,
most respondents support membership in the
amount of 78.3%, while non-supporters
account for only 22.6%.

The fourth question was the knowledge of EU
and EU funds, where, as shown in Figure 2,
there were a variety of responses. The
majority of the respondents were poor
knowledge in the percentage of 59.8%,
sufficient knowledge 20.6%, no 16.8%, and
the smallest percentage of excellent
knowledge in the amount of 2.8%.

Table 1. Level of EU fund knowledge

Level Percentage (%)
1. 59.8
2. 20.6
3. 16.8
4. 2.8

Source: Own research.
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The next question of the survey is any of the
areas of funding, where most of the answers
seem to be the answer I do not know (42.9%),
while there were still diverse responses from
agriculture and the economy (30.3%),
regional and rural development (19%) and
others (7.6%).

Table 2 . Knowledge about EU funding sectors

Level Percentage (%)
1. 429

2. 30.3

3. 19

4. 7.6

Source: Own research.

The next issue of the survey was that we have
too few educated people from the EU area and
so on EU funds, and as can be seen in the
following graph, the results prove that we
have very few educated people in this area
where half of the respondents think we have
too little educated people for the EU area at
53.8%, 42.5% think that perhaps, and only
3.8% of respondents think they do not.

Table 3 . Segment of EU funding experts

Level Percentage (%)
1. 53.8
2. 42.5
3. 3.8

Source: Own research

The last question of the survey was about the
use of EU funds, where most respondents said
that the use of EU funds could improve the
current situation in the Republic of Croatia by
72%, while 23.4% of respondents were out of
the question and the other answers were 4.5
%.

CONCLUSIONS

After the research carried out it can be
concluded that there is a prospect for progress
in today's young society, only a good
incentive is needed. Today's young people
feel helpless and unwilling to do whatever is
going on, primarily because of state
management, and the lack of interest of the
authorities to invest.
The survey was mostly women's approach,
while a much smaller number of male
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respondents proved that women are somehow
more motivated to progress and are more
willing to do something to improve the
current situation not only in the Republic of
Croatia but also in the world.

The devastating result was as far as the
knowledge of the respondents about the EU in
general as well as on EU funds is concerned,
and there are so many places to improve. It is
necessary to introduce courses, to encourage
not only young people but also older people to
education in this area, to overcome such a
large gap in ignorance of the EU itself, as
evidenced by, for example, the number of
funds. Regarding the places where the areas of
funding have been written, the answers were
fairly divided, but it also proves that the
respondents are poorly aware of the funds.
Regarding the areas of funding, it is evident
that most know where the "castors" could be
launched, but just as it was stated before, the
knowledge and the will to do something for
development of rural area in eastern Croatia.
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Abstract

In this study, the existing marketing system of garlic, which is an important product in terms of Kastamonu, was
analysed. The problems of the farmer, the intermediaries and the handler were examined. In this frame, the data
were obtained from the garlic farmers, intermediaries (agent, traders) and handler by questionnaire. The most
important marketing channel for farmers in the region were traders. The price of garlic was usually determined by
traders. The activities/number of members of the garlic producer association established in 2010 were not at the
desired level. After the garlic produced by the farmers in the research area was classified according to their size
and quality, they were offered for sale. Farmers were firstly tried to sell 3rd class small size and 2nd class medium-
size garlic. First-grade garlic which can easily find buyers was kept in storage for more income. Problems in garlic
farming; lack of technical knowledge of farmers, high garlic loss, the farmers tend to plant the Chinese garlic
because of higher yield, lack of marketing opportunities, fluctuations in the price of garlic. With the development of
storage facilities in the region, more income can be generated from the product. The development of organizational
awareness at the level of producers in the region will increase the likelihood of the producer having a say in the
market. Work should be done to protect the Taskdprii garlic. It is necessary to increase the awareness of this
species, both within the country and abroad. Cooperative establishments for farmers to market in garlic will be a
step towards ensuring price stability.

Key words: consumption, organic products, Romania

INTRODUCTION

There are 300 kinds of garlic in the world. It
grows in all the climates and lands of the
world. However, most plants prefer the
abundant and sandy soil of selenium in
temperate climates. From this point of view,
Kastamonu is suitable for garlic agriculture by
its land structure [10] [11].

Taskoprii  Garlic is a product with
"Geographical Recruitment" in the region [9].
Garlic is produced in almost all regions except
the Northeast region of Turkey. Aegean
region, Balikesir, Aydin, Manisa,
Mediterranean Region; Gaziantep, Antalya,
Kahramanmaras, Central Anatolia Region;
Nevsehir, Kayseri, Karaman, Kastamonu,
Samsun and Sinop in the Black Sea Region
are among the important garlic production
places. Turkey according to 2016 data
dehydrated garlic planting area has 11,916
hectares (Fig. 1). The production amounted to
109,161 tons (Fig. 2).

Kastamonu province as of 2016 in terms of
production and acreage of garlic is in first
place in Turkey. The Kastamonu’s garlic
cultivated area share is 20.06% and
production share is 22% of Turkey. Gaziantep
is the second important garlic producers with
12.9% share of Turkey, Istanbul is third with
11.6%, Aksaray is fourth with 7.5%, Balikesir
ranks is fifth with 6.1%.

Kastamonu is Turkey's highest dry garlic
producer. Kastamonu province in 1991, a total
of 13,298 tons of garlic was produced by
making 1,514 hectares of garlic in the field.
The cultivation area continued to increase
year by year. In 2011, the total dry garlic
production reached 19,937 tons. In 2013-2014
it decreased by 2,055 hectares. There was a
decrease due to drought in 2012, planting area
and yield decreased in 2013. From 2014, the
cultivated area of garlic has risen to over 2055
hectares, and thus production has increased to
24024 tonnes in 2016. As of 1991-2016 years
of dry garlic production share’s 13.9% to

21



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 18, Issue 2, 2018
PRINT ISSN 2284-7995, E-ISSN 2285-3952

32.7% in Turkey was
Kastamonu (Fig. 3).
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Fig. 1. Garlic cultivation areas (hectare) in Turkey
Source: TUIK [13].
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Source: TUIK [13].
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Fig. 3. Kastamonu’s garlic production and harvested
area share in Turkey
Source: TUIK [13].

Dry garlic production area in Kastamonu
province is got stronger in Tagkoprii, Merkez

and Hanoni districts.
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Tagkoprii district was selected as a research
areca. The reason for this, Tasgkopri is
constituted of 87.6% of the Kastamonu's
garlic harvested area and 90.6% of the
production.

Studies on marketing about garlic are very
few (Some of them Erkal et al. [4]; and Giines
et al. [6]). For this reason, in this study, it was
aimed to determine the marketing conditions
in the stakeholders’ level of garlic cultivation
and to identify the problems and to improve
the production.

MATERIALS AND METHODS

The main material of the study was the data
obtained by the face-to-face survey with
farmers, intermediaries and processing
companies in the villages of Kastamonu and
Taskoprii. The data belong to the 2014
production period.

Method wused to determine
numbers

In the study, data were obtained by face-to-
face survey from farmers, intermediaries and
processors dealing with garlic in the region.
Tagkoprii  districts and  villagers were
identified as the study area. The
questionnaires were prepared for stakeholders
both for production and for marketing
purposes. Questionnaires prepared according
to the purpose of the research were filled by
interviewing the stakeholders.

When the sample farmer's volume was
determined, farmers’ garlic harvested areas in
the region were divided into three groups
according to the width of the garlic field.
Using layered sampling method [14], it was
calculated that 105 of the number of farmers
who grew garlic to be interviewed at a margin
of error of 5% and a confidence interval of
99%. This sample volume was distributed to
layers by the Neyman method [3]. First strata
were identified farmers with 0.10-0.7499
hectare garlic cultivation area as I. group.
Farmers with 0.750-1.50 hectare garlic
cultivation area were II. group and farmers
with 1.51 hectares and over garlic cultivation
area were III. group (Table 1).

stakeholders
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Table 1. The sample volume of garlic producers

Average

Garlic ~ Population Standard . sarlic Sample
harvested  number ™ Variance number

_— ™) deviation harvested )

. area '

I 0.1-0.749 1,215

i 0.75-1.50 794 227 5.17 1.058 55
il 1.510+ 111 4.60 21.15 1.886 16
Total 2,120 4.09 16.73 0.792 105

Source: Own calculation.

Twenty of the merchant-intermediaries who
were active in the region were interviewed.
There are 8 handlers as garlic processor in the
region. Three of these companies were
interviewed. The data were obtained by the
face-to-face survey method. At this point, the
marketing activities for each channel were
included in the survey.

RESULTS AND DISCUSSIONS

Farmers’ level

The 90.48% of the farmers was their parents
where they learn about garlic farming
channelled, while 7.62% of them from
neighbouring farmers, and 1.90% of them
from both neighbouring farmers and their own
efforts.

At the beginning of the reasons why farmers
prefer to cultivate garlic, the income was high
(20.95%). The 13.33% of response prefer to
cultivate garlic as a source of livelihood for
themselves, 13.33% was because of high
yields. 11.43% of the farms said that they
preferred because of the easy and low cost of
garlic cultivation.

About 64.76% of the farmers' garlic sale
channel were merchants in the surveyed area.
28.57% of them were the district market,
4.76% of them were the company and 1.90%
was the commission. Therefore, merchants are
very influential in the garlic sale channel.
When the criteria for harvesting garlic in the
area studied were examined that 8.57% of the
farmers were colour of garlic; 75.24% of them
were the maturity of garlic; 2.86% of them
declared that they decided on the harvest date
based on their hardness. 3.81% of the farmers
interviewed were determined to consider
market conditions in the garlic harvest.

The 2.86% of the farmers classified of garlic
in the farmland, 7.62% of them in the
farmhouses, 40.95% in the storage. According

to this, it was determined that the farmers
interviewed did not have enough storage.

The classification of the products is an
important marketing activity. Classification is
divided the different products with their
similar ones in terms of height, size, shape,
colour, etc. Classification enables the
consumers to select the products according to
their tastes and income levels. It makes
purchase and sale of the products easier. It
prevents the purchase of undesired products.
It facilitates assigning prices to the products
[5].

There are three classes of garlic according to
Turkish Standard Institute 1,131 and farms
took this classification into consideration.
These are extra, first class, second class. The
minimum diameter for garlic entering the
extra class should be 45 mm. Garlic entering
Class I and Class II should have a diameter of
30 mm - 45 mm (excluded) [1].

The garlic was sold according to the market
conditions. As the producer obtains more
money, he attempts to produce the extra class
product. Considering the average of the farms,
the 1st class had the highest ratio of 51.82%.
2nd class products follow with 30.71% and
the extra class products with 17.46% (Table
2).

Table 2. Categorization of the garlic production in the
farms

Fratis Extra-Class 1. Class II. Class Total
The average of farms (kg)
I 819.12 1,941.18 1,230.88 3,991.18
I 1,554.55 4,401.82 2,716.36 8,672.73
111 3,531.25 12,250.00  6,718.75  22,500.00
Average 1,617.62 4,800.95 2,845.24 9,263.81
The share in the total production (%)
I 20.52 48.64 30.84 100.00
I 17.92 50.75 31.32 100.00
11 15.69 54.44 29.86 100.00
Average 17.46 51.82 30.71 100.00

Source: Own calculation.

The majority (98.10%) of the farmers
interviewed had lost crops. The garlic loss
rates in the farmers were 5% at 17.14%; 2% in
16.19%; and 3% loss rate in 15.24% of farms.
About 85.71% of the farmers are not members
of any agricultural cooperatives. Therefore,
the organization of farmers in the region as
producer association-cooperative is low.
Distribution of Gross Production Value
(GPV)
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Farms’ Gross Production Value (GVP) was
calculated as the sum of the revenues
generated by the agricultural activities (such
as crop production, supports, animal
husbandry) for 2014 production season.

The mean GPV for farms was 101,713.53
TRY. In terms of farm size groups, the
highest amount of GVP was in the third group
farms at 171,488.73 TRY, followed by the
second group with 100,459.40 TRY and first
group with 70,919.22 TRY.

In the garlic size groups, the garlic production
value was ranged from 17,061.76 TRY to
94,890.63 TRY, while the other crop
production value was varied between
29,252.59 TRY and 35,554.34 TRY, and
animal husbandry 24,604.87 TRY to
44,436.60 TRY (Table 3).

Garlic production values were the most
important activities and the highest income in
farms average and third groups. Indeed, garlic
production value amounted to be 37.83% in
average farms and ranged 24.06% to 55.33%
of the total GPV in farm groups in the region.
In the first group, other crop production value
was the first with 41.25% of total GPV. This
activity’s share was changed 18.75% to
41.25% in the groups. Animal husbandry
production value’s share was 25.91% to
34.69% in the groups. In other words, farms
derived more than one in four ratios of their

annual GPV  from animal husbandry
production  activities.  Therefore, garlic
production appears to be an important

economic activity for the farms examined in
the study (Table 3).

About 16.79% of the farmers interviewed had
problems with garlic cultivation, 84.77% had
disease and harmful problems, 16.19% had
fertilizer and fertilization problem, 19.05%
had irrigation problem, 8.57% had problems
with machine use, 7.62% 11.43% of the
problem was in the input structure, 3.81% in
the equipment problem, 40.00% in the input
prices, 19.04% in the control of the input
vendors and 35.23% in the product prices. Of
the 105 farmers interviewed, 56.19% said the
market was inadequate for chickpeas and that
in some periods the buyers' numbers were
inadequate for the product.
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59.05% of the farmers interviewed from the
research findings stated that there is a lack of
producers' organising in garlic production.

Table 3. Distribution of GPV in the farms

I I I Average

Production branches
Value (TRY/farms)

Garlic production activities 17,061.76 35,314.55 94,890.63 38,482.38

Other crop production activities 29,252.59 35,554.34 32,161.50 32,996.77

Animal husbandry 24,604.87 29,590.52 44,436.60 30,238.38

Total 70,919.22 100,459.40 171,488.73 101,717.53
Garlic production activities 24.06 35.15 5533 37.83
Other crop production activities 41.25 3539 18.75 32.44

Animal husbandry 34.69 29.46 2591 29.73

Total 100.00 100.00 100.00 100.00

Source: Own calculation.

Stakeholders’ level

It was discussed with 20 traders and 3
processors in the marketing channel.

85% of the traders purchased garlic on their
behalf, 10% of them purchased garlic on firm
behalf, and 5% of them purchased garlic on
behalf of another merchant.

The period of purchasing garlic from farmers
in the region was the most (50%) in July.

The traders declared that decisive of the garlic
purchase price was garlic quality (30%),
market supply and demand (20%), bargaining
(20%), garlic classification (10%) and garlic
size.

The majority of merchants (80%) did not have
a garlic processing facility. 20% were in the
garlic processing plant. A large majority
(85%) of merchants had storage. 80% of them
did market research.

A significant portion of merchants sold the
product (80%) in advance while 5% sold
futures.

Merchants reported that the development of
market  opportunities in the region,
improvement of garlic yield, dissemination of
conscious production, compliance with crop
rotation, regulation of price uncertainty,
control of Chinese garlic and improvement of
garlic production in the region could be
achieved.

All of the processing companies were Limited
Liability Corporation.
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Firm A has been in garlic purchase activity
about 15 years, B 10 years and C about 1 year.
The level of education of the workers
employed by firms in their organizations was
generally at primary and secondary level.

The managers’ education level was generally
university degree (66.67%). It was determined
that the companies interviewed did not have
an infrastructure for exporting. All of the
companies sell garlic in the national market.
The marketing channels that companies use in
purchasing garlic were usually "producer-
commissioners" and "producer-collector-
commissioners". Firms usually sold garlic to
big chain stores in the national market. All of
the companies interviewed conduct market
research with their own team. Firms used
domestic packaging material. Firms were
using string bags and reported that their sizes
varied between 100-250 g and 3 kg.
Standardization procedure for garlic was
applied (classification of garlic to head
diameter). They divided garlic into large,
medium and small.

It was determined that 67.57% of the cost of 1
kg of garlic was raw material cost, 15.06%
was processing cost, 9.65% was transportation
cost and 7.22% was packaging cost.
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Fig. 4. Real prices of garlic (TRY/tons) in Turkey
Source: TUIK [13].

Over the years, the real prices of the garlic
producers have fluctuated based on supply-
demand balance (Figure 4). This result
corroborates with Ozkan and Aydin’s [12]
findings. Therefore, the effect of this had been
felt more in garlic producers. It had been a
reflection of net profit fluctuations of the
farmers. Reducing the production costs to the
minimum level or increasing the yield

potential in this situation are the ways of the
farmer. However, this is hardly achieved due
to the nature of agricultural products.
Yurdakul [16] defined marketing channels
that they are routes through which agricultural
products move from producers to consumers.

These channels” length  varies from
commodity to commodity.
Yurdakul [16] declared the marketing

channels of the fruit and vegetable in Turkey
below:

Producer — Agriculture Cooperative — Retailer
- Consumer

Producer — Wholesaler — Commissioner —
Retailer — Consumer

Producer — Commissioner — Wholesaler —
Retailer — Consumer

Producer — Middleman — Commissioner (at
the production place) — Wholesaler —
Commissioner (at the consumption place) —
Retailer — Consumer

In investigated areas, there were local
wholesale, merchants, commissioners,
processing firms. Farmers can directly sell
their garlic to the local wholesalers or
processing firms. Some of the common
marketing channels for garlic are farmers,
local wholesalers, merchant, retailers, and
consumers. The wholesale markets play an
important role in the entire marketing channel
for garlic.

SWOT Analysis of Garlic Sector

In this study, the SWOT analysis [2] [7] [8]
[15] [17] for garlic production was based on
the opinions of stakeholders related to garlic.
Within  this framework, the strengths,
weaknesses, opportunities and threats of garlic
production are presented in the framework of
information  obtained from  producers,
intermediaries and processors.

The strong aspects of garlic in the region are
appropriate to the ecological conditions;
product quality; Turkey is the center of the
garlic production; the substances in the soil
structure are effective in the production of
high-quality garlic; taste and smell are
different according to other garlic; the storage
life varies from approximately 12-14 months;
high yield; little use of inputs; income is high.
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Figure 5. Marketing channels of garlic
Source: Own calculation.

The weaknesses of the sector in the field of
research are the failure of producers to carry
out soil analyses and the inadequacy of
organization in production and marketing of
the region in which the research is conducted.
As a matter of fact, some producers in the
region were found to have fewer
organizations. The price of garlic is not
established by certain committees and
organizations. According to the number of
merchants coming to the bazaar according to
supply-demand in the local market, the price
formation takes place. It can be said that with
the increase of the organizations, the
producers will have an advantage in terms of
input and sales price. Inadequate/unconscious
input by farmers in the region surveyed may
lead to lower productivity and quality in
production. The development of the garlic
industry is also due to the inadequate
processing, sorting and packaging facilities.
Opportunities in the region's garlic sector are
that the use of technology is increased, the
harvest season of the garlic grown in the
region is different from other regions, the
usage areas are widespread, and the regional
varieties are preferred by consumers.

The threats in the garlic sector of the region
covered in the survey are: climate change,
increased disease and pests, which in turn
affects the quality and price of the garlic; the
difficulty of finding workers in the region;
lack of production planning; price
instabilities; some farmers turn to Chinese
garlic cultivation due to the high yield.
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CONCLUSIONS

In this study, the marketing structure and
problems of the garlic sector in Kastamonu
province were examined. It was tried to bring
solutions for the sector.

Kastamonu province for 21.8% of garlic
production to meet in Turkey, was selected as
the research area. The most important district
of Kastamonu where garlic production is
concentrated is Taskoprii. Garlic farm made in
Tagkoprii district constitutes one of the
important income resources of the families.
An important part of the garlic produced in
Tagkoprii is evaluated in internal markets. The
main fields used in the internal market are
meat products (especially sausage and bacon)
industry, pickle industry, head and fresh
spices. Industries that will use garlic in the
region by processing canned, puree, dried
tablets, etc., have begun to develop.

Farmers in the region sell garlic usually in
neighbourhood markets. Merchants are the
most buyer of garlic in the neighbourhood
markets. The price of the garlic is formed by
the supply-demand and the number of
merchants coming from the bazaar. According
to this situation, farmers can turn marketing
margins into their own interests by setting up
cooperatives for garlic marketing. With the
activities of the garlic producer association
established in 2010, the number of members
is not at the desired level. It could not be
worked effectively. It needs to be supported
and developed.

After the garlic produced by the farmers in the
research area are classified according to their
size and quality, they are offered for sale. The
farmers were selling predominantly middle-
class third-class small-sized and second-class
medium-sized garlic on the market, which is
more difficult to sell. First class garlic, which
always finds recipient easily, is kept in storage
to get more income and is driven to the
market according to its price.

Garlic hiding warehouse was usually a simple
warehouse. Long-term storage in Kastamonu
is made by merchants other than a few
farmers. Merchants are able to sell their garlic
for a certain period of time, drive into the
market during winter, and sell high prices.
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With the development of storage facilities in
the region, more income can be generated
from the product. Contractual production for
farmers in the region may also be an
alternative.

The problems experienced in garlic farming in
the region were the fluctuations in the price of
the garlic, the problems of the marketing
opportunities, the farmers' tendency to plant
Chinese garlic because the higher yield,
inadequate technical knowledge of farms and
losses in harvesting.

For the development of the sector with the
movement from the obtained findings:

-At the farmer level, agricultural extension
activities should be increased and this should
be aimed at solving the right problem.
-Knowledge of organisation at the level of
farmers in the region should be improved,
which will increase the likelihood of farmers
being active in the market.

-In particular, the so-called Taskoprii garlic is
one of Turkey's most important species in
terms of quality, flavour and durability.
Therefore, studies should be done to protect
their characteristics.

-It is necessary to increase awareness of
Taskoprii garlic in domestic and international
markets.

-There is no organised structure in production
and marketing of the region in which the
research is conducted. In the years when
production is low, while the product price is
rising, the product price can decrease
considerably due to the production excess due
to high price expectation next year. This can
lead to significant price instability over the
years.

Therefore, it can be stated that farmers may
have taken a step towards price stability by
establishing cooperatives to market in garlic.
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Abstract

After the Accession to the European Union the Common agricultural policy become an important factor for the
development of Bulgarian agriculture. Despite the positive changes in the sector, the agrarian production in the
country is characterized by low competitiveness and efficiency. The aim of the study is based on the analyses of the
structural changes in Bulgarian agriculture to formulate conclusions for the effect of the ten years membership on
the sector. The paper outlines the transformations in agricultural production, farm structure and trends in trade
with agricultural products. The study indicates that there are significant problems related to productivity and value
added over the past 10 years. The main challenges are associated with structural and sectorial imbalances, uneven

distribution of financial support, polarization and overconcentration in the sector.

Key words: Common Agricultural Policy, patterns of specialization, structural changes, transformation

INTRODUCTION

Bulgarian agriculture is an important sector in
national economy. After the accession to the
EU, agricultural sector changed significantly.
The implementation of Common Agricultural
Policy (CAP) caused serious transformations
in patterns of specialization and concentration.
Bulgarian farms are modernized, the average
size of holdings increased but there are
substantial ~ problems  associated  with
polarization and production imbalances.
Through the new opportunities that the EU
fund granted, the share of the non-cultivated
area is reduced and there is positive trade
balance in Bulgarian agriculture. Despite the
positive trends there are a lot of issues and
challenges that have to be considered.

The 10 years EU membership gives good
opportunity to analyse and highlight the main
changes, trends and challenges for Bulgarian
agriculture. This topic is widely discussed
[2,8] and extends to debate about the impact
of CAP on the development of agricultural
sector.

The aim of the study is based on the analyses
of the structural changes in Bulgarian
agriculture to formulate conclusions for the
impact of the ten years membership on the

sector. For this purpose, the structural changes
in  Bulgarian agricultural sector are
represented in three main dimensions:
-Changes in the importance of agriculture for
national economy
-Changes in
specialization
-Changes in concentration and economic size
of farms.

patters  of  agricultural

MATERIALS AND METHODS

The survey covers the period 2007- 2016 that
marks important stage of Bulgarian economic
development — the accession to the EU.

Methodological approach includes various
methods of research. Analysis, synthesis,
deduction and induction are used in the study.
Comparative, monographic, logical, tabular
and graphical methods of analysis are applied
The data is provided by Eurostat, National
Statistical Institute, Farm Structure Survey
2003-2013 in order to present information for
structural ~ transformation of  Bulgarian
agricultural sector. The changes in economic
size and concentration are conducted by using
the Eurostat classification of farms. “By
economic size based on standard output in
EUR they form five groups: Very small
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farms: < EUR 2,000; Small farms: EUR 2,000
— < EUR 8,000; Medium-sized farms; EUR
8,000 — < EUR 25,000; Large farms: EUR
25,000 — < EUR 100,000; Very large farms: >
EUR 100,000” [4].

RESULTS AND DISCUSSIONS
Role of agriculture for Bulgarian economy

Number of significant variation and structural
changes in all sectors of economics occurred

not consistent. Therefore, after the accession
of Bulgaria to the EU in the agriculture sector
remain serious unresolved issues. Some of the
disadvantageous processes and restructuring
are leading to decrease of the role and
importance of the agriculture for the national
economy. Figure 1 illustrates the share of
Bulgarian agriculture in the gross value
added, in the number of employees and in the
export of products for the period 2007 — 2016.
The share of agriculture in the gross value

during the transition period [3]. The added is gradually declining after the
transformations in agriculture led to a lot of  accession to the EU.
issues and negative trends. The measures that
government applied to support the sector were
25.0%
203% 1949 193% 19.6% 19.8% 199% 1920, 19.4%  20.0%
o — 18.1%
20.0% — — — —
- - -
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Fig. 1. Role of agriculture in national economy (%)

Source: National statistical institute, FAO, Ministry of Agriculture, food and forestry [7,11,12,13,14,15].

These trends in Bulgaria are similar to the
ongoing processes in all other Member States
of the Union. The negligible share of
agriculture in the economy is a positive
phenomenon only when is accompanied with
increasing quantity and quality of the
agricultural production. This does not apply to
Bulgaria and the decreased importance of the
sector is the result of negative trends in its
development. In the country, there is a
reduction in production and a number of
issues related to the competitiveness and
efficiency. Therefore, the trends in the share
of gross value added are signal for structural
problems in the sector.

The share of agriculture in employment does
not show significant variation. However, the
modernization of Bulgarian agriculture
associated with new technologies and
innovation lead to reduction of number of
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employees. There is a downward trend in the
number of labor force in agriculture after the
accession to the EU.

According to Eurostat, in EU-27 between
2000 and 2010 the share of EU agriculture
workers is declined by 25%. In the EU-15, the
decrease is 17%, while in the EU-12 the
reduction is 31%. The lowest decline is
registered in Greece (only 3%); while in
Estonia the decrease is nearly 55%. With the
decline by 48% for the period 2000 — 2010
Bulgaria ranks second [5]. However, the
issues in Bulgarian agriculture are related not
only to the number employees, but also with
highly degraded educational and age structure.
The lack of young and skilled workers in
agriculture has negative impact on the sector,
leads to low motivation and limits the
opportunities for development and innovation
in agriculture [16].
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The share of agriculture in Bulgarian export
shows more substantial changes and dynamics
than the other two indicators. After the
accession to the EU, Bulgarian domestic
market became part of the Common market.
Therefore 2007 is critical for Bulgarian
export. This is the first year with negative
trade balance in agriculture. The share of
agricultural exports is less than 9%. In the
next few years there are positive changes. The
share of agricultural export is raising and the
data indicates stabilization of Bulgarian
agriculture in the international trade.
However, significant changes in structure of
export are observed. There is substantial
growth in export of cereals and oilseed. By
contrast, in the sector of vegetables and fruits,
where Bulgaria was traditional exporter in the
recent past, the country became net importer
[9]. There is a decline in export of milk and
crisis in meat sector. Bulgarian agricultural
sector has an export-oriented strategy. This
strategy, however, is related to increased
export of extensive production, which leads to
serious structural problems and a reduction of
livestock production. A considerable part of
domestic consumption of basic livestock
products is ensured by imports [1].
Structural changes in
agriculture

After the Accession to the EU there is major
transformation in the structure of Bulgarian
agriculture presented in Table 1.

Based on the indicated data, some important
conclusion could be drawn:

First, the role of cereals is arising after EU
Membership. The main reasons are related to
the direct payments that benefits mainly
extensive  crop  producers.  Structural
transformations are observed in the sector of
industrial crops as well. Their share in gross
production is increased by nearly 16%. The
main factor for this trend is the substantial
change in the direction of specialization.
Leading crops are sunflower and rapeseed.
There are favorable trade conditions for these
oilseeds and they are intended mainly for
export. The relative share of forage crops is
very low and is decreasing in the last few
years. The main reasons are related to the
problems in livestock production.

Bulgarian

Second, there is serious negative trend in the
sectors of fruits and vegetables. Despite the
favorable natural conditions, the relative share
of fruit and vegetables is substantially
reduced. In the sector of vegetables, the
decline is more noticeable. In 2016 the share
of vegetables is 4 times lower compare to
2007.

Table 1. Structure of Bulgarian agriculture 2007-2016
(%)

Sectors 2007 | 2010 | 2013 | 2016
Cereals 159 | 26.0 | 32.7 | 32.7
Industrial crops 11.2 | 23.1 | 22.6 | 26.9
Forage plants 3.2 60 | 49 | 22
Vegetables 155 57 | 3.6 | 48
Potatoes 1.8 1.9 1.6 | 0.7
Fruit 7.7 | 3.8 | 4.1 5.0
Cattles and bulls 5.8 3.7 34 4.4
Pigs 58 | 37 | 42 | 41
Sheep and goats 5.6 3.8 | 3.0 | 2.9
Poultry 6.3 58 | 47 | 40
Other animals 0.7 0.7 0.1 0.1
Milk 156 | 11.6 | 11.5 | 9.1
Eggs 3.9 3.7 | 27 | 21
Other animal products 1.1 0.8 | 09 | 09

Source: Own calculation based on National statistical
institute [17].

The decrease in fruits is also significant and
marks the serious structural imbalances in
Bulgarian agriculture. The sectors with high
value added are experiencing severe problems
after the accession to the EU. The payments
under Pillar 1 cover only 4-5% of their costs
therefore do not contribute for the increase of
efficiency and competitiveness in these
sectors. The land owned by small farmers is
highly fragmented therefore producers have
some difficulties applying for support.

Third, the share of all livestock sectors and
products in gross agricultural production
decreases. The sheep and goats’ production is
very low and is in crisis. The comparative
advantages of the mountainous and semi-
mountainous areas related to pastures failed to
compensate for the degraded material and
technical infrastructure. The financial support
in these sectors is limited because of size of
farms. In the sectors of cattle, poultry and pigs
the relative share in gross production remains
stable but is much lower comparing to the
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extensive sectors. The most substantial
decline is observed in the milk production.
The negative trends in livestock that started
during period of transition are continuing after
the accession to the EU. Despite the
opportunities of CAP funds in several
directions, these sectors face significant
challenges in meeting EU requirements for
production quality. The unfavorable changes
and transformations in all livestock sectors
have negative impact on Bulgarian agriculture
and are limiting the opportunities for rational
production structure and optimal
concentration. The share of the main
agricultural subsectors in gross production is
illustrated on Figure 2.

100%
80%
60%
40%
20%

0%

2013

2007

[ Cereals and forage plants
Industrial crops
B Fruits and vegetables

Fig. 2. Share of the main agricultural subsectors in
gross production (2007-2016)
Source: National statistical institute [17]

2010

The predominant development of crop
specialization after the accession to the
Community could be explained by the
opportunities for these holdings provided by
the direct payments support. Furthermore, the
major share of funds under the Rural
Development Program (RDP) is going to big
grain producers and increasing significantly
their competitiveness. On the other hand,
livestock farms have weak access to the
financial support. Therefore they could not
compete with the others highly subsided EU
breeders. The problems in livestock are more
serious than in crops sectors. As a result, these
structural changes caused imbalance in
agriculture and there is overconcentration and
arising role of extensive sectors.
Concentration and economic size

The changes in structure of agricultural
holdings are presented in table 2. The main
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trends are outlined by analyzing two
important indicators- number of farms and
standard output. Farms are divided into five
groups according to the EUROSTAT
methodology [4]. Based on the analysis of the
Farm structure survey (FSS) some important
conclusions could be drawn.

First, the data indicate that after the accession
to the EU in Bulgaria is established highly
dualistic agricultural structure - 75% of the
holdings are very small and generated less
than 9% of the standard output. By contrast,
only 3% of the farms (the biggest grain
producers in the country) accumulated nearly
75% of the standard output. The polarization
and overconcentration in Bulgarian farm
structure that began in the accession period is
increasing significantly after 2007.

According to the latest FSS in 2013, almost
4.5 million holdings in the Community are
with economic size less than 2,000 EUR and
around 3 million farms have standard output
between 2,000-8,000 EUR. These two major
groups represent more than 69 % of all
agricultural holdings in the EU. In Bulgaria
the relative share of these very small farms is
nearly 75%, which is higher than EU-average.
By contrast, 680,000 farms in the Community
are with economic size more than
EUR 100,000. These agricultural structures
represent more than 6% of holdings in 2013.
In Bulgaria the share of these farms is
considerably lower (around 3%). The
comparison with EU-28 shows that Bulgarian
agricultural structure is more concentrated and
misbalanced than EU-average.

In the EU there are serious differences among
Member-States associated with the economic
size of the agricultural households in 2013. In
Belgium, Luxemburg and Netherlands around
50% of the agricultural holdings accumulate
standard output more than EUR 100,000. On
the other side, in 9 Member-States farms with
economic size less than 2,000 EUR are the
most common structures. The highest share of
these households is located in Romania
(68.7%) and Hungary (67.6%). In Bulgaria
the data shows that this group presents more
than half of all farms.

Second, the average size of farms in Bulgaria
increases after the accession to EU. While the
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share of holdings with standard output in a
range less than 2,000 and 8,000 EUR is
decreasing, the economic size of very large
farms increases substantially. Medium-sized
farms are more than 5% of all holdings, but
the growth in their economic size is not
significant. For the period 2005-2013 the
economic size of the holding in the
Community expanded by almost 56%. The
biggest farms are registered in the Netherlands
(EUR 303,800), followed by Denmark,

Table 2. Concentration of agricultural holdings in Bulgaria

Belgium, the Czech Republic, Germany and
Luxembourg. On the other side, in 10
Member-States the average standard output is
below EUR 15,000. Bulgaria is in this group
of Member-states with average economic size
-EUR 13,112. The lowest average farm size is
registered in Romania (standard output of
EUR 3,300). Another interesting comparison
between Bulgaria and other Member states
shows the misbalanced structure of Bulgarian
agriculture.

Share in number of holdings (%) Share in standard output (%)

Type of holdings

2003 2007 2010 2013 2003 2007 2010 2013
Very small 92.45 89.10 84.90 75.40 33.82 18.70 15.60 8.41
Small 6.24 8.62 9.40 16.29 12.49 11.10 11.30 9.25
Medium-sized farms 0.86 1.60 2.78 5.15 8.84 9.73 12.80 10.59
Large farms 0.42 0.58 2.48 2.21 26.22 20.66 18.25 18.36
Very large 0.06 0.11 0.44 0.96 18.64 39.81 42.05 53.38

Source: Own calculations based on EUROSTAT and Ministry of Agriculture, food and forestry [6, 10, 11,12,13,14].

According to EUROSTAT, in Luxembourg,
Belgium and France one fifth of standard
output is produced by approximately the
smallest two thirds of all farms [4]. By
contrast in Slovakia 96% of all holdings are
with economic size between less than 2,000 —
8,000 EUR and accumulated only 20%
standard output in the country. Similar trends
are registered in Hungary, Estonia, Bulgaria,
the Czech Republic, Cyprus and Latvia.

A comparison between small and large farms
shows that some of the biggest differences in
farms distribution by economic size are
registered in Hungary (2,360:1), Romania
(1,286:1) and Latvia (1,007:1). In Bulgaria the
ratio is 780:1.

The data and the comparison with other
Member-States and EU average reveal the
main structural problems in Bulgarian
agriculture. The small farms in the country are
the most common structures. They form
higher than average for EU percentage of all
agricultural households, while medium-sized
farms are far from the average levels for the
Community. Only the share of large farms is
close to EU-28. Positive changes are observed
in the average economic size, which is arising,
but this trend is mainly caused by reduction in

the number of small agricultural holdings. The
data shows that after EU membership the
imbalances in the level of concentration are
increasing. The main reasons are associated
not only with the significant share of small
households and increasing role of big farms,
but also with the fact that medium-sized
holdings are not important structures in
Bulgarian agricultural sector.

CONCLUSIONS

Based on the analysis of the data the
following conclusions could be drawn:

(1) The importance of Bulgarian agriculture is
decreasing after the accession to the EU

(i1) There are two major groups of holdings,
which play important role in Bulgarian
agriculture — big profit optimizers (only 3% of
all farms) that concentrate more than half of
the standard output and small “survivors” that
accumulated less than 9% of standard output,
but represent more than 75% of all farms.
(iii)Substantial ~ differences are observed
among Member-States. The survey indicates
that Bulgarian agricultural sector has to
overcome number of issues related to its
competitiveness and efficiency.
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(iv) The concept of Multi-speed Europe is
very popular idea across EU, but in Bulgaria
there is multi-speed agricultural structure and
serious disparities among different subsectors
on one side and among different farms and
structures on the other side.

(v) The most important instrument of the CAP
— Pillar I , which accounts for over 70% of
CAP funds is ineffective not only in Bulgaria,
but also in many other Member-States.

(vi) Measures under the RDP program in
Bulgaria are not accessible for small farmers
and causes decrease in their competitiveness.
Also, some policy recommendations have
been issued as presented below.

The research indicates that current CAP does
not make best use of the resources and do not
ensure the integration and convergences nor
among Member-states, nor among agricultural
holdings. In the context of the new
programming period and the future of CAP
after 2020 some recommendation could be
made:

(1)The CAP in the new programming period
needs serious revision and reforms. After
2020  direct  payments  should  be
systematically reduced. Funds should have
better orientation and targeting.

(2)The CAP funds should be directed to the
specific challenges as improving productivity,
resource efficiency and to support farmers of
providing specific environmental and other
public goods.

(3)The financial support in Pillar I should
have better and clear targeting.

(4) Serious increase in the redistributive effect
of the payments is needed.

(5)It is highly inequitable major financial
support to go to farms and farm businesses
with substantial incomes and sizeable assets.
The EU funds should be directed to small and
medium-sized farms that need support,
guidance and protection.
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Abstract

In 2016 and 2017, in southern Romania, field experiences with Belmondo pea variety have been carried out. It has
been found that, at about 35 days after emergence, the number of fresh nodules per plant ranged from 20 to 46 in
the nitrogen-free version, with an average of about 33 nodules/plant. Since nodules were found at 80 plants/m?, it
results a number of 2,640 nodules/m’. By weighing after oven drying, it was measured 38.24 mg/plant, which is 3.06
g/m? and 30.6 kg/ha. Using the balance (difference) method, the calculated amount of nitrogen extracted from peas
was 262.5 kg/ha, as follows: Nhioiogically fixed = 262.5 — 135 (control wheat) = 127.5 kg N/ha (2-year average for
Belmondo peas). It results that for each kg of dry nodules a quantity of 4.17 kg N has been synthesized — a nitrogen
calculation coefficient. In a crop rotation with 25% peas and a surface of 1,600 ha, an amount of 51 t N/ha is fixed,
which represents 24.5% or 29.4 €/ha. Research is part of a program meant to reduce conventional inputs and
increase farm profitability.

Key words: crop rotation, efficiency, nitrogen, nodules, pea

INTRODUCTION

Monitoring the relation management between
soils and crops, many authors found that,
despite the application of a large quantity of
nitrogen nutrients of chemical synthesis, soil
fertility is continuously reduced because the
organic matter degrades itself in fast paces [2,
5]. It can be said that the Haber-Bosch
synthesis models have reached their limits and
for a long time are wanted natural solutions,
in order to replace the bag (chemical) nitrogen
with the one already having it in the air. In
this respect, biosynthesis patterns are known
through fixing nitrogen from air by various
microorganisms (bacteria, actinomycetes).
The most common and effective system is that
of symbiotic fixation, which is carried out by
symbiosis between legumes and bacteria.
Most common are bacteria of the Rhizobium
genus. Peas is a very important crop, which
fits well in rotation with wheat, but also with

rape and corn in the arid areas, including
those in southern Romania.

Martins et al. (2003), studying this system on
the semi-dry soils from Brazil, observed that,
in addition to the nitrogen needed for the
development and production of peas, the plant
offers 50 kg N/ha to the following wheat crop,
which corresponds to a normal nutrition in
this region [10]

Studies performed in Europe by Riou (2016)
[12] determined the nitrogen amount fixed by
different legumes, giving the following
figures: soy 60-115 kg N/ha; peas 50-100 kg
N/ha; alfalfa 130-250 kg N/ha; white clover
=200 kg N/ha [13].

Depending on the environmental conditions,
the variation range of the fixed quantity is
much higher. Pietsch et al., 2006 (from Boku
University in Vienna) have been indicated the
intervals and averages for the nitrogen fixed
by different species [11]. On larger
agricultural sites, such as those in India as
mentioned by Marquard, (2000) and Quispel,
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(1982) [9, 12] there are both wider nitrogen
fixation intervals, as well as higher averages
ranges for different leguminous species (as
seen in Table 1).

The amount of fixed nitrogen is imposed by
soil conditions, moisture, soil biology,
specific technologies, and soil’s nitrogenous
activity. From the found literature it is worth
noting that this model of the symbiosis
between legumes and various bacteria brings,
worldwide, over 100 million tons of nitrogen,
which is a quantity comparable to that
produced by chemical synthesis [13] .

Table 1. The amount of nitrogen fixed by the various
annual and perennial legume crops in Austria and India

Austria India
Crt.| Species Variation | Average | Variation | Average
(kg N/ha) | (kg N/ha) | (kg N/ha) | (kg N/ha)
1. |Fava bean 100 — 450 170 100 —300 200
2. |Peas 50-300 100 50-500 150
3. |Lentil 30150 80 50150 80
4. |Lupinus 50 — 400 100 140 — 200 150
5. |Soya 60 —300 100 60 —-300 100
6. |Vetch 30180 100 50150 100
7. |Clover 50-350 250 45-670 250
8. |Alfalfa 100 — 400 250 90 — 340 250

Source: data from the mentioned authors.

In the agricultural area fron southern
Romania, in recent years, a market for protein
products has been formed, among which peas
(Pisum sativum) gain new surfaces each year.
In these circumstances, the nitrogen
fertilization system suffers significant changes
in both the economic, but especially in the
bioeconomic (ecological) field of agricultural
systems sustainability.

This research deals with the behaviour of the
nitrogen biosynthesis model by symbiotic
fixation on peas in a 4 year crop rotation
system, in two localities in southern Romania
(Alexandria and Calarasi).

MATERIALS AND METHODS

The research aim is to provide information on
the amount of nitrogen fixed by Belmondo
pea variety in southern Romania and the
extent to which it is used by the crop rotation
system. Substitution problems of industrial
synthesis nitrogen with the atmospheric,
symbiotically fixed one.

The proposed objectives were:
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(i) determining the number, dynamics and
quantity of nodules formed on the peas in the
years 2016-2017;

(i1) calculating the amount of nitrogen fixed
by symbiosis and its distribution in plants
consumption;

(ii1) establishing economic and ecological
effects.

Work was carried out in two locations —
Burnas Platform (Alexandria) and South Plain
(Calarasi). Belmondo variety with erect port
(approved in Romania and the European
Union) has been used. A crop rotation system
was selected, in which the peas came before
wheat, the wheat before rape, the rape before
corn and the corn before peas.

The soil was chernozem type, with about:

- 3.4% humus and 34% clay in Alexandria;

- 3.2% humus and 26% clay in Calarasi.

In terms of climate indicators:

- Alexandria — temperate continental climate,
semiarid, with a multiannual average
temperature of 10.8°C and a little over 500
mm precipitation/year;

- Calarasi — temperate continental climate,

semiarid, with a multiannual average
temperature of 11°C and about 500 mm
precipitation/year.

In both areas, during the vegetation period,
70-72% of rainfall occurred. Research years
2016 and 2017 were favourable to pea crop,
during the vegetation period falling over 300
mm precipitation/m?.

Investigations were conducted in the field,
according to the subdivision parcel method,
where, alongside the location factor,
phosphorus (Po, P30, Peo, Poo) and nitrogen
(No, Nao, Ngo, Ni20) fertilizers were used.

The crop was carried out according to the
technology in the area. 110 seeds/m® were
sown, resulting in about 85 plants/m?, out of
which about 78-80 plants formed nodules and
fixed nitrogen. Plants were monitored in the
field, taking samples weekly to observe the
formation of nodules. No inoculation was
performed, the soil being rich in bacteria
(Rhizobium leguminosarum).

It has been found that both as number and as
weight, the plants completed their
biosynthesis equipment at about 30-35 days
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after emergence. At this point, most of the
samples for measurement were collected.
They were determined:

-Number of nodules/10 plants/repetition; it
has been used the rehearsals average.

-Weight of nodules/m? by drying them in
drying stove at 105°C for 3 hours, in special
capsules.

-The amount of fixed nitrogen, by the
Nitrogen Balance Difference method [8],
using wheat as a reference plant:

Nfixed remaining™ Nfixed by legume — Nireference plant

(harvestable) (harvestable)

Fixed nitrogen relative to the dry nodules
weight led to the calculation of a local
efficiency index in nitrogen fixation of the
mass of nodules. Data was statistically
processed by dispersion analysis and
correlations in 2D and 3D.

RESULTS AND DISCUSSIONS

Formed nodules, depending on the locality,
are shown in Table 2.

Table 2. Number of nodules/plant and amount of dry
nodules (g/m?) according to research locations —
average for 4 preceding plants

dried nodules is actually collected from 2,020:
3.02 = 669 nodules, with small average
variations from one location to another.

At the same time, remark that no inoculations
have been done. Work was done in a natural
inoculation system, both areas being well
supplied with Rhizobium.

To highlight the influence of the preceding
plant on nodules formation, the data are
shown in Table 3, on average for the two
research locations.

Table 3. Atmospheric nitrogen fixation, expressed in
number and weight of nodules (g/m?) in peas,
Belmondo variety, in Southern Romania, 2016-2017

Nodules number Nodules weight

Preced % Y%
.crop | No/pl. | from Diff. Sign | g/m? | from | Diff. | Sign
M M

Peas 3.32 10.09 -29.53 000 0,29 9,65 -2,72 | ooo

Wheat | 55.41 | 168.65 | +22.56 *ak 105,07 | 168,04 | +2,05 | kx*

Rape 43.19 | 131.46 | +10.34 | *** | 396 | 131,36 | +0,95 | ***

Corn 29.50 | 89.90 -3.35 00 2,74 | 90,95 | -0,27 -

Mean DLs;, = 2.30 300 DLsy, = 0.33
(131) 32.55=100% DLy = 3.05 100% DLi», = 0.44
DLo.1% = 3.94 ° DLo.1% = 0.56

Nodules number Nodules weight

Crt| Location % %
No./plant| from | Diff. | Sign |g/m?| from | Diff. | Sign
M M
1. |Alexandria| 25.22 [97.32 |-0.69] — |3.06[101.26/+0.04] -
2. | Calarasi 26.61 |102.68|+0.70 — [2.98|98.74 |-0.03| —
Mean (M) Izn Stfri;l 11 (io;/g) Control|3.02| 100 | 1.49
DLsv = 1.57

Source: results of the own experiments.

The determinations show that there are no
statistically significant differences between
the two locations, on average over the two
analysed years (2016 and 2017). We can
consider as representative and statistically
assured in this area from southern Romania
the number of 30 nodules/plant. We can also
consider the amount of 3.02 g of dried
nodules/m? as representative and statistically
assured for the Alexandria — Calarasi region.
The confidence interval is 30 + 1.6 = 28.4 —
31.6 for the number of nodules and 3.02 +
0.21 = 2.81 — 3.23 for weights nodules/m?.

Please note that we found an average number
of 78 plants/m?in order to count the nodules.
On average, 78 x 25.91 = 2,020 nodules/m?
there were harvested. We can say that 1 g of

Source: results of the own experiments.

The number of nodules per plant is very
variable in relation to the preceding plant in
the crop rotation system. In the field work in
which the peas comes for 4 years in a row, the
natural inoculation and the number of nodules
is of only 3.32 (close to 0), the loss being very
significantly negative. The same thing
happens with the weight of the nodules/m’—
029 g/m? or 290 mg/m? significantly
negative.

This phenomenon is known from literature,
but also from practice. Amel (2015) finds 9
nodules/plant in a 2 years monoculture,
compared to 18 nodules in a simple crop
rotation system with wheat. Researches were
conducted on an Indian pea. Similar results
were obtained at the University of Manouba
(Tunisia). In most of the studied papers,
especially in warmer areas, the number of
nodules/plants has hardly exceeded 30-50
pieces [6].

In our experiments, the best natural
inoculation occurs in peas after wheat (55
nodules/plant and 5.07 g dry nodules/m?)—
values significantly positive compared with
the average.

Another good preceding crop for peas also
was the rape crop, but less good was the corn.
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It is to be said that after corn there was not
enough time for a proper preparation of the
germinative bed, as observed and confirmed
by dos Santos et al. (2011) [5].

A complete picture of the natural inoculation
behaviour of peas is also presented in Figure
1. In the same time, it is important to note that
a single variety (Belmondo variety) has been
tested, genetically adapted to good inoculation
with Rhizobium.

D1y nodules
(g'sqm)

Peas ‘Wheat Rape Corn

Legend: —————— Control: General average = 3.02; Correlation ratio = 0.9529
—-—-—-—--Control /- chosen DL (DL5% = 0.33)

Dry nodules (g/sqm)

Fig. 1. Nitrogen fixation, measured in g of nodules/m?

depending on the preceding crop— average for

Alexandria and Calarasi, 2016-2017

Source: Own results.

Numerous studies and researches synthesized
by Pietsch G. (Boku University, Vienna) [11]
demonstrate that there are a lot of restriction
factors in the natural realization of inoculation
and, thus, in the reduction of fixed nitrogen.
Among others, the alkalinity or the higher
acidity of the soil, the lack of phosphorus, of
sulphur or, on the contrary, the excess of
nitrogen, too much clay content or the
defective physical properties are mentioned.
Regarding the phosphorus relation with the
nitrogen fixation on peas in the experiments in
Alexandria and Calarasi, a small amount of
phosphorus in the soil (about 6-8 mg/g soil)
led to a small quantity of dry nodules, relative
to the average of the two locations (2.49 g/m?)
— Figure 2. Statistically, the value is
positioned very significantly negative below
the average.
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Dy nodules
{g/squ)

[ 30 60 20
Legend : Control: General average = 3.02; Correlation ratio = 0.6151

————— Control +/- chosen DL (DL5% = 0.27)
Dry nodules (gisqm): f(X) = -0.267343"X2+1.541906'X+1.168438
Fig. 2. The role of phosphorus in improving the
symbiotic fixation of nitrogen on Belmondo peas —
average for Alexandria and Calarasi, 2016-2017

Source: Own results.

Nodule formation increases significantly with
doses of phosphorus, it became significant at
just 10 kg P>Os/ha applied, but it’s limited to
62 kg P>Os/ha, where the st order derivative
of the function in Figure 2 indicates the
maximum. The maximum production of
nodules obtained in 62 kg P>Os/ha is about
3.55 g/m?, i.e. 35.5 kg/ha.

Our own calculations made by using the
difference method in the nitrogen balance
show that every 1 kg of dry nodules are fixing
4.6 kg N =35.5 x 4.6 = 163.3 kg N fixed in
the version with Pe.In the phosphate-free
version the following situation has been
observed: 2.55 g/m* = 25.5 kg/ha = 114.75 kg
fixed N.

It results that phosphorus, in its relation with
Rhizobium in Belmondo peas, has raised an
increase of 163.3 — 114.75 = 48.55 kg N/ha.
This aspect improves the biological value of
phosphorus applied in the autumn.

There are a lot of materials and books that
inform us that, by increasing the nitrogen in
the soil, the nodulation and nitrogen fixation
are reduced. We quote, in this regard, Bourion
et al. (2007) [3] , but also the work of L'Taief
et al. (2009) [7], which claims that even at
low doses of nitrogen applied to Indian pea,
nitrogen fixation suffers greatly.

The results obtained are shown in Figure 3,
for the average of localities, and Figure 4
separately for the two localities, for
comparison.
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Dry nodules weight
(g/sqm)

0 40 80 120

Legend: — ——— —— Control: General average = 2.37; Correlation ratio = 0.9299

Control +/- chosen DL (DL5% = 0.42)

Dry nodules weight (g/sqm): f(X) = 0.280859°X2-3.013828°X+7.793672

Fig. 3. Dynamics of nitrogen fixation (g of nodules/m?)
according to the applied nitrogen doses — the average
for Alexandria and Calarasi, 2016-2017

Source: Own results.

Dry nodules weight
(g/xqm)

0 40 80 120

Legend Control: General average = 2.37; Correlation ratio = 0.9260
Control +/- chosen DL (DL5% =058}
Alexandria : f(X) = 0.382344'X2-3.560656*X+8.355781

Calarasi: f(X) = 0.179375°X2-2.467000*X+7.231562

Fig. 4. Dynamics of nitrogen fixation (g of nodules/m?)
according to the applied nitrogen doses —Alexandria
and Calarasi, 2016-2017

Source: Own results.

The following findings are made: cultivation
of peas in poor nitrogen conditions can lead to
a large amount of nitrogen fixed — 5.11 g/m?
assumes 5.11 x 4.6 = 235 kg fixed N/ha.

This parameter is statistically assured for
92.6% of the crops that are conducted under
the same soil and climate conditions. The
parameter for the transformation of dry
nodules into fixed nitrogen also varies
depending on other agrochemical intervention
factors, between 4.1 — 4.7 kg N/1 kg of
nodules.

Under the research conditions, the increase
with only 40 kg/ha of available nitrogen in the
soil reduces by about 46% the fixed nitrogen.
This means 23.6 x 4.6 = 108 kg. By applying
40 kg N/ha to the pea crop, it is lost up to 2.7
times more nitrogen by the nitrogen fixation

deficit. The losses are enormous at 80 and 120
kg N/ha. At high dose, symbiotic fixation is
practically cancelled. The situation is similar
in the two locations, the differences between
the two functions being by no means
significant.

A first observation is that, under the given
conditions (soil, climate, agro-technical), pea
crop doesn’t need nitrogen fertilizers at all
and that, on the contrary, their application
brings twice damages to the agricultural crop
rotation system. Taking into account the
negative impact of synthetic fertilizers
(Haber-Bosch), the use of biological fixation
models is using the symbiosis between
legumes (in our case, peas) and Rhizobium
leguminosarum species. Considering that the
application of phosphorus in a dose of about
60 kg/ha leads to an increase of about 50
kg/ha of fixed nitrogen, it follows that the
optimal nutritional variant with NP is NoPgo-70.
In our experiments, this version obtained 5.97
g dry nodules/m?, i.e. 59.7 kg/ha x 4,6 = 275
kg fixed N/ha. That means 275 — 235 = +40
kg N/ha brought by the NoPg version
compared to the NoPo.

The coefficient 4.6 may vary between 4.1-4.7
kg N/1 kg dried nodules for conditions such
as those investigated. It depends on the
fixation intensity (I), which correlates with
many optimization factors

According to the calculations made by the
nitrogen balance method in crop and soil, a
pea crop consumption of about 127.5 kg N/ha
has resulted. The difference between what is
left between the self-consumption and the
fixed nitrogen and which is very variable,
even in small spaces in culture, can be and is
going to be used by the following crops. By
doing so, peas become an excellent preceding
plant, primarily for wheat, but also for rape
and other crops. After Chaillet and Bousquet
(2009) [4] and other authors, the nitrogen
supply to the soil by peas crop can be used up
to 60% of wheat, by these benefit taking
advantage even the third crop in rotation
system.

The increase in the percentage of legumes
from the crop rotation system and in the
intensity of the symbiotic fixation process
solves, on the one hand, the problem of the
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proteins of plant origin, which are
increasingly wanted in Europe, and on the
other hand it raises the ecological and
economic sustainability of the agricultural
agroecosystems.

CONCLUSIONS
On the southern Romania soils, under
semiarid conditions, but with a good

agrotechnics, the Belmondo pea variety
obtained yields of 3.5-4.0 t/ha and
symbiotically fixed between 115 and 275 kg
N/ha from air.

On the analysed area, between Alexandria and
Calarasi, the amount of N symbiotically fixed
didn’t significantly detach from one area to
another.

Phosphorus fertilizers raise pea's ability to fix
nitrogen with up to 40-50 kg/ha over the
P,0s-free version.

Application of nitrogen fertilizers greatly
reduces inoculation and fixation, starting with
the dose of 40 kg N/ha. At 120 kg N/ha,
fixation ceases. The presence of nitrogen in
soil prevents the communication between
bacteria and plants.

The plants with more vigorous roots form a
larger number of nodules and fix more
nitrogen.

Fattening option recommended to pea’s crop
is NoPeo-70.
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Abstract

This study aimed to determine the factors affecting cotton production decisions of producers in the Eastern
Mediterranean Region of Turkey. The main research material was the data obtained from the questionnaires
conducted with farmers in this region. We identified six factors influencing the decision-making in cotton
production, which included economic, technical, political, environmental, personal, and product-related factors.
The logistic regression model attempted to explain the factors convincing farmers to cultivate cotton. The variable
related to the cotton experience of farmers was found significant. Besides, the variables of the number of individuals
per household, total agricultural area, cotton plantation area in 2013, 2011, 2000, and 1990 were statistically
significant. Cotton cultivation areas in the Eastern Mediterranean region tended to shrink rapidly after 2000s. In
addition to increasing the cost of cotton production, factors like competitor product costs, productivity, changes in
technology and price fluctuations also played a role in such a decline. Therefore, the decision to cultivate cotton is
affected by not only the price of cotton but also the government supports in place, changes in foreign trade

practices, technology, human resources, competitor product prices, and yield.

Key words: cotton, Eastern Mediterranean Region, production decision, factors

INTRODUCTION

Cotton has a profound economic importance
for the producer countries, as it is an
indispensable product in many sectors that
brings a substantial added value and
employment opportunities. It is a raw material
for many industries, including cotton-ginning
industry, textile industry using its fiber, oil
and feed industry using its seeds, and paper
industry using cotton linter. An alternative to
petroleum, the oil obtained from cottonseeds
has been increasingly used as a raw material
in biodiesel production. In addition, the recent
rise in the population and standard of living
increase the demand for cotton plants [3]. As
in the world, Turkey also has limited area
suitable for cotton cultivation. Cotton
production in Turkey is confined to certain
irrigable areas in the Aegean and
Mediterranean regions, as well as South-
eastern Anatolia. In this context, the decisions
of cotton producers to choose, discontinue, or

continue cotton cultivation become crucial for
the future of cotton production in our country.
In general, the decision to determine product
design is analysed by considering economic,
technical, sociocultural, and environmental
criteria. The economic criteria in determining
what agricultural product to cultivate might
include income prospects, income stability
during the period, production costs, risks,
institutional supports, dependency on foreign
agricultural inputs and marketing
opportunities. The technical criteria are
productivity, production techniques, product
quality, and healthy working conditions. The
sociocultural criteria consist of family labour
and employment, social justice in the rural
area, availability of cultivation in problematic
and disadvantaged areas, and adaptation to
local sociocultural values. The environmental
criteria usually include soil erosion, soil
fertility, regional water use, water pollution,
air pollution, and biodiversity [16].
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Accurate insight into the structure and nature
of the farmer’s production objectives should
precede any analysis of resource distribution
and production behaviour [4]. In this context,
determining farmer goals could prove
extremely beneficial. Determining the long or
short-term goals of farmers can be quite
useful in predicting economic behaviour.
Goals are included in business models, thus
helping farmers in decision-making. The
identification of farmer’s goals and targets
contributes to the development of agricultural
extension and relevant policies.

The cotton production in the research area
was 462,678 tons in 1991, but this figure
declined to 421,971 tons in 2016. The total
area used for cotton cultivation accounted for
183,772 hectares in 1991, but this area
decreased to 77,054 hectares in 2016. The
region’s share in Turkey’s overall cotton
production showed a significant drop from
30-35% in the 1990s to 18-27% in the 2000s.
The region’s share in cotton cultivation area
in Turkey also declined from 17-34% in the
1990s to 16-24% in the 2000s (Fig. 1).
Indeed, the region suffered considerable
downturn in cotton production and cultivation
area. However, while the cotton yield was
2,518 kg per hectare in early 1990s, this figure
more than doubled (2.38 times), rising to
6,005 kg in 2016. This increase in cotton yield
appears to have compensated the deficit in
overall production activity.

The analysis of the changes in cotton
production in the region reveals that cotton
production in the region fluctuated between -
18% and +64% in the 1990s. In the 2000s, the
change in cotton production in the region
ranged between 19% and 27%, which means
that 1990s showed much more fluctuation.
The change in cotton plantations in the region
ranged from -34.5% to +38.3% in 1990s, but
2000s witnessed a sharper fluctuation between
17.9% and 51.2%. The change in cotton
production showed even more variation.
However, in the 2000s cotton cultivation areas
remained below the numbers in 1991. Cotton
yield in the region was always above the yield
achieved in 1991, except for 1992, 1995, and
1996 (Figure 2).
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Fig. 1. Changes in cotton production, planting area and
yield in the study area as compared to 1991
Source: TUIK [19]
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Fig. 2. Changes in cotton production, planting area and
yield in the study area as compared to 1991
Source: TUIK, [19]

Policy decisions for agricultural production
are assessed taking into account social,
environmental, and economic objectives. The
protection of family businesses, improving the
quality of life in rural areas and the protection
of traditional agricultural products are among
the social objectives. For environmental
purposes, it is possible to consider promoting
agricultural practices for environmental
protection, contributing to the maintenance
and conservation of natural areas. Criteria
such as the provision of reasonable prices to
consumers, the production of safe and healthy
products, the promotion of competition
between enterprises, the provision of adequate
income for farmers, the guarantee of self-
sufficiency at the national level can be given
as examples of economic objectives of
policies [7], [18].

Economists assume that limited resources are
distributed to maximize profits. In addition to
making the most profit, other goals can also
be important. Moreover, it is no longer
possible to run operations easily based on the
assumption that profit maximization can
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adequately account for all observed operation
behaviours. Although many farmers desire to
achieve the highest profit, they may also want
to carry out the least risky production.
Determination of purpose structure provides
ease of distribution of resources [20], [5]. A
sufficient understanding of the structure and
nature of the farmers' production objectives
should precede the analysis of any resource
allocation and production behaviour [4]. In
this context, there are many benefits to
determining farmer goals. Determining the
goals of farmers can be useful in predicting
economic behaviour. Goals are included in
business models, helping farmers in decision-
making. The introduction of farmer goals and
objectives contributes to the development of
agriculture policy and publishing programs
[20].

Over the past 20 years, cotton cultivation
areas have tended to show a steady decline
across Turkey and in the Eastern
Mediterranean region. In recent years,
shrinking of cotton cultivation lands has been
more pronounced. It is of vital importance in
this context that we analyse the mechanisms
of farmer’s decision about what to cultivate,
which is one of the fundamental issues to
address. There has been no research looking
into the reasons why the farmers in the
Eastern Mediterranean region have been
abandoning cotton production and looking to
grow other crops. This study therefore seeks
answers to this problem in the region.

This study aimed to determine the factors
affecting cotton production decisions among
the farmers in the Eastern Mediterranean
Region of Turkey.

MATERIALS AND METHODS

The main research material was the data from
the surveys conducted with cotton producers
in the Eastern Mediterranean Region. There
are five provinces in the region: Adana,
Mersin, Kahramanmaras, Osmaniye and
Hatay. The questionnaires were administered
in the cities of Adana, Mersin, and Hatay. We
used the proportionate stratified random
sampling in determining the number of
samples to represent the main population in

studying the factors influencing the farmer’s
decision to cultivate cotton in the Eastern
Mediterranean Region. Using the proportional
sampling formula, the sample volume was
determined as 194 farmers with 95%
confidence interval and 5% error margin. In
the region, the cotton cultivation areas showed
declines and expansions over the years.
Determining the measures that could be taken
to prevent the increase or decrease of cotton
production in the region was another goal of
the study. For this purpose, taking into
consideration the year 1995, when the cotton
cultivation areas reached the highest level in
the Eastern Mediterranean Region, the
number of the survey was determined
according to the cultivation areas in the
provinces and districts. Accordingly, data
obtained at face-to-face interviews with a total
194farmers, including 100 farmers from
Adana, 60 from Hatay, and 34 from Mersin.
Factor analysis was used to determine the
factors influencing the decision to cultivate
cotton among farmers. Factor analysis refers
to a class of multivariate statistical methods
aiming for data reduction and summarization.
In general, it mainly analyses the relationships
between large numbers of variables and then
explains these variables by main dimensions
(factors). In addition, in this method, each
factor can be seen as a dependent variable,
which is a function of the original observation
values [10].

The general factor model has many forms.
The most commonly used are "common factor
analysis" and "component factor analysis".
The choice of factor model depends on the
purpose of the study. The mathematical model
of factor analysis is similar to multiple
regression equations. Each variable is
expressed as a linear combination of actually
unobservable factors.

The Logistic Regression model was used to
explain the influence of various factors on
farmer’s decision to cultivate cotton. Logistic
regression is a nonlinear regression model
specially designed for binary dependent
variables. If the dependent variable in the
model is expressed by two categories, the
model is called "Binary Logistic Regression
Model", and if it is expressed in more than

43



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 18, Issue 2, 2018
PRINT ISSN 2284-7995, E-ISSN 2285-3952

two categories of the dependent variable, it is
called "Multinomial Logistic Regression
Model" [13]. In the binary logistic regression
model, the observed dependent variable can
take only two values: "0" and "1". If the event
occurs, it will take the value 1 and if it does
not it takes the value 0 [24].

RESULTS AND DISCUSSIONS

The individual and household characteristics
of the farmers were found to be important
factors in decision-making in agricultural
activities. The mean age of the farmers
interviewed was 57 years, ranging from 38 to
68 years. The education level of the farmers
was 6 years on average. Although they were
predominantly elementary school graduates,
there was a wide range of educational
differentiation from primary school to
university. Agricultural experience was 27
years on average, showing a variation
between 5-45 years.

The household size of the farmers ranged
from 2 to 38 persons, with an average of 4
people per household. Two persons from
every household were involved in agricultural
activities.  Membership to  agricultural
cooperatives was an important factor
influencing their decision-making. About 79%
of the producers in the study were members of
an agricultural cooperative, with 83% of them
actively participating in cooperative activities.
The farmer’s land assets, ownership status and
characteristics of land were important
elements in agricultural activities. The land
assets of interviewed producers accounted for
56 decares on average, ranging from 1 to 392
decares. The mean land owned by the farmers
was 45 decares, and the average rented and
sharecropping land was 24 decares. There was
a wide variation in the size of the owned,
rented and sharecropping land.

Cotton cultivation areas in the Eastern
Mediterranean region began to shrink rapidly
after 2000s. Cotton cultivation histories of the
farmers in the region were examined to
determine the reasons why they gave up
cotton production.

Cotton cultivation areas covered by the study
were 18 decares on average in 1990. In 2013,
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the average cotton plantation area increased to
26 decares, which was associated with the
incentive policies and cotton prices.

The change in the cotton cultivation areas in
the Eastern Mediterranean region was largely
attributed to the changes in the cost and price
of competitive products. The producers turned
to alternative products. The alternative
product’s growing conditions, profitability,
prevalence in the region were important
factors in decision-making. It was found that
77% of the farmers who gave up cotton
production began to cultivate corn and 23%
began to produce soybean. The main reason
for preferring corn over cotton was lower cost,
lower labour force and its ease of cultivation
as compared to cotton.

The cotton plantation area of the farmers
interviewed in the Eastern Mediterranean
region was 172 decares on average. In 2013,
farmers who produced cotton were found to
have cultivated cotton in minimum 20 decares
and maximum 400 decares of land. Average
yield of cotton in the region was 541 kg. It
was determined that the minimum cotton
yield was 450 kg and the maximum yield was
600 kg. In the research area, the average
income from cotton was TRY794 per decare,
ranging from TRY428 to TRY1020. The
average cost of cotton production was
TRY596, and the lowest production cost for
farmers was TRY551 and the highest was
TRY637.

The average absolute profit from the cotton
production in the region was calculated as
TRY197. The lowest absolute profit of the
farmers was -TRY160, while the highest
profit was TRY445. Absolute profits differed
widely in the region. The main reasons for
this variation could be factors such as yield,
price and different production techniques. In
particular, the producers with a yield above
the regional average had higher absolute profit
values. The relative profit in cotton
production was calculated as 1.33. Previous
studies performed in different regions also
found a low relative profit value in the
production of cotton. For example, Yilmaz
and Gtl [22] calculated the relative profit in
cotton production in Antalya as 1.02.
Similarly, Kuzgun et al. [12] found that
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relative profits in cotton production varied
between 0.93 and 1.36 in 1992 and 1998.
Yilmaz [21] reported that the absolute profit
in all farmer groups was negative and the
relative profit was 0.85 in Antalya. Saglam
[17] found that the relative profit in cotton
production was 0.83 in Adana. Karli et al.
[11] estimated that the relative profit in cotton
production in Sanlwrfa varied from 0.52 to
2.10, reporting significant variation in relative
profit over the years.

The average land allocated to corn cultivation
was 102 decares in the research area, which
ranged from a minimum of 106 decares to a
maximum of 700 decares. In the research
area, the average corn yield per decare was
1,252 kg, ranging from 1,057 kg to 1,400 kg.
The average revenue from the corn cultivation
was calculated as TRY761 per decare (range:
TRY764-896). Average production cost per
decare was TRY364, with the lowest being
TRY365 TL and the highest TRY403.

The absolute profit from the corn production
in the region was TRY397 per decare. The
lowest absolute profit was TRY399, and the
highest absolute profit in corn production was
TRY525. The absolute profit values in corn
production also showed a significant
variation.

The average area for soybean cultivation in
the research area was 74 decares on average
(range: 81-230 decares). The mean soybean
yield was 350 kg per decare (range: 355-425
kg). The average gross production value
obtained from the soybean cultivation was
TRY 543 per decare, ranging between
TRY562 to TRY806. The average production
cost for soybean was TRY241 per decare. The
lowest production cost was calculated as
TRY?244, while the highest production cost
for soybean production was TRY354.

The average absolute profit from the soybean
production in the region was TRY302 per
decare (range: TRY318-451). Variations in
yield, price, and cultivation techniques seem
to cause a signification variation in absolute
profit values.

Absolute profit and relative profit values
obtained from cotton production were lower
than profits derived from corn and soybean
production. Yurdakul and Oren [23]

investigated the relationship between cotton
production cost, selling price and plantation
area in Cukurova Region between 1971-1988,
and they reported that the correlation
coefficient between the changes in the net
profit and the plantation area in the following
year was 0.645. Ozkan [14] reported that the
greatest uncertainty in cotton production in
Antalya between 1981 and 1995 was in
absolute profit. Ozkan [15] determined that
cropping decisions of farmers were mainly
based on net returns of cotton production and
farmers in the past were influenced by a wide
variety of factors in choosing farm
enterprises. Akpinar and Gil [1] found that
there was seasonal fluctuation in cotton prices
in Cukurova region between 1981-1996and
also there were severe fluctuations in real
prices.

Table 1. Income, Cost and Profitability of Cotton, Corn
and Soybean Production

. Corn/ | Soybean/
Indicators Cotton | Corn | Soybean Cotton Cotton
Plantation 172 102 74 0.59 043
Area
( decare)
Yield 541 1,252 | 350 231 0.65
(kg/decare)
Gross 794 761 543 0.96 0.68
Production
Value per
decare
(TRY)
Production 596 364 241 0.61 0.40
Cots per
decare
(TRY)
Absolute 198 397 302 2.02 1.53
profit per
decare
( TRY)
Relative 1.33 2.09 2.25
Profit

Source: Own calculation.

In their technical efficiency study in cotton
production, Giinden [9] calculated the
technical efficiency in cotton production in
Menemen as 0.677, suggesting that the current
yield could be increased by 32.3% under the
same conditions. Aktiirk [2] calculated the
technical efficiency of cotton production in
Soke as 0.839.

Binici et al. [6] reported that 72% of the
enterprises in the Harran Plain were running
inefficient operations. Giil et al. [8] reported
that cotton-growing enterprises in the
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Cukurova region could reduce their current
input by 20% and still get the same output.
Results of Factor Analysis

A factor analysis was performed to reveal the
factors that influenced the decision to
cultivate cotton among the producers in the
Eastern Mediterranean region. A total of 37
variables thought to be effective in farmer’s
decision-making were included in the
analysis. The data on these variables were
collected through a questionnaire using 5-

point Likert scale and the responses given by
the participants were analysed.

The hypothesis that the correlation matrix
obtained from the factors evaluated in the
study is the identity matrix was rejected
(Bartlett's Test of Sphericity 6574.294). In
addition, the value of Kaiser-Meyer-Olkin
(KMO) statistics was greater than 0.5 (KMO
0.670). Therefore, it is safe to say that a factor
analysis was appropriate for these data.

Table 2. Logistic Regression Model (Y = Cotton Production Dummy)

Variables

1 2 3 4 5 6

Production cost is high

0.557

The profitability of alternative products is higher than the
cotton

0.520

It sells for a low price

0.466

Harvesting cotton is easy

0.422

In a short time I can convert cotton into cash

0.856

It is a traditional product

0.843

Alternative product’s marketing is easier than cotton

-0.840

There is storage possibilities

0.823

There are marketing issues

-0.821

Irrigation facilities are suitable for cotton farming

0.818

I cultivate cotton out of habit

0.655

I get the opinion of other farmers when I decide to cultivate
cotton

0.730

I get the opinion of other family members in deciding to
cultivate cotton

0.715

Cotton production gives me free time

0.593

This product is easy to grow

0.491

It needs little hoeing and care

0.665

Pesticide costs are low

0.615

Production cost of alternative product is lower than cotton

-0.570

Climate conditions are suitable for cotton farming

0.858

The structure of our land is suitable for cotton farming

0.856

Cotton cultivation involves many risks

0.627

I produce cotton as it is eligible for insurance

-0.565

It requires a lot of manual labour

0.492

It is widely cultivated in the region

0.452

It is suitable for machine use

0.721

I do not have the necessary tools-equipment

0.667

I produce cotton as there are reliable buyers

-0.581

I am a member/officer of a cooperative or union related to the
product

0.573

It is suitable for the use of family labour

0.555

There is availability of unionization (cooperative etc.)

0.530

I enjoy cultivating this product

0.472

I produce cotton due to the government subsidies

-0.550

I suffer financial troubles for production inputs

-0.696

I have experience in cotton cultivation

-0.493

It is difficult to find workers

-0.411

Alternative product requires less labour

0.384

Soil conditions are not suitable for any crops other than cotton

0.370

Kaiser-Meyer-Olkin Measure of Sampling Adequacy: 0.670
Bartlett’s Test of Sphericity: 6574.294 (sig: 0.000).

Source: Own calculation.
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An appropriate method should be selected
after the factor analysis has been found to be
suitable in the analysis of the available data.
In the factor analysis, there are two basic
approaches: principal component analysis and
common factor analysis.

The principal components analysis was used
in this study and eigenvalues were used to
determine the number of factors.

A rotation can be applied in order to assign
the data to more appropriate factor groups. In
cases where the number of factors is high,
more commonly used orthogonal rotation
applications include "varimax, equamax and
quartimax" and nonorthogonal ones include
"direct oblimin, and promax" rotations.
Various rotations were tried and the most
favourable results were obtained from the
varimax method. The results of the factor
analysis performed are presented in Table 2.
As a result of factor analysis, 37 variables
were reduced to 6 factor groups. Accordingly,
Factor 1 was the product, Factor 2 personal,
Factor 3 environmental, Factor 4 technical,
Factor 5 politic, and Factor 6 economic factor.
Logistic Regression Model

The dependent variable of the Logistic
Regression model was the values 0 and 1,
representing the events of cotton production
and absence of production. The value 0
represents 98 farmers who cultivated an
alternative product and the value 1 represents
96 farmers who cultivated cotton. In other
words, 51% of the farmers produced a product
alternative to cotton in 2013, while the
remaining 49% produced cotton. Using this
model, we attempted to explain the factors
influencing the farmer’s decision-making in
the agricultural product to cultivate. The
explanatory variables included the age of the
producers (years), the education level (years),
farming experience (years), the number of
individuals in the household (persons), the
number of individuals working in the
agricultural activities in the household
(persons), membership to an agricultural
organization (member: 1, not member:0),
cotton plantation area (decares) in 1990, 2000,
2011, 2012 and 2013, and the factors
identified in the factor analysis were used in
the model designation.

Table 3.Logistic Regression Model (Y = Cotton Production Dummy)

Variable Coefficient Standard Wfll(.l Probaplhty
Error Statistics ratio
Constant -9.989 9.908 1.017 0.000
Education -0.044 0.092 0.228 0.957
Experience 0.039 0.023 2.737 1.040
Number of family members 0.320 0.176 3.319 1.378
Number — of ~families —engaged in| 0.268 0.002 0.989
agricultural activities
Membership to a cooperative -0.480 0.419 1.310 0.619
Cultivation Area 0.006 Ak 0.002 7.101 1.006
Personal factors -0.191 0.188 1.036 0.826
Environmental factors 1.717 1.880 0.834 5.566
Political factors -0.243 0.178 1.861 0.785
Cotton 2013 0.091 * 0.049 3411 1.095
Cotton 2011 0.177 Ak 0.058 9.327 1.194
Cotton 2000 0.011 ** 0.005 4.284 1.011
Cotton 1990 -0.009 * 0.005 2.760 0.991
R Square 0.57
-2 Log likelihood 205.57
Model Accuracy of Prediction % 87.70

Significance levels: * represents 0.10, ** 0.05 and *** 0.01.

Source: Own calculation.

The model was generally meaningful and
independent variables had a high explanatory
power over the dependent variable in terms of

horizontal cross-sectional data (R?> = 0.57).
The model function’s ability to produce
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predictions close to the real values was
calculated as 88%.

The analysis showed that the independent
variables including the farming experience,
number of family members, total cultivation
area, and cotton plantation areas in 2013,
2011, 2000, 1990 were statistically
significant. On the other hand, factor variables
obtained from factor analysis were not
statistically significant.

The variable of the farming experience was
found significant. Its positive coefficient
indicates the existence of a synergistic
relationship between experience and the
probability of producing cotton. The increase
in farming experience by one year increases
the probability of producing cotton by about
4%. As the farming experience was a variable
related to the farmer’s age, the age variable
was excluded from the model in order to
avoid multicollinearity problems. It was found
that the number of individuals per household
positively correlated with the farmer’s
probability of producing cotton — when the
household  population  increases, the
probability of the farmer producing cotton
increases by about 38%.

There was also a positive and statistically
significant relationship between the total
agricultural area, which was another
independent  variable, and the cotton
cultivation. According to the model results,
the increase of the total cultivation area by
10% would increase the farmer's probability
of producing cotton by 6%.

The analysis of intermittent cotton production
from 1990 to 2013 and the dependent variable
of cotton production revealed a significant
relationship between the probability of
farmers producing cotton and cultivation areas
in 2013, 2011, 2000 and 1990. A 1% increase
in the number of farmers producing cotton in
2013, would increase the probability of cotton
production by about 9%. In 1990, it was
estimated that 1% increase in cotton
plantation area would reduce the likelihood of
producing cotton by about 9%.

CONCLUSIONS
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The study revealed that the main factors
influencing cotton production decisions in the
Eastern Mediterranean Region included the
product factor, personal, environmental,
technical, political, and economic factors. The
logistic regression model estimated that the
individual and household characteristics of the
farmers were also important determinants of
agricultural activities. The most important
factors were variables of experience and
family population. The independent variables
of the total cultivated area and cotton
plantation areas in 2013, 2011, 2000 and 1990
were also statistically significant.

The cotton plantation areas in the Eastern
Mediterranean region began to shrink in size
rapidly after 2000s. This decline could be
attributed to the rise in the cost of cotton
production, alternative product costs, yield,
changes in technical applications, and changes
in prices. Indeed, the corn production was 2
times more profitable and soybean production
was 1.5 times more profitable than cotton
production in the year studied. Therefore, the
decision to cultivate cotton was not only
affected by the price of cotton but the
incentive policies, foreign trade practices and
the changes in alternative product prices and
yields.
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Abstract

The study examines allocative (cost) efficiency of sole groundnut production in Bauchi State. It focuses on
identifying the determinants of groundnut output growth, by measuring how efficient farmers are with respect to the
allocation of their inputs. Data from 251 farmers were elicited using structured questionnaires via: cluster, multi-
stage, purposive and simple random sampling techniques were analyzed using: descriptive statistics, and Stochastic
Frontier Cost Function (SFCF). The result revealed that 61.32 % were 31-50 years, 70.12% were male, 82.87%
were married and 84.06% were literate. Cost of seed used (P3), family labour (P3) and agrochemicals (Ps) were
highly significant at 1% level, while hired labour (P4) and cost of fertilizer was also significant but at 5% and 10%
respectively. (0°) was significant at 10% level, LR was 36.99, (y) was 0.80. Mean AE was 58%. Farmers were

advised to be more rational in resource allocation, loans should be accessible and affordable to farmers.

Key words: allocative efficiency, Bauchi State, groundnut production

INTRODUCTION

Groundnut (Arachis hypogeal 1) originated
from South America, but is now widely
cultivated throughout the tropical, sub-
tropical and temperate countries, and in
Africa, Asia, North and South America.
Groundnut does well on sandy — loam soil,
with pH range of 5-7 and soil should be rich
in calcium and phosphorus which are essential
for pod formation. It has the bunch, erect and
creeping type. The popular varieties in
Nigeria are kano local, kano 50, Castle cary,
Samnut 21, 22, and 23 (rosette resistant
varieties). Groundnut can be a sole crop or
intercropped. It performs better as sole crop
(Idoko and Elizabeth, 2014) [13].

Allocative (or price) efficiency refers to the
ability of the firm to choose its inputs in a
cost-minimizing manner (Murillo-Zamorano,
2004) [15]. Allocative efficiency reflects the
ability of a farmer to use the inputs in optimal
proportions given their respective prices
(Asogwa et al., 2011) [3]. The allocative
efficiency (AE) of resource was determined

by checking whether or not the ratio of the
marginal value product to input price was
equal to 1 (Kapopo and Assa, 2012) [14].
Amos (2013) [2] asserted that allocative
efficiency of resource use is critical to
enhancing productivity and incomes. The
major goal of any production system is the
attainment of an optimally high level of
output with a given amount of effort or input.
For allocative efficiency to hold, farmers must
equalize their marginal returns with true factor
market prices. Thus, technical inefficiency is
related to deviations from the frontier
isoquant, while allocative inefficiency reflects
deviations from the minimum cost input ratios
(Bravo-Ureta and Pinheiro, 1997) [6].
According to Farrell (1957) [8] a farm is
allocatively efficient when production occurs
at a point where the marginal value product is
equal to the marginal factor cost.

In recent time, the world continues to witness
increase in groundnut output. For instance the
global groundnut output in 2006 was
estimated at 33, 376, 717 metric tons; in 2009
the figure was put at 37, 166, 758 metric tons;
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in 2011 rises to 40, 470, 923 metric tons and
further witnessed an increase to 45, 654, 289
metric tons. While the world groundnut output
continues to witness sharp increase, the story
seem to be different in Nigeria as the output
fell from 3, 825, 000 metric tons in 2006 to 2,
977,620 metric tons in 2009, and further
declined to 2, 962, 627 metric tons in 2011
(FAOSTAT, 2013) [9]. It is against this
backdrop that the paper seeks; to identify and
describe their socioeconomic characteristics,
determine their allocative efficiency (AE) and
proffer recommendations.

MATERIALS AND METHODS

Data were collected by administering well-
structured questionnaires to sole groundnut
farmers via scheduled interview with the
farmers. A total of two hundred and fiftyone
(251) sole  groundnut farmers were
successfully interviewed.

Sample Size and Sampling Technique
Multi-stage, cluster, purposive and simple
random sampling techniques were employed
in the selection of the respondents in the
following order; In the first stage, Bauchi
State was clustered into three zones namely,
Bauchi North, Bauchi West and Bauchi
Central using the Bauchi State Agricultural
Development Classification. In the second
stage, Cluster sampling was used to cluster
each zone into Local Government Areas. In
the third stage, purposive sampling was used
to select villages from each local government
area. In the fourth stage, random sampling
was used to select the registered sole
groundnut farmers as follows. The sample
size from each village was determined in form
of proportion of the registered farmers.
Analytical Techniques

Data collected from the sole groundnut
farmers were subjected to analysis using both
descriptive and inferential statistics. The
descriptive statistics was used to describe the
socioeconomic  characteristics  of  the
groundnut farmer. Stochastic Frontier Cost
function was used in estimating the allocative
efficiencies. The allocative (cost) efficiency
function was derived analytically and defined
as follows:

52

LnCi= Bo + Pi1Pi; + B2LnPi + [3LnPi +
BalnPi; + BsLnPi + Vi Uj (1)

Subscript ij refers to the j observation of the
i" farmer.

where: Ln = Logarithm to base e, Cj; = cost of
production of groundnut (¥/ha), P> = cost of
seed (N/kg), P3 = cost of labour (N/ha), P4 =
cost of herbicide (litres/ha), Ps = cost of
pesticide (}¥/kg), Ps = cost of fertilizer (¥/kg),
Allocative inefficiency frontier model is given
as:

U= 80 + 01Z1it 0222 + 03Z3it+ 0aZait OsZsit
06Zsit 0727 2)

where:

U= non-negative random variables associated
with technical inefficiency of production,

Z, = age of farmers, Z> = formal education
(formal education=1, no formal education =2).
Z3 = years of farming experience, Z4 = annual
farm income of farmers (N), Zs = extension
contact (number of time or if there is no
contact), Z¢ = household size (number of
persons in a household), Z; = variety of
groundnut used (improved variety = 1, local
variety = 0).

RESULTS AND DISCUSSIONS
Socioeconomic  Characteristics of the
Respondents

Age. The age distribution of the respondent is
presented in Table 1. The result shows that
most of the respondents (61.32 %) were
within the age ranges of 31-50 years, while
only 5.18% of them were 20 years and below.
The maximum age was 65 years and the
minimum age is 22 years while their mean age
was 42.42 years. This has a direct effect on
the ability of the respondents to seek and
comprehend improved production practices
relative to older respondents, consequently
influencing their tendency of recording higher
efficiency among farmers. This is in line with
Battese and Coelli (1995) [4] and Otitoju and
Arene, 2010) [18] who found a positive
relationship between farmer’s age and
inefficiency.
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Table 1. Age distribution of the respondents

Age Frequency Percentage
<20 13 5.18
21-30 37 14.74
31-40 72 28.69
41-50 82 32.67
51-60 41 16.33
>0l 6 2.39
Total 251 100
Mean=42.42 Min. =22

Max. =65

Source: field survey: 2015

Gender. The gender distribution of the
respondents is presented in Table 2. Male
farmers constitute the majority (70.12%)
while only few (29.88%) of them were
female, which implies that there are more
male farmers than female farmers engaged in
groundnut farming in the area. Otitoju and
Arene (2010) [18] also found that male
significantly aid in security and wellbeing of
the family; planning agriculture and many

other aspects of rural life.
Table 2. Gender distribution of the respondents

Gender Frequency Percentage
Male 176 70.12
Female 75 29.88
Total 251 100

Source: field survey: 2015

Marital status of the respondents. Marital
status of the respondents is presented in Table
3.

Table 3. Marital status distribution of the respondents

Status Frequency Percentage
Single 27 10.76
Married 207 82.87
Widower 14 5.58
Divorcee 2 0.79
Total 251 100

Source: field survey: 2015

Most (82.87%) of the groundnut farmers in
the study area were married, while 10.76%
and 5.58% of the respondents were single and
widowed/widowers respectively.

Educational levels of the respondents. Table
4 presents distribution of educational levels of
the respondents. Analysis of the level of
education of the respondents in the study area

revealed that 37% of them had attended
secondary schools, 31.08% had attained
tertiary institutions and 15.05 % attended
primary schools, while 12.35% had Quranic
education. This implies that given a functional
and effective extension service at their
disposal, there exist a high tendency of
assimilation of extension package among
them, consequently leading to high rate of
efficiency Sichoongwe et al. (2014) [21],
Ghimire et al. (2014) [10]. According to Musa
et al. (2016) [16], Ojo et al. (2013) [17],
Wainaina et al. (2014) [22] educated farmers
have the ability to understand profits
associated with use of improved varieties
Ghimire ef al. (2015) [10].

Table 4. Educational level distribution of the
respondents

Education Frequency Percentage
Uneducated 9 3.59
Quranic 31 12.35
Primary 40 15.94
Secondary 93 37.05
Tertiary 78 31.08
Total 251 100
Source: field survey: 2015

Table 5. Farming experience (years)

Farming Frequency Percentage
experience

1-5 98 39.04
6-10 79 31.47
11-15 24 9.56
16-20 32 12.7
>20 18 7.17
Total 251 100

Source: field survey: 2015.

Farming experience of the respondents. The
farming experience of the respondents is
presented in Table 5. The result revealed that
majority (39.04%) of them had farming
experience of 1-5 years, 31.47% had between
6-10 years, 9.56% had 11-15 years, while
12.75% and 7.17% were within the ranges of
16-20 and >20 years respectively. This
implies that sole groundnut farmers have
wealth of farming experience capable of
boosting  their efficiency level and
productivity as well. This conforms to the
findings by; Otitoju and Arene (2010 [17],
Adeyemo et al. (2010) [1], Idiong et al.
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(2009) [12] and Ekunwe et al. (2008)
[7], Rahji (2005) [18], who reported that age
and years of farming experience improve
efficiency as a result of “practice makes
perfect”.

Sources of Capital of the respondents. The
distribution of the sources of capital of the
respondents is presented in Table 6. The
analysis on the respondents’ sources of capital
for sole groundnut farming activities revealed
that bulk (71.31%) of their capital came from
their personal savings, 13.55% through
borrowing from friends and relatives, and
10.76% from Bank of Agriculture, while only
3.58% obtained loan from commercial banks.
The implication is that farmers in the area had
poor access to formal farm credit. This is in
agreement with findings of Idachaba (2006)
[11], who asserted that poor access to formal
farm credit constitute a major constraint

militating  against the rural farmers’
agricultural productivity.

Table 6. Sources of capital of the farmers

Source Freq. Percentage
Personal savings 179 71.31
Borrowing 34 13.55
Comm. Bank Loan 9 3.58

Bank of Agric. 27 10.76
Money lenders 2 0.79

Total 251 100

Source: field survey: 2015

Allocative  Efficiency  Estimation.  The
maximum likelihood estimate of the
stochastic frontier cost function is presented in
Table 7. The maximum likelihood estimates
of the stochastic frontier cost function shows
that the entire coefficient were positive and
thus conform to the apriori expectations. All
the coefficients were significant except for
farm size (P;) which was not significant.
Costs of seed used (P2), family (P3) and
agrochemicals (Ps) were highly significant at
1% level, while hired (P4) and chemical
fertilizers (Ps) were also significant but at 5%
and 10% respectively.

Cost of seed (P;) was significant at 1%
implying that it is an important variable in the
estimation of the total cost of groundnut in the
study area. The coefficient of seed was 0.1487
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means that unit increase in the cost of seed
would result into 1.487% increases in the total
cost of production in the area and vice versa.
Cost of family labour (P3) was also highly
significant at 1% and the cost coefficient of
family labour was 1.8895. This implies that a
unit increase in the estimated cost of family
labour would result in the total cost of
groundnut production increasing by 1.89% in
the area. Cost of hired labour (P4) was also
significant but at 5% level. The coefficient of
hired labour was 2.7412, signifying that a unit
increase hired labour would account for
2.74% increase in the estimated total cost of
production of sole groundnut in the area.

Cost of agrochemicals (Ps) was also
significant at 1% with a coefficient of 3.4630,
means that a unit increase in the cost of
agrochemicals would account for 3.46%
increase in extra total cost of production. Cost
of fertilizer (Ps) was significant but at 10%,
with a coefficient of 1.2435, implying that
1.24% increasing in total cost of production
was accounted by a unit increase in the cost of
fertilizer in the production of groundnut.
Similarly, the inefficiency effects revealed
that all the coefficients were negative and thus
carry the expected sign except for extension
contacts (zs) and variety of seed (z7) which
were found to be positive. A negative
coefficient implies positive effect on cost
efficiency and vice-versa. This signifies that
with the exception of the contact with
extension agent (zs) and variety of seed (z7),
all other variables had influence on the sole
groundnut farmers’ efficiency in cost
allocation. Age of the farmers and their farm
income seem to have a very high influence on
their cost efficiencies, as they were
statistically significant at 1%. This means that
any change in the two mentioned variables
would affect their efficiencies accordingly.
This is also in agreement with findings of
Biye (2016) [5] and Idachaba (2006) [11],
who affirmed a positive relationship between
farm income and efficiency.

The estimated coefficient of age of the farmers
was negative and statistically significant at
1% indicating that increase in ages of the
farmers tend to decrease cost inefficiency in
sole  groundnut  production. = Farming
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experience (z3) and variety of groundnut seeds
(z7) used were also found to be insignificant.
This implies that farming experiences and the
variety of seed used does not influence their
allocative efficiencies. However, years of
formal education (z2) and extension contact
were statistically significant at 10%, while
household size was statistically significant at
5%. Extension contact and formal education
can positively influence their ability on
rational resource allocation.

This is in line with; Adeyemo et al. (2010)
[1], and Shehu et al. (2010) [20], who asserted

that educated farmers, are more likely to adopt
progressive farming practices and new
technologies and thus increase their overall
efficiency.

Sigma squared (¢°) was also significant at
10% level, implying the presence of good fit
and the correctness of the distributional form
assumed for the composite error term in the
model. Gamma (y) was found to be 0.80 and
is statistically significant at 10%. This means
that 80% variation in output was accounted by
variation in their efficiency in cost allocations.

Table 7. Maximum Likelihood Estimates of the Stochastic Frontier Cost Function

Variable Parameter Coefficient Stand. error t-ratio
Cost factors

Constant Bo 3.4305 0.2910 11.7878***
farm size (P;) Bi 0.0552 0.1059 0.5208
seed (P2) B2 0.1487 0.0420 3.5407***
family labour (P3) Bs 0.0189 0.0039 4.8878***
hired labour (P4) B4 0.0274 0.1119 2.4497%*
agrochemicals (Ps) Bs 0.0346 0.0062 5.5770%**
fertilizers (Pe) Bs 0.0124 0.0042 2.9512%*
Inefficiency Effects

Age (z1) S -0.1143 0.0199 -5.77325%**
Formal  education &2 -0.0319 0.0177 -1.8111%*
(2z2)

Farming experience 33 -0.0230 0.0425 -0.4788
(z3)

Farm income (z4) 04 -0.1435 0.0342 -4.203 1 %**
Extension  contact ds 0.0153 0.0104 1.4797*
(25)

Household size (ze) d6 -0.2491 0.1124 -2.2173%*
Variety of seed (z7) &7 0.0724 0.1351 0.5362
Diagnostic statistics

Sigma squared c° 0.2822 0.0187 15.1041%*
Gamma (v) 0.7953 0.2664 2.9853*
Log Likelihood LLR 36.99

Ratio

Source: Computer output from Frontier 4.1

***Significant at 1% level; **Significant at 5% level; *Significant at 10% level

Allocative Efficiency of the Sole Groundnut
Farmers

Table 8. Allocative Efficiency of the Sole Groundnut
Farmers

Range of Allocative Eff. Freq. Percentage
0.30-0.39 7 2.79
0.40-0.49 56 22.31
0.50 - 0.59 88 35.06
0.60 — 0.69 70 27.89
0.70-0.79 25 9.96
0.80-0.89 4 1.59
0.90-0.99 1 0.40
Total 251 100

The allocative efficiencies of the sole
groundnut farmers deduced from the
stochastic frontier cost function are presented
in Table 8.

The result revealed that a wide variation in
allocative efficiency exist among them, as the
minimum allocative efficiency recorded was
between 0.30 and 0.39, whereas the maximum
was between 0.90 — 0.99. The mean AE was
0.58 (58%) which is almost halfway to the
attainment of the optimal level (efficiency
frontier). The highest allocative efficiency
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recorded was 0.97 (97%), while the lowest
was 0.35 (35%). This shows that there exists a
very wide variation in allocative efficiency
among the sampled population.

CONCLUSIONS

Majority (61.32%) of the sole groundnut
farmers were adult male (70.12%) and were
married (82.87%). Also most of them are
literates as only (3.59%) of them can neither
read nor write. They had a mean farming
experience of 19 years. They have poor access
to farm credit as only 10.76% and 3.58% of
them were privileged to get loan from Bank of
Agriculture  and  Commercial  banks
respectively.

Although the sole groundnut farmers were
slightly efficient in resource allocation, there
exists a wide variation in AE, with a mean AE
of 0.58 (58%). However, there is still room
for improvement by 42% through more
rational allocation of inputs, diversifying their
sources of quality inputs at affordable price.
Farm size was insignificant. A unit increase in
costs of; agrochemicals and hired labour will
result to increase in the total cost of sole
groundnut in the area by 3.46% and 2.74%
respectively. 80% variation in output can be
explained by their efficiency in cost
allocations

From the foregoing analysis, it is recommend
that:

(i)Farmers should improve their cost
efficiency  through  rational  resources
allocation in such a way that inputs such as
hybrid seeds, fertilizers and herbicides are
procured at the least cost possible without
compromising quality and also from certified
sources.

(i))Government  and  stakeholders in
agriculture, notably groundnut production
should increase farmers’ access to farm loans
so as to boost productivity in the area.
(iii)Farmers are advised to expand production
by putting more land under cultivation and
also form cooperative in order to drastically
cut cost of hired.
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Abstract

The paper describes changes observed in Romanian agriculture from 2002 until 2016, against the back-
ground of the situation in previous years. Romania’s membership in the European Union has
substantially changed the farming conditions in Romanian agriculture. Thus, the question arises: what
has changed in that sector in recent years? The present article contains an attempt to answer this
question. Therefore, the main of this article is to describe the agricultural holdings situation and
evolution in 2002-2016 period using data from the Agricultural Census (2002, 2010 years) and Farm
Structure Survey (2005, 2007, 2013, 2016 years). During the 2002- 2016 period, the number of
agricultural holdings has been declining. It shows that the large agricultural holdings which represent 0,
5% of total agricultural holdings manage more than 50% of utilised agricultural area. The situation of
Romanian agriculture has improved substantially and it is characterised by a traditional farming which
is the most dominant in terms of numbers of people involved and the geographical coverage. In Romania

agriculture is an important contributor towards national economic performance.

Key words: agricultural holdings, evolution, number, size, distribution, implications

INTRODUCTION

Agriculture is a large and important sector in
most developing countries, being connected to
other sectors. This results from the fact that
agriculture is a source of supply for a unique
consumption good, a source of demand for
non- agricultural products and a potential
source of labor, land and capital [4].

The role of agriculture sector has suffered
significant transformation in the past years
[2]. The World Bank (2008) said that
agriculture has features which make it a
unique instrument for development [14].

An important role in a global economy has the
evolution of farms structure which is a part of
an elaborate evolution of the farm sector [1].
In the world are more than 570 million
agricultural holdings, more than 500 million
of these are family farms and about 84% of
farms are smaller than 2 ha. The world
agricultural production is produced in family
farms with a high share across almost all
countries, using 75% of the world’s
agricultural land. Farms that have less than 2

ha, named small farms, operate 12% of the
world’s land and produce a consistent share of
the world’s food [6]. The same holds true for
EU where farming is primarily a family
activity, more than 75% of agricultural labour
force was provided by family members.
Predominantly, in EU-28, “the most common
size of farm is with 2-20 hectares of utilised
agricultural area” [3].

In 2013, Romania had 3.63 million farms (on
the first place in EU) [11], but until 2016 their
number was declining with almost 6% (with
11% compared to 2010). The utilised
agricultural area of an agricultural holding in
2016 was 3.65 ha, compared to 3.60 ha in
2013 [9].

In this context, the paper aimed to analyse the
evolution of the number holdings by legal
structure, average holdings size, farm
distribution, type of land tenure, land use,
crops structure and animals statistical
analysis. These aspects were discussed and
analyzed in 2002- 2016 period in Romania
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MATERIALS AND METHODS

In order to set up this article, it has been
calculated a system of statistical, analytical
and synthetic indicators which, after the way
of calculation and expression, can be
structured in the following way: absolute
indicators, relative indicators and average
indicators [13]. It has been calculated and
interpreted, largely, the succeeding indicators:
the number of agricultural holdings (number),
the utilised agricultural area (hectare), the
average physical size of the agricultural
holdings (hectare/farm), the livestock number
(number), the employed persons in agriculture
sector (number) and the number of worked
days in agricultural holdings (number).

For processing and interpretation of the data
have been use two methods: the index method
and the comparison method. The index
method is the most important method in the
dynamic of phenomena evolution and uses
two types of index: fixed base index and chain
base index. It also has been wuse the
growth/decay rate which refers to the
percentage change of a specific variable
within a specific time period, given a certain
context [5].

The period analysed in this study was 2002-
2016.

The data for the period 2002-2016 were
collected from National Institute of Statistics
and have been statistically processed and
interpreted.

RESULTS AND DISCUSSIONS

The number of agricultural holdings has
continuously decreased from 4,485 million in
the year 2002 to 3,422 million in the year
2016, as a result of land concentration,
meaning a decrease of 24% (Figure 1).

After the calculation of chain base index of
agricultural holdings, it observes that this
value is between 92 and 98%, the higher
decrease was about 8% in 2007 compared to
2005, with the accession of Romania to the
European Union.

Analysing the number of agricultural holdings
by legal status, it is remarked that the
agricultural holdings without legal personality
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constitute most of Romanian farms, more than
99% (Figure 2).
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Fig. 1.Evolution of Agricultural Holdings during the
period 2002-2016

Source: Own design based on the data provided by
Farm Structure Survey and Agricultural Census Data
Base, 2002-2016, NIS[7, 8]

Analysing the number of agricultural holdings
by legal status, it is remarked that the
agricultural holdings without legal personality
constitute most of Romanian farms, more than
99% (Figure 2). These farms are mainly
family farms with extensive semi-natural
grassland pastoral systems and mixed farming
systems [10].

100.00%
99.80%
99.60%
99.40%
99.20% -~ dlg. 99.5

99.00% %9.2 99.28| 99.2

- - - - -
2002 2005 2007 2010 2013 2016

98.80%

O Agricultural holdings with legal personality

O Agricultural holdings without legal personality

Fig. 2. Share of Total Number of Agricultural Holdings
by legal status during the period 2002-2016 (%)
Source: Own design based on the data provided by
Farm Structure Survey and Agricultural Census Data
Base, 2002-2016, NIS [7, 8]

In Romania, the units with legal status are
represented by agricultural companies or
associations, commercial companies, units of
public institutions, co-operative units and
others categorises. The number of agricultural
units with legal status increased with 15% in
2016 compared to 2002. The principal reason
of this increase is the duplication of the
commercial companies number (Figure 3).
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After the fall of communism, in Romania
faced broke up the collective farms and
appeared uncertainty of ownership. These
individual parcels which are very small
became dedicated to the subsistence crops and
are habitually cultivated by peasants.

51.18

2016

2002 27.07

0% 20% 40% 60% 80% 100%

B Companies/ agricultural associations @ Commercial companies
H Units of Public Institutions H Co-operative units

H Others types

Fig. 3. Share of number of Agricultural Holdings with
legal personality during the period 2002-2016 (%)
Source: Own design based on the data provided by
Farm Structure Survey and Agricultural Census Data
Base, 2002-2016, NIS [7, 8]

The largest share of agricultural holdings
under 2 ha is representative for the
distribution of the agricultural holdings by
psychical size classes.

The very small farms constitute more than
65% of total of farms. In the evolution of the
distribution of agricultural holdings by
physical size classes, a decreasing trend can
be observed in the number of very small
holdings with less than 2 ha.

This was a consequence of concentration land
which produced the growth of the medium
sized farms with 95%, large farms with 56%
and very large farms with 20% in 2016
compared with 2002 (Table 1).

The distribution of Romanian agricultural
holdings by size classes must be investigated
in affinity with the utilized agricultural area
distribution: the agricultural holdings under 2
ha utilized 12% of the agricultural area
(decreasing with 2pp compared to 2002); the
farms with 50 and over 50 ha used more than
50% of agricultural area (Figure 4).

Table 1. The distribution of agricultural holdings by different size classes in Romania

Number % of total
Size class (ha) 2002 2005 2007 2010 2013 2016 2002 2005 2007 2010 2013 2016
Very small: less than 2 ha 3,067,148 | 2,721,713 2,485,566 | 2,725,676 | 2,589,924 | 2,400,930 | 71.34 | 66.04 64.53 70.88 72.67 71.84
Small: 2-20 ha 1,208,683 | 1,369,585 | 1,335,718 | 1,077,167 934,776 904,409 | 28.11 | 33.23 | 34.68 | 28.01 | 2623 | 27.06
Medium sized: 20-50 ha 9,477 16,119 16,107 20,158 18,727 18,523 0.22 0.39 0.42 0.52 0.53 0.55
Large: 50-100 ha 3,850 4,939 4,791 7,796 7,263 6,013 0.09 0.12 0.12 0.20 0.20 0.18
Very Large: more than 100 ha 10,203 8,891 9,608 14,448 13,075 12,310 0.24 0.22 0.25 0.38 0.37 0.37
Total 4299361 | 4,121,247 | 3,851,790 | 3,845,245 | 3,563,765 | 3,342,185 100 100 100 100 100 100
Source: Own calculation on the basis of data from Farm Structure Survey and Agricultural Census data base 2002-2016, NIS
00 8,083,358.81
8.000.000 13,930,710
6,540,069.84
JRi00:000 5,973,453.71
6.000.000 |
4,819,999.79 4,688,326.01 13.306.128
5.000.000 4,019,238.78 St
4.000.000 12302.535
3.000.000
2.000.000 -
1.000.000 258,042.66 540,877.41 418,449.41
0 2002 2005 2007 2010 2013 2016
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BVery small BSmall BMedium sized BLarge B Very Large

Fig. 4. The distribution of utilized agricultural area by
different size classes of the agricultural holdings
Source: Own design based on the data provided by
Farm Structure Survey and Agricultural Census Data
Base, 2002-2016, NIS [7]

The total utilised agricultural area of Romania
was around 12,5 million ha in 2016, it has
been decreased (-10.25%) from 2002 to 2016
(Figure 5).

Fig. 5. Utilized agricultural area (UAA) in Romania in 2002-
2016 period

Source: Own design based on the data provided by Farm
Structure Survey and Agricultural Census Data Base, 2002-
2016, NIS [7, 8]

The biggest decreasing was observed after the
accession of Romania to the European Union
and this trend has been caused by
privatization and redistribution of agricultural
land because Romania encounters a profound
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restructuring

process

regarding

their

agricultural sectors.

Table 2. The average physical size of the Romanian agricultural holdings

Specification

2002

2005

2007

2010

2013

2016

Agricultural holdings (numbers)

4,484,893

4,256,152

3,931,350

3,859,043

3,629,656

3,422,026

Utilized agricultural area (hectares)

13,930,710.10

13,906,701.28

13,753,046.49

13,306,128.33

13,055,849.80

12,502,535.49

Average of UAA (ha)

3.11

3.27

3.50

3.45

3.60

3.65

Source: Own calculation on the basis of data from Farm Structure Survey and Agricultural Census data base 2002-2016, NIS

[7.8]

In Romania, the average area of the
agricultural holdings was growing from 3.11
hectares in 2002 to 3.65 hectares in 2016
(Table 2). The above- mentioned size together
with the unreasonable parcelling of the land
area, are causing great difficulties in
practicing a performant and competitive
agriculture, in crop rotation, in the use of
technical means and modern technologies, etc
[12].

A special importance in the increase or
decrease of the physical size of farms is hold
by the progress of the land market with its
primary components: in property, concession,
land leasing, etc [12].

From 2002 to 2016 the distribution of UAA
has dramatically changed (Figure 6). In the
whole period the UAA into ownership had the
biggest share which was down by 14pp in
2016 compared to 2002. This decrease of
UAA in property resulted in an increase of
UAA on lease (+23 pp).

The other categories consist of land
concession, share cropping, land concession,
land utilized on free of charge basis, etc. and
it has a relatively decreasing share.

100%
307 -
80%
60%
40%
20%
0%
2002 2005 2007 2010 2013 2016
H In property B On lease In share or other types of tenure

Fig. 6.Utilized agricultural area (UAA) by land
modality in 2002-2016 period (%)

Source: Own design based on the data provided by
Farm Structure Survey and Agricultural Census Data
Base, 2002-2016, NIS [7, 8]

In 2002-2016 period, the utilised agricultural
area was relatively decreasing for all
categories of use (Table 3). The share of the
UAA by -categories of wuse is entirely
important for the present and the future of
Romanian agriculture. We mention that the
arable land owns the largest share of UAA
(63-64%) followed by pastures and meadows
(32-34%) and the less share held by kitchen
gardens and permanent crops (under 5%).

Table 3.The distribution of UAA by categories of use in 2002-2016 period

Specification

2002

2005

2007

2010

2013

2016

Hectares

% of
UAA

Hectares

% of
UAA

Hectares

% of
UAA

Hectares

% of
UAA

Hectares

% of
UAA

Hectares

% of
UAA

Arable land

8,773,749

62.98

8,866,592

63.76

8,691,343

63.20

8,306,416

62.43

8,197,590

62.79

7,813,433

62.49

Kitchen
gardens

168,865

1.21

170,612

1.23

177,945

1.29

182,025

1.37

157,439

1.21

142,333

1.14%

Pastures and
meadows

4,644,005

33.34

4,530,298

32.58

4,540,135

33.01

4,506,253

33.87

4,398,346

33.69

4,245,421

33.96

Permanent
crops

344,092

247

339,199

244

343,623

2.50

311,433

234

302,474

2.32

301,348

2.41%

Total of UAA

13,930,710

100.0

13,906,701

100.0

13,753,046

100.0

13,306,128

100.0

13,055,850

100.0

12,502,535

100.0

Source: Own calculation on the basis of data from Farm Structure Survey and Agricultural Census data base 2002-2016, NIS [7,8]

In evolution of the agricultural holdings by
categories of use of UAA, it observed a
continuous decrease (Figure 7). From 2002 to
2016, the number of farms with arable land
has down by 30%, with kitchen garden by
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17.5%, with pastures and meadows by 24%
and with permanent crops by 24.5%.
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Fig. 7. The evolution of agricultural holding by
categories of use of UAA, in 2002-2016

Source: Own design based on the data provided by
Farm Structure Survey and Agricultural Census Data
Base, 2002-2016, NIS [7, 8]

We noticed that in the all analysed period, the
share of categories use of arable use was
keeping the same (Figure 8). The largest share
of UAA is owned by cereals grains (more than
60% of arable land), followed by industrial
plans (19%) and green fodder (10%).

H Cereals for grains

H Pulses

® Industrial plans

" Potatoes

Sugar beet

Fodder roots and brasicas

® Fresh vegetables, melons and
strawberries

= Flowers and ornamental
plants

# Green fodder

Seeds and seedlings

Fig. 8.The share of UAA by categories of arable land
2016 (%)

Source: Own design based on the data provided by
Farm Structure Survey and Agricultural Census Data
Base, 2002-2016, NIS [7, 8]

Analysing the evolution of arable land in 2016
compared to 2002 (Figure 9), we observed
significantly changes, the highest growth has
occurred in the flowers and ornaments
category (by +150%) and the biggest fall has
occurred in fodder roots and brassicas
category (-72%).

We observed that, excepting macroregion one,
all the macroregions have a large share of
UAA in arable land (more than 50%).
Macroregion one has 58% of UAA utilised by

pastures and meadows due to climatic
conditions (Figure 10).

The livestock number from 2002 to 2016 is
significantly decreasing in bovine (- 36%),
pigs (50%) and poultry (- 6%). The number of
goats, sheep and bee families has increased by

85%, 26% and 73% (Figure 11).

200%

o Cereals for grains

H Pulses

150%

¥ Industrial plans

" Potatoes

100%

= Sugar beet

H Fodder roots and
brasicas

u Fresh vegetables, melons
and strawberries

u Flowers and ornamental
plants

u Green fodder

50% -

0% -
2002

Seeds and seedlings

-50%

H Other crops

® Fallow land

-100%

Fig. 9.The evolution of arable land in 2016 compared
to 2002

Source: Own design based on the data provided by
Farm Structure Survey and Agricultural Census Data
Base, 2002-2016, NIS [7]
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100%
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Fig. 10.The share of utilised agricultural area by
macroregions in 2016

Source: Own design based on the data provided by
Farm Structure Survey and Agricultural Census Data
Base, 2002-2016, NIS [7, 8]

Analysing the agricultural holdings with
livestock by the most important species, we
observed that the share of pigs farms has been
decreasing (by - 20 pp) opposite to the share
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of poultry farms which has been increasing by
40 pp from 2002 to 2016 (Figure 12).

120000
B e =y
80000 —o—Bee
families
60000 == Poultry
40000 Goats
——
20000 4 " . : : Sheep
0 =:l=! ‘ _—
2002 2007 2010 2013 2016

Fig. 11. The evolution of livestock numbers by species
in Romania in 2002- 2016 (thousands)

Source: Own design based on the data provided by
Farm Structure Survey and Agricultural Census Data
Base, 2002-2016, NIS [7, 8]

100% -
H Bee
families
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-
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Fig. 12. The distribution of agricultural holdings with
livestock by species
Source: Own design based on the data provided by
Farm Structure Survey and Agricultural Census Data
Base, 2002-2016, NIS [7, 8]

From 2002 to 2007, the number of men
employment in agriculture has decreased

more rapidly (-33%), then from 2007 to 2010
it has increased (+12%) and in the last period,
2010- 2016, it decreased slightly (-14%).

The number of women employed in
agriculture registered substantial increases and
decreases in the same manner as the number
of men employed in agriculture, from 4,437
million in 2002 to 2,904 million in 2016
(Figure 13).
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4.000
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3.000
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e Women
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Fig. 13. The evolution of employed persons, by gender
in agricultural sector 2002-2016 period (millions)
Source: Own design based on the data provided by
Farm Structure Survey and Agricultural Census Data
Base, 2002-2016, NIS [7, 8]

The share of men and women regularly
employed in the Romanian agricultural sector
has been the same in the analysed period, men
represented more than 50% of the total
agricultural  labour force (Table 4).

Table 4.The number and share of employed persons, by gender in agricultural sector 2002-2016 period (million

persons)
2002 2007 2010 2013 2016
% of % of % of % of % of
Specification Number | total Number | total Number | total Number | total Number | total
Women 4,437 49 2,984 46 3,359 47 3,164 48 2,904 48
Men 4,570 51 3,484 54 3,798 53 3,418 52 3,161 52
Total 9,007 100 6,468 100 7,157 100 6,582 100 6,065 100

Source: Own calculation on the basis of data from Farm Structure Survey and Agricultural Census data base 2002-

2016, NIS [7, 8]

The number of persons employed in
agricultural sector varies during the analysed
period, but the number of worked days in
agriculture has been declining in throughout
the period analysed. The number of worked
days by women decreased by 52% and in man
by 49% (Table 5).
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Table 5. The number of worked days, by gender, in
agricultural holdings in 2002- 2016 (millions)

Specifi- 2016/
cation 2002 | 2007 | 2010 | 2013 | 2016 2002
Women 308 227 161 156 148 48%
Men 369 274 207 200 187 51%

Source: Own calculation on the basis of data from
Farm Structure Survey and Agricultural Census data
base 2002-2016, NIS [7, 8]
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CONCLUSIONS

In 2002- 2016, the situation of Romanian
agriculture has improved.

Due to the land concentration process, the
number of agricultural holdings decreased by
24 %, but the number of agricultural holdings
without legal personality holds more than 99
% of total agricultural holdings. However, the
agricultural holdings under 2 ha have only a
little part of UAA. The largest part of utilised
agricultural area appertains to agricultural
holdings with 50 and over 50 ha, considered
in this article as large and very large farms.
The land concentration process has a
determined impact in the average physical
size of agricultural holdings. This increased
from 3.11 ha in 2002 to 3.65 ha in 2016.

It is very important to analyse the distribution
of utilised agricultural area by land modality.
The complete transfer of agricultural land
ownership occurs after the fall of
communism. The sale-purchase of lands
skilled major decrease compared to the land
lease.

In 2002, the land in property totalized 8,897
million ha (64% of UAA) and in 2016
decreased to 6,203 million ha (50% of UAA).
The land lease had a greater development
from 755 thousand in 2002 (5% of UAA) to
3.582 thousand in 2016 (29% of UAA).
Analysing distribution of utilised agricultural
area by categories of use, we noticed that the
arable land occupies the most important part
of utilised agricultural area, more than 60 %
in all analysed period. At macro regions level,
the situation remains unchanged; an exception
is macroregions one because of its specific
climatic conditions, the majority of utilised
agricultural area is occupied by pastures and
meadows, over 50%. Therefore, the arable
farmed areas predominate in the east, the
south and the extreme west of Romania, while
permanent grasslands and livestock farming
are concentrated in the central and northern
areas of the country.

We have analysed the evolution of arable land
from 2002 to 2016 and we found that there are
significantly changes. The highest increase
occurred in utilised agricultural area of
flowers and ornament category as opposed to

the biggest fall of analysed categories, by -
72%, in fodder roots and brassicas category.
The livestock number has undergone
significant changes due to decreasing of pigs
and poultry number. A positive aspect is in
the beekeeping field because of the increasing
of bees families by 73% in 2016 compared to
2002. In the analyse of the share of
agricultural holdings with livestock by species
in total of agricultural holdings, we noticed
that the share of agricultural holdings with
pigs was 47% in 2002 as opposed to 28% in
2016, the share of agricultural holdings with
bovine was 24% in 2002 as opposed to 12 %
in 2016 and the agricultural holdings with
poultry was 13% and has increased to 50% in
2016, even if the number of poultry in
agricultural holdings has decreased by 6% in
the same period.

In researching of the Romania agricultural
employment, we concluded that the number of
persons employed in agricultural sector has
decreased from 9 million persons in 2002 to 6
million persons in 2016. The male persons
occupy the biggest share of employed persons
in agricultural sector, over 51%. The number
of worked days by gender also has reduced
from 308 million worked days in 2002 to 148
million worked days in male persons and from
369 million worked days in 2002 to 187
million worked days in 2016 in female
persons. This significant decrease was largely
due to the improvement and modernisation of
agriculture in order to meet new
environmental and economic challenges.

In conclusion, we have achieved a satisfactory
result in analysing of agricultural sector in
2002- 2016. Romania is rich in family farms
which are the source of strength in the
Romanian economy, society, culture and
sustainability of agriculture.
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Abstract

The paper studied the impact of the measures from the National Rural Development Programme Romania (PNDR)
2007-2013 on the agricultural holdings development at the level of Olt County, impact that can be measured for the
period 2007-2016. The analysis was carried out using the data available from the National Institute of Statistics,
Structural Surveys in Agriculture and General Agricultural Census. From the results at the level of Olt County, the
largest number of beneficiaries was under Measure 141 for the financing of subsistence farms and Measure 322 has
attracted the most money. The renewal of the generation of heads of agricultural holdings has a significant impact
on the vegetable areas, with many projects on measure 112 "Installing Young Farmers". Financing farmers'
projects offers them the opportunity to enter the agricultural market and to develop economically, they also

contribute to rural development.

Key words: agriculture, European funds, agricultural holdings, farm heads

INTRODUCTION

Although Romania has an archaic agriculture
caused by the large number of small-scale
agricultural holdings , it managed over 2007-
2016 through more than EUR 11 billion
absorbed from the structural funds to generate
the growth and capitalization of farmers who
have implicitly led to higher agricultural
output [7] . The PNDR 2007-2013 measures
have contributed to the increase of the
performances in the agricultural sector in
Romania, propelling our country into a
leading position at the European level
regarding the production and export of grains.
It remains to be seen how we will be able to
process a share of the production. In this way,
the workforce made redundant as a result of
the purchases of high performance machinery
would be directed to processing activities.
One of the biggest problems faced by the
agricultural sector in Romania remains the
large number of agricultural holdings and,
implicitly, the fragmentation of the arable
land. At present, 2.38% of all holdings for

which subsidies are paid cover more than 60%
of the eligible area.

Romania ranks Ist at the European level, with
3.63 million farms in 2016 and the 6th place
on the agricultural area used, 13.05 million
hectares.

The average size of agricultural use and
exploitation in Romania is 3.65 hectares, four
times lower than the EU average, which
stands at 14.2 hectares (16th).

Agricultural  holdings with no legal
personality have an average agricultural use of
2.04 hectares, while holdings with legal
personality use an area of 100 times higher,
213.64 hectares respectively.

This article presents the comparative
evolution of agricultural holdings in Romania,
the South-West Oltenia Region and Olt
County

MATERIALS AND METHODS

The research was carried out by analyzing the
statistical data referring to OIlt County. The
Structural Surveys in Agriculture 2005, 2007,
2013 and 2016 were investigated. For the
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years 2002 and 2010, the General Agricultural
Censuses were considered.
The formulas used to
indicators are presented [5] :
The annual average growth rate =

12007-2016 = ° | (E) — 1; where:
p0

calculate these

r2007-2016 = average annual growth rate;
[Ip1/po = entangled growth indicators
For the standard deviation =

6 — [ 2(X—xi)\2
n-l ; where:

0 = standard deviation; xi = the average
values for a number of years
n = number of years taken into account

o
C =— x100
Coefficient of variation = X ,where:

C-coefficient of variation (expressed as a
percentage). Coefficient of variation can be:
between 0-10% variation; between 10-20%-

sized variation; than

variation.

more 20%-large

RESULTS AND DISCUSSIONS

The results delay to appear. Although nearly a
million agricultural holdings have
disappeared between 2005 and 2016, there is
much room for shuffling. An important role
will be given to the free cadastration of
agricultural lands through the National
Cadastre and Land Book Program 2015-2023
which will facilitate the sale.

Structure size of European funds attracted
stock at county level 1 t, 2007-2013

European money came to Romania through
PNDR in order to help increase the
competitiveness of the agricultural and
forestry sectors, and to achieve this main
objective, several measures were created to
finance various farmers' projects.

Table 1. Structure by contract activities signed at OJFIR OLT for the period 2007-2013

Projects Selected and Total value Non-refundable
, submitted contracted projects (Euro) amount
Measure’s name million million
No No % € % € %
Setting up young farmers (Measure 112) 1,052 619 58.8 14.22 64.12 14.22 100.00
Modernization of agn(il;llu)lral holdings (Measure 194 66 340 3900 | 175.82 19.85 50.89
Increasing the added value of agricultural and 53 30 56.6 4124 | 185.92 2062 50.00
forestry products (Measure 123)
Improvement apd development of agricultural and 53 15 259 14.86 67.01 14.86 100.00
forestry infrastructure (Measure125)
Basic services for economy and rural population 21 77 348 12.56 56.63 891 70.92
(Measure 312)
Encouraging tourism activities (Measure 313) 22 9 40.9 2.19 9.85 1.25 57.10
Village Renovation ar;(;zl))evelopment (Measure 08 19 19.4 4821 | 21736 4801 100.00
Supporting semi-subsistence farms (Measure 141) 3,399 2,388 70.3 17.91 80.75 17.91 100.00
Implementation of local
development strategies(Measure 411);
Quality of life and diversification of the rural 360 307 853 22.18 | 100.00 17.37 7832
economy (Measure 413)
Total 5,457 3,530 64.7 212.37 | 957.47 | 163.20 76.85

Source: Agency for Rural Investment Financing (AFIR), http://www.afir.info/ [2]

In 2007, at the level of Olt County there
were 132,835 agricultural holdings without
legal personality and only 503 companies
with agricultural profile. In fact, only 4.1% of
the Olt county farmers were interested in
European money. Thus, a total of 5,457
projects that were carried out during the
period 2007-2013 were submitted at the level
of the Olt County.
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Of these, 3,530 projects were selected as a
result of eligibility and compliance checks.

As it can be seen in Table 1, the largest
number of beneficiaries was under Measure
141 for the financing of subsistence farms.
Out of 3,399 submitted projects, 70.25% were
selected (2,388 projects Beneficiaries are
guaranteed to receive EUR 1,500 for three
years. If during this period the commitments
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assumed through the business plan are met,
1,500 Euros are still due for another two
years. The second measure of success in terms
of the number of beneficiaries was Measure
112, which concerns the installation of young
farmers. A total of 619 farmers with the age
up to 40 years managed to receive non-
refundable funds. The successrate was
58.8 %.

As it can be seen from the Table 1 Measure
322 has attracted the most money. There were
48.21 million euros contracted in 19 funding
contracts.

Measure 123 "Increasing added value of
agricultural and forestry products" was ranked
second in terms of attracted money, 30
projects attracted 20.62 million euros.

With a competition of 3.2 projects for a "table
with money" place, 66 farmers have provided
their  agricultural holding with new
agricultural equipment worth 39 million euros

2007-2013, but also their effects in rural areas
will be subject to many analyzes. There are
many criticisms.

At national level over the years, agricultural
paying agencies have registered penalties
more than 755 million euros, and there is also
the decommitment of almost one billion euros
from the NPRD 2007-2013.

Due to the fact that many farmers have
failed to get from the co-financing from the
banks in 2015 when almost 800 million euros
value projects were cancelled.

Many of the projects started succeeded during
implementation or after completion to go
bankrupt.

Strengthening the number of agricultural
holdings at the level of the country and at
the level of Olt County, for the period 2007-
2016

At least at declarative level, all NPRD 2007-
2013 measures had to positively influence the

(of which 19.8 million non-profitable EU  consolidation of agricultural holdings in
funds) in measure 121. The way in which the =~ Romania.
European funds were spent through the PNDR
Table 2. Evolution of the number of agricultural holdings at national level in 2005-2016
. Growth
Deviation 2016 vs

Type of holding UM 2007 2010 2013 2016 2007 255‘{ t;(;‘; 6

Th. No. Th. No. Th. No. Th. No. Th. No. % %
Number of individual Th 1 30137 | 3.828345 | 3.601.8 | 3,395.9 5177 | 868 4.6
agricultural holdings No.
Number of units with |y o 17.7 30.7 279 26.1 8.4 1475 13.8
legal personality
Total Th.No. | 3.931.4 3,859.0 3,629.7 3,422.0 -509.3 87.0 4.5

Source: INS: RGA 2010, Structural Survey in Agriculture 2007, 2013, 2016 [10]

The average agricultural area used on an
agricultural holding did not show any
spectacular changes during the analysed
period. In 2016, the agricultural area used on
average on an agricultural holding was 3.65
ha, in 2013 was 3.60 ha, in 2010 was 3.45 ha
and in 2007 was 3.5 ha. The average utilized
agricultural area on an agricultural holding
without legal personality was 2.04 ha in 2016
compared to 2.29 ha in 2007. Regarding the
evolution of the agricultural area used on
average on a holding agriculture with legal
personality can be said that the funds made
available to the farmers through NPRD 2007-
2013 made their number grow much faster
than the used area.

Thus, if in 2007 in Romania there were only
17 thousand agricultural companies, in 2010
their number increased to 31 thousand (an
increase of 82.3%). At the same time, the area
used increased by only 22.3%, from 4.78
million ha to 5.86 million ha. This explains
the decrease in the average of agricultural
holdings with legal personality from 270.4 ha
to 190.4 ha (a decrease of 29.6%).

In 2016, the used agricultural area owned by
agricultural holdings without legal personality
represented 42.5% of the total utilized
agricultural area, while in the holdings with
legal personality it accounted for 18.9%.
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Table 3. The evolution of the number of agricultural holdings at the level of Olt County in the period 2007-2016

Deviation 2016 vs 2005 Growth Rhythm
Type of holding UM 2007 2010 2013 2016 2007-2016
No No No No No % %

Number of individual

. . No | 132,835 | 134,307 | 129,542 | 125,906 -6,929.0 94.8 -1.8
agricultural holdings

Number of units with legal |\ 1 503 604 | 681 741 238.0 1473 13.8

personality
Total 133,338 | 134,911 | 130,223 | 126,647 -6,691.0 95.0 -1.7

Source: INS: RGA 2010, Structural Survey in Agriculture 2007, 2013, 2016 [10]

According to the statistical data for 2007-
2013, the number of agricultural holdings
decreased by 3,155, while the agricultural
holdings with utilized agricultural area and
livestock decreased by 12,111. According to
Table 2, the growth rate was different for
individual agricultural holdings and with legal
personality. While the number of individual
agricultural holdings decreased in the period
2005-2016 by 133.6 thousand farms
(registering a negative growth rate of -2.2%),
the number of legal entities increased by 580
(a positive growth rate + 8.7%).

If we link the information in Table 2 and
Table 3 it can be stated that 125,906
individual agricultural holdings work 209.01
thousand ha while 741 agricultural holdings
with legal personality use 197.29 thousand ha.
The most consistent investments in agriculture
through NPRD 2007-2013 were those for the
acquisition of high performance
machines. They entered into equipping an
important part of the 741 farms with legal
personality.

In 2017 the OIlt recorded 31,961 requests to
the Agency for Payments and Intervention in
Agriculture for a total amount of 1.529 billion
euros [1]. The eligible area for which the area
subsidy was claimed in 2017 was 330,000
hectares, or 75.6% of the county's agricultural
area.

It follows that on the remaining 24.4% of the
Olt County’s surface agriculture is still done
with the horse and the hoe. This rudimentary
agriculture (made especially on land areas of
less than 0.3ha) competes on the sixth place in
2010 in the top of the poorest areas of the
European Union, of the South-West Oltenia
Region, which also includes Olt County Dolj,
Gorj, Mehedinti and Valcea [3] . In this area,
purchasing power was 36% of the average
GDP per capita in the European Union.
"Subsistence farms reduce the performance of
the agricultural sector in general"[11].
Evolution of agricultural land by types of
farms at the level of the country and at the
level of Olt County, during 2007-2016

Table 4. The evolution of the agricultural land used, by main categories of use at the country level, for the period

2007-2016
Deviation 2016 vs Growth Rhythm
Type of holding MU 2007 2010 2013 2016 2007 2007-2016

Th.ha | Th.ha | Th.ha | Th.ha | Th. ha % %

Agricultural holdings without - Th. =\ "7 450 1 7 4453 | 7071 | 6927 | 5230 | 93.0 2.4
legal personality ha

Agricultural holdings with legal | Th. | s 56 | 58579 | 5785 | 5576 | -2800 | 952 -1.6
personality ha

Total agricultural holdings 1}; 13,306 | 13,298 | 13,056 | 12,503 -803.0 94.0 2.1

Source: INS: RGA 2010, Structural Survey in Agriculture 2007, 2013, 2016[10]

"Agriculture plays an important role in the
economic and social state of Olt county,
considering that out of the total area of
549,828 ha, the agricultural area is 436,515
ha, of which arable 390,336 ha" [12].

The land fund and the -cultivated areas
structure is relevant by the existence of
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differentiated territorial structures that can be
illustrated by the following in the last decade:
arable land is the predominant category of
use, but there is a slight downward trend, the
pastures and meadows share is very low; the
categories vineyards / nurseries and orchards /
nurseries are considered significant.[8]
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According to the General Agricultural Census
in 2002 in the county the agricultural
exploitations used only 252.35 thousand ha of
a total of 436.52 thousand ha, respectively
57.8%. The share of uncultivated land
decreased due to the accession of Romania to
the European Union from 2002 until 2016,
only a little of 153.95 thousand hectares

falling from the land plots in a land eligible
for community payments on the surface.
147.03 thousand ha was the area of land with
which the level of agricultural holdings with
juridical personality increased from 2002 to
2016, which represents 95.5% of the
uncultivated land.

Table 5. The evolution of used agricultural areas, by the main categories of use at the level of Olt County,

for the period 2007-2016

Deviation 2016 vs Growth Rhythm
Type of holding MU 2007 2010 2013 2016 2007 2007-2016
Th.ha | Th.ha | Th.ha | Th.ha | Th. ha % %
Agricultural holdings without | Th. 1 34 69 | 23463 | 210.54 | 200.01 | -25.1 89.3 37
legal personality ha
Agricultural holdings with legal | Th. 1 156 51 17154 | 18318 [ 19720 | 706 | 1557 15.9
personality ha
Total agricultural holdings E: 360.79 | 405.87 | 393.72 [ 406.3 45.5 112.6 4.0
Source: INS: RGA 2010, Structural Survey in Agriculture 2007, 2013, 2016 [10]
The agricultural area used by agricultural  approaching the level recorded in

holdings with legal personality increased
exponentially between 2002 and 2013 at the
level of Olt County, increasing from 50.26
thousand ha in 2002 to 183.10 thousand ha in
2013. At the same time, the individual
agricultural holdings had an easier growth in
the period 2002-2010, after which we
witnessed a reduction in the area used,

2002.The reduction of the number of
agricultural holdings was mainly due to the
merge of agricultural holdings without legal
personality.

The evolution of the areas on an
agricultural holding at the level of the
country and at the level of Olt County,
during 2007-2016

Table 6. The evolution of the size of the agricultural exploitation at the national level for the period 2007-2016

Deviation 2016 vs Growth Rhythm
Type of holding UM 2007 2010 2013 2016 2007 2007-2016
ha/farm | ha/farm | ha/farm | ha/farm ha/farm % %
Number of individual ha/farm | 1.90 1.94 2.02 2.04 0.1 107.2 2.3
agricultural holdings
Number of units with legal ha/ 1 33087 | 19066 | 20750 | 213.63 | -1172 64.6 -13.6

personality farm

Total ha/ 3.38 345 3.60 3.65 0.3 108.0 2.6
farm

Source: INS: RGA 2010, Structural Survey in Agriculture 2007, 2013, 2016 [10]

According to INS data, the number of
agricultural holdings reached in Romania at
3.422 million in 2016, 5.7% lower than in
2013 and by 11.3% compared to 2010. The
number of agricultural holdings without legal
personality was 3.396 million, 5.7% lower
than in 2013 while the number of agricultural
holdings with legal personality was 26,000,
6.4% lower than in 2013 [9] .

In the period 2007-2016, the consolidation
had a positive trend in Romania, but growth

cannot be considered significant in nine years,
with the average holding rising by only
0.27ha.

The average area per holdingin the Olt
county registered a slight increase of 3.21 ha
in 2016. The growth rate in 2007-2016 was
only of 5.8%.

The size of the average holding is lower in the
Olt county than the average at the national
level throughout the analysed period. In the
year 2016 the difference was 0.44 ha.
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Table 7. The evolution of the size of the agricultural holding at the level of Olt County for the period

2007-2016
Deviations Growth
. 2007 | 2010 | 2013 2016 2016 Rhythm  2007-

Type of holding UM vs. 2007 2016

ha/farm | ha/farm | ha/farm | ha/farm | ha/farm % %
Number of individual agricultural |\ ety 26 | 175 | 1.63 166 | -01 | 942 2.0
holdings
Number —of —units with legal |\ \ e | 25189 | 28351 | 268.99 | 26625 | 144 | 1057 1.9
personality
Total ha/farm | 2.71 3.01 3.02 321 05 | 1186 5.8

Source: INS: RGA 2010, Structural Survey in Agriculture 2007, 2013, 2016 [10]

Depending on the legal status, the
consolidation of farms is different at the level
of the country compared to Olt County. Thus,
if nationally the number of individual
holdings registered a positive growth rate (+
2.3%) in the county of Olt, we have
a decrease in farms (-2%). The same reversed
phenomenon is encountered in the case of

agricultural holdings with legal personality: at
the national level there is a negative rate (-
13.6%) and at the level of Olt county we have
a positive growth rate (1.9%).

Structure of the number and areas of
agricultural holdings using agricultural
land in OIt County, by size classes, for
2007-2016

Table 8 The evolution and structure of the number of agricultural holdings, by size classes, for the period 2007-

2016, in the county of Olt

Standard Var. Growth
C(}l;s)s 2007 2010 2013 2016 2016 vs 2007 Average Deviation | Coeff(%) | Rhythm
No % No No No % No % Ha % % %

1to5 131,573 | 94.5 126,887 | 123,093 | 118,343 95.2 | -13,230 89.94 | 124,974 5,618.9 4.5 -3.5
5to 10 6,049 4.3 6,027 4,125 3,938 3.2 2,111 65.10 5035 1,161.0 23.1 -13.3
10- 20 869 0.6 1,014 843 1,005 0.8 136 | 115.65 933 89.3 9.6 5.0
20- 30 176 0.1 207 264 257 0.2 81 | 146.02 226 41.9 18.5 13.5
30-50 122 0.1 185 213 132 0.1 10 | 108.20 163 43.3 26.6 2.7
50- 100 136 0.1 193 186 176 0.1 40 | 129.41 173 25.5 14.7 9.0
> 100 295 0.2 392 374 406 0.3 111 | 137.63 367 49.6 13.5 11.2
Total 139,220 | 100.0 | 134,905 | 129,098 | 124,257 | 100.0 | -14,963 89.25 | 131,870 6,554.3 5.0 -3.7

Source: INS: RGA 2010, Structural Survey in Agriculture 2007, 2013, 2016 [10]

From the analysis of the statistical data
obtained from their processing for the period
2007-2016 it was found that was preserved
the structure with very many very small farms
and very few large farms. In 2016 the farms in
the category 1-5 hectares (95.2% of the total
holdings) worked 35.2% of the agricultural
area of the Olt County. From 2007 to 2016,
the category 1-5 ha was reduced by 13230
holdings with a negative rate of -3.5%. A
further drop is recorded in the category 5-10
ha but with a decrease of 13.3%, respectively.
All categories over 10 hectares have
registered positive growth rates, which proves
that in the county of Olt the land is being
merged in the area of medium and large
farms. The highest increase was recorded in
the 20-30 ha category, where the growth rate

72

was 13.5%, increasing from 176 in 2007 to
257 in 2016 (146.02%). A significant increase
was also observed in farms larger than 100
hectares, which grew in the analysed period
by 111 holdings (from 295 in 2007 to 406 in
2016), which meant a growth rate of 11.2%.
The increasing trend toward the number of
agricultural holdings over 50 hectares is
logically accompanied by another trend- that
of reducing the total number of agricultural
holdings. The reduction is based on each
year's disappearance of a large number of
small farms unviable economically, or by the
death of the farmers. Young people that left
the city or abroad have created favorable
conditions for the lease of land. [4]
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Table 9. The evolution and structure of the surface of agricultural holdings, by size classes, during 2007-2016, in the

Olt County
Variation

Class 2007 2010 2013 2016 2016 vs Average | Standard o oenient | Growth

2007 Deviation o Rhythm

(ha) (%)
Ha % Ha Ha Ha % Ha % Ha Ha % %

1to5 | 182,969 | 50.7 159,548 142,110 143,142 | 35.2 26,027 | 78 156,942 19,101.6 12.2 -7.9
5-10 34,659 9.6 31,646 | 26,820.37 | 25,480 6.3 -5,008 | 74 29,651 4,261.2 14.4 -9.7
10 -20 7,808 2.2 10,496 11,539.31 13,727 34 3,085 | 176 10,893 2,458.1 22.6 20.7
20- 30 2,993 0.8 4,693 6,267.21 6,223 1.5 2,051 [ 208 5,044 1,550.8 30.7 27.6
30-50 2,615 0.7 6,679 8,140.12 5,190 1.3 3,041 | 198 5,656 2,357.9 41.7 25.7
?86 6,656 1.8 13,086 14,047.87 12,695 3.1 4,966 | 191 11,621 3,358.8 28.9 24.0
>100 [ 123,094 | 34.1 179,720 | 184,791.3 | 199,847 | 49.2 | 48,769| 162 171,863 33,617.5 19.6 17.5
Total | 360,794 | 100.0 [ 405,868 | 535,826.8 | 406,305 | 100.0 | 66,404| 113 427,198 75,500.9 17.7 4.0

Source: INS: RGA 2010, Structural Survey in Agriculture 2007, 2013, 2016 [10]

In the period 2007-2016 the area used by
agricultural holdings in the OIt county
increased by 66,404 ha to 406,305 ha. Growth
was based on the introduction of unworked
areas into the agricultural circuit. This role
was attributed to agricultural holdings larger
than 10 hectares, especially those over 100 ha,
which increased their area from 2007 to 2016
by 48,769 ha. All classes larger than 10 ha
have registered positive growth rates. The
agricultural area used by agricultural holdings
in the 20-30 ha category doubled during the
analysed period, increasing from 2,993 ha in
2007 to 6,223 in 2016 (208%) with a growth

rate of 27.6%. The same phenomenon was
recorded in the categories 30-50 ha and 50-
100 ha but the increase was at a rate of 25.7%
and 24%. The smallest growth rate was
recorded by holdings of over 100 ha, 17.5%
respectively. It should be noted, however, that
406 farms operate 49.2% of the agricultural
area used in Olt County.

The agricultural area of agricultural holdings
up to 10 ha decreased by 26,027 ha in the
category 1-5 ha and by 5,008 ha in the
category 5-10 ha. They recorded falling rates
of -7.9% and -9.7% respectively.

Table 10. The evolution of the size of agricultural holdings by size classes, during 2007-2016, in Olt County

Standard Variation Growth
C(llla;s)s 2007 2010 2013 2016 2016 vs 2007 | Average Deviation Coefficient (%) Rhythm
ha/farm | ha/farm | ha/farm | ha/farm | ha/farm % ha/farm ha/farm % %
1to5 1.4 1.3 1.2 1.2 -0.2 0.9 1.25 0.10 8.1 -4.5
5t0 10 5.7 5.3 6.5 6.5 0.7 1.1 5.99 0.61 10.1 4.1
10 -20 9.0 10.4 13.7 13.7 4.7 1.5 11.67 2.38 20.4 15.0
20 - 30 17.0 22.7 23.7 24.2 7.2 1.4 2191 3.33 15.2 12.5
30-50 21.4 36.1 38.2 393 17.9 1.8 33.77 8.33 24.7 224
50-100 48.9 67.8 75.5 72.1 23.2 1.5 66.10 11.87 18.0 13.8
> 100 417.3 458.5 494.1 492.2 75.0 1.2 465.52 36.09 7.8 5.7
Total 2.6 3.0 4.2 3.3 0.7 1.26 3.26 0.66 20.2 8.1

Source: NIS: RGA 2010, Structural Survey in Agriculture 2007, 2013, 2016 [10]

In Romania, the agricultural exploitation
structure in 2016 was different in terms of
their number compared to the structure in
terms of the agricultural area. Agricultural
holdings under 1 ha used only 5.1% of the
used agricultural area, although they
accounted for 53.0% of the total. Agricultural
holdings ranging from 1 to 5 hectares
were closer to both the number and the area:
38.6% of the total worked 23.6% of the
area. Although they had a small share (only

0.5%), the agricultural holdings over 50 ha
owned 51.1% of the utilized agricultural area.

CONCLUSIONS

In year 2016 the number of agricultural
holdings was lower by 5.72% compared to
2013 and by 13.23% compared to year 2007.
The number of holdings with legal personality
was 6.38% lower in 2016 than in 2013 after
an increase of 57.52% in 2013 compared to
2007.
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In the period 2002-2016 the number of
individual agricultural holdings decreased by
1,066,296

Regarding the evolution of the units with
juridical personality, it can be noticed that
during 2002-2005 there is a decrease in their
number, with the spectacular increase of the
number of farmers with juridical personality
(+10,181).

Both at national level and at the level of
South-West Oltenia and Olt County, the share
of agricultural holdings led by young farmers
under 35 years of age registered a downward
trend during 2013-2016. Given that the 35-55
age segment currently holds a very large share
without taking rejuvenating measures, the
share of heads of farms over the age of 55 will
increase in the coming period.

Professor Dona confirms that" This trend,
which is manifested at the level of the entire
country, risks endangering the future
agricultural activity with effects on the
economy, culture, landscape and traditions of
the Romanian village" [6] .

Statistics show only some figures at county,
regional or country level. In reality, European
money has moved into certain areas for
certain types of activities.

For example, at the level of Olt County, the
renewal of the generation of heads of
agricultural holdings has a significant impact
on the vegetable areas, we have dozens of
projects on measure 112 "Installing Young
Farmers".

Instead there are villages in the hilly area
where there is no project on this measure. It is
sad that there are no other projects on other
measures to compensate. We already have
localities where there are young people and
economic activities and localities with old
population and where young people have
migrated to the city or abroad.

Financing young farmers' projects offers them
the opportunity to enter the agricultural
market and to develop economically. In
parallel, they contribute to rural development.

REFERENCES

[1] Agency for Payments and Intervention for

Agriculture, (APIA), 2018,

74

http://www.apia.org.ro/en/centre-judetene-apia/olt,
Accessed March 5, 2018

[2] Agency for Rural Investment Financing (AFIR),
http://www.afir.info/, Accessed March 5, 2018.
[3]Atkinson, AB, Marlier, E., Montaigne, F.,
Reinstadler, Anne (2010). Income and income
inequality in Atkinson, AB and Marlier, E., Income and
living conditions, Eurostat, European Commission,

Luxembourg, http://ec.europa.cu/eurostat, Accessed
March 5, 2018.
[4]Buliga-Stefanescu, A., Stanescu, St., Necula,

Raluca, 2016, “The evolution of agricultural holdings
and eligible agricultural surfaces for grant award, at Olt
County-Level for the period 2007-2014”, Scientific
Papers. Series “Management, Economic Engineering in
Agriculture and Rural Development”, Vol. 16, Issues 1,
pg. 67-72.

[5] Ceapoiu, N., 1968, Applied statistical methods in
agricultural experiments and statistical Ed.Agro-Silva,
Bucharest

[6] Dona, I. et al, 2005, Rural Development (Course
Notes, Synthesis), Bucharest 2005,
http://www.managusamv.ro/images/pdf/dezvoltare.pdf
Accessed March 5, 2018.

[7] Gherghisan, Mihaela, 2017, Romania 2007-2017:
povestea unui posibil insucces,
https://www.rfi.ro/politica-92260-romania-uniunea-
europeana-poveste-posibil-insucces, Accessed March
5,2018.

[8]Marinescu, E., Necula, Raluca, 2013, The
potentialities and the agricultural production
achievement level in Olt County, Scientific Papers
Series Management, Economic Engineering in
Agriculture and Rural Development, Vol.13(3)/2013,
pp.125-130.

[9]National Institute of Statistics
Structural Survey in Agriculture 2016
[10] National Institute of Statistics (INS), RGA 2010,
Structural Survey in Agriculture 2007, 2013, 2016

[11] National Rural Development Programme Romania
(PNDR) 2007-2013,
http://www.madr.ro/docs/development-
rurala/PNDR_2007-2013_versiune-consolidata-
nov2013.pdf, Accessed March 5, 2018.

[12] Olt County Prefect Institution, 2017, Report on the
economic and social state of Olt County in 2016 of the
Olt County Prefect Institution,
http://www.prefecturaolt.ro/comunicate/2017/raport201
6.pdf, Accessed March 5, 2018.

(INS), 2018,


http://www.apia.org.ro/en/centre-judetene-apia/olt
https://translate.google.com/translate?hl=ro&prev=_t&sl=ro&tl=en&u=http://www.afir.info/
https://translate.google.com/translate?hl=ro&prev=_t&sl=ro&tl=en&u=http://www.managusamv.ro/images/pdf/dezvoltare.pdf
https://translate.google.com/translate?hl=ro&prev=_t&sl=ro&tl=en&u=http://www.managusamv.ro/images/pdf/dezvoltare.pdf
https://www.rfi.ro/politica-92260-romania-uniunea-europeana-poveste-posibil-insucces
https://www.rfi.ro/politica-92260-romania-uniunea-europeana-poveste-posibil-insucces

Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 18, Issue 2, 2018
PRINT ISSN 2284-7995, E-ISSN 2285-3952

CONSIDERATIONS ON AGRICULTURAL PRODUCT QUALITY

MANAGEMENT

Ion CERTAN

University of Agronomic Sciences and Veterinary Medicine of Bucharest, 59 Marasti Blvd,
District 1, Bucharest, Romania, Email: ioncertan(@gmail.com

Corresponding author: ioncertan(@gmail.com

Abstract

Global economic liberalization, progress in the means of transport, the revolution in the communication system
have contributed to the acceleration of the economic value chain, including the agro-alimentary ones, in other
words internationalization and globalization of human activity. We subscribe in the opinion of lon Stanciu who
states that "there are two ways to approach quality” A "and" Z ". If the quality in the "A" approach is considered a
technical function, then the "Z" approach is conceptualized as a management system. This situation urges us to
amplify and intensify the study of the factors influencing the quality management of agro-food products in the hope
that we will suggest some proposals regarding the increase of the quality of the agro-food products and ensuring the
competitiveness of the agricultural sector in the value chain specific to the conditions of internationalization and

globalization of human activity.

Key words: evolution, milk production, NW Region, Romania, trends

INTRODUCTION

Aspects concerning the study of the quality
management system including agro-food
products have been discussed in the field of
national and international public authorities,
in many scientific centres and in the street.
However, scientific research on quality
management of agri-food products under the
conditions of internationalization and
globalization of human activity is very modest
and remains current.

This situation has prompted us to return to the
investigation of the quality management of
agro-food products, including the factors that
influence it in order to elaborate some
proposals regarding the improvement of the
quality of agro-food products, improving the
competitiveness of the agricultural sector in
the conditions of internationalization of
human activity.

MATERIALS AND METHODS

The materials used in the research include
publications in the field that have helped us to
understand and explain the phenomena and
processes that occur in the quality
management of agro-food products. The

quantitative analysis provided us with relevant
meanings and explanations in relation to the
impact of the factors influencing the quality
management of agro-food products, which
suggested some proposals regarding the
improvement of the quality of agro-food
products, improving the competitiveness of
the agricultural sector in the conditions of
internationalization of human activity.

RESULTS AND DISCUSSIONS

Quality management of agri-food products:
general characteristics

Quality can be perceived as a result of
meeting the consumer's expectations and/or as
a result of the characteristics of the product or
service reported to standards, which, as a rule,
are complemented by rules and rules. We
perceive "quality" as a result of product or
service characteristics reported to standards
that meet consumer expectations.

The notion of "management" is presented
differently, often contradictory. So, Henry
Fayol [10] in 1916 wrote that management
activity means to predict and plan, organize,
command, coordinate and control. Samuel C.
Certo [6] argues that "management is the
process of accomplishing the organization's
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goals by working with and through people and
other resources of the organization." To a
combination of these opinions, Panaite Nica
inclines [11] that "management means the
process of efficient and effective realization,
through planning, organization, coordination
and control, of things through and with other
people, in order to achieve organizational
objectives ". Generalizing, we support the
opinion of Professor Simion Certan [2], who
considers that "management, in general, is the
set of activities aimed at changing the position
of any system in order to achieve the desired
result." In our case, the "system" is "the
quality of agrifood products".

As a result, "the quality management of agro-
food products represents the activity of
planning, organization, training and control
undertaken by one or more persons in order to
combine the factors that contribute to the
improvement of the quality of agro-food
products and to improve the competitiveness
of the agricultural sector under the conditions
of internationalization of human activity”.
Quality management of agri-food products is
required to start from two premises:

- i1s an area of management, and as a result,
the basics of management, including the
theoretical foundations, are found in quality
management of agri-food products;

- has a high specificity in relation to the
classic management that comes from the
nature and content of the quality of the agri-
food products.

The quality of agri-food products depends to a
large extent on the judicious selection and
effective application of the methods and
techniques applied in quality management,
which are influenced, first of all, by the
economic system. Most researchers specify
two types of economic systems:

a. based on centralized management,
dominating the consumer relationship. The
quality of the goods and / or services is
dictated by the manufacturer. Quality
management is done by the person with the
position of manager. The focus is on
inspection and quality control of the finished
product. The degree of involvement of the
members of the producer group is low. In
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such a system, everyone is doomed to buy and
consume what is produced.

b. based on market relations, dominated by
the producer-consumer relationship. The
quality of the goods and / or services is
dictated by the consumer. In this economic
system, the key role lies with the client,
because of which the business exists and can
thrive. Manufacturers are dependent on their
customers, so they need to know their needs,
including the quality of the product, to meet
them. All employees are involved in quality
management.

The economic methods and techniques
applied in the quality management of agro-
food products are based on theories, among
which we nominate:

- The theory of comparative advantage stating
that potential superiority in exchange
relationships depends on differences in
comparative costs.

- The theory of free trade or free circulation of
products, services, capital and human
resources can strongly influence the quality of
agri-food products and the competitiveness of
the agricultural sector. For this reason, there
are constraints such as customs duty.

The theories used by the economic methods
and techniques applied in the quality
management of agri-food products will be
effective in selecting and using binding rules,
ie laws, such as:

- The law of the reality of resources according
to which everything that surrounds us is a
constant size and the economic circuit is
nothing more than a closed rotation. The gain
of one is a loss for another.

- The Law of Proportional Returns that
mentions that increasing a factor increases
quality to a certain point beyond which it
tends to diminish more and more.

- The competition law, which is manifested by
the fact that a multitude of producers -
vendors are confronted with a lot of buyers -
consumers and each can make decisions only
for reasons of market reasoning.

- Say's law [7] provides that aggregate (total)
offer creates its own aggregate demand.
Otherwise what is consumed must be done.

- The decreasing utility law, according to
which, as the quantity of the goods consumed
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increases, its marginal utility will tend to
decrease.

- The law of the management system unit that
requires all elements [9] to be handled based
on the same principles (rules).

It should be noted that laws do not act in
isolation but as a system of all laws. The most
important and sensitive instrument in market
relations is the price that broadly expresses
"the power of society" over its members as the
main and ultimate mechanism governing the

relationship between producer and consumer.
The selling price of agri-food products must at
least the cost of selling the vegetable products
from the Republic of Moldova, as a rule,
exceeds those of the costs. Thus, the sales
price per ton of grain produced in agricultural
enterprises increased from 315 lei in 1995
(Figure 1) to 1,030 lei in 2005 or 3.3 times,
then it varies from 1,783 lei in 2010 to up to
2,592 in 2012.

Effective price in agricultural enterprises per ton, lei

1]

Price Cost Price Cost Price Cost Price Cost Prig

Cereals Sugar beet Vegetabs

w1995 m 2000 2005 m2010 w2011

Fig. 1. Effective price in agricultural enterprises (Lei.Ton)
Source: authors calculations based on www.statistica.md

However, if in 1995, the price of cereal
products exceeded its cost 2 times, then in
2013 - only 4%. The selling price for one
tonne of sugar beet in 2013 accounted for
95% of the grain in 2010 accounted for 97%
of the cost price. Most of the vegetables had
suffered the selling price of which in 1995
accounted for 75%, in 2000 - 89%, in 2012 -
93% of the realization price. The sale price of
milk amounted to 60% in 1995 and 97% in
2000 from the cost.

LK dfres

e Lost

Milk

2012 m2013* m2014" m 2015

The respective sales price and cost price ratio
did not ensure the production of high-quality
food, further encouraged abandonment of
agricultural land and the expansion of land
plots.

The price, influencing the profits or losses of
the economic agents, is meant to ensure the
balance of the interests of those who grow
agricultural production, those who process it
and those who market it to put qualitative
foods on the table.

1,954.40 ——
1,751.60

0514 |

503.7 —

+ 720.9

Profit and losses of economic agents, min lei

2,558.90 3 470.80

695.4

620.2
316.6

2010 2011

2012 2013

= agriculture,

processing industry

- comerce

Fig. 2. Profit and losses of economic agents, million lei
Source: authors calculations based on www.statistica.md
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If in 2000 the economic agents in agriculture,
the hunting and forestry economy recorded
losses amounting to -204.9 mil lei (Figure 2),
then to the processing industry - 70.7 and
trade - 71.7 mil lei profit.

We mention the disproportionality of the profit
obtained by economic agents in various types
of activities. Thus, the profit ratio of economic
agents in agriculture, hunting economy and
forestry: manufacturing: wholesale and retail
trade in 2005 was 1: 32.50: 27.86; in 2010 - 1:
0.83: 2.26; in 2015 - 1: 6.44: 19.24. Thus, the
"profit basket" is the economic agents in the
wholesale and retail trade.

Public authorities may encourage or limit any
activity, including in the quality management
of agri-food products through the taxation
system. In national agriculture, a very
burdensome taxing system, which is
sufficiently complicated and inefficient, has
been formed. In 2006, the agricultural sector
made a 14.4% contribution from sales
revenue, and in 2009 the share of taxes and
fees amounted to 15.67%. The tax burden on
agriculture practically remains at the same
level. The value added tax is dominated by
44.4% in 2006 and 58.8% of all taxes, taxes
and mandatory payments in 2009, followed by
land taxes of 10.5% and 7.6%, respectively.
The quality management of agrifood products
is influenced by a large number of factors that
are typically grouped into natural, human and
material.

Natural resources and quality of agri-food

products
Investigations of scientists from the Moldovan
State ~ Agrarian  University  (Valentin

Ungurean, Simion Certan [3], [4] and others)
from the institutions of the Academy of
Sciences of Moldova (Mihail Lupascu, Ilie
Untila and others), the Institute of Pedology,
Agrochemistry and Protection of the "Nicolae
Dimo" (Serafim Andries and others) confirms
the correlation between the natural factor and
the production quality. For example,
according to professors S. Certan and V.
Ungurean, sparkling wines made from grapes
harvested in the centre zone (Codru) will have
superior quality in relation to other areas, and
"Cabernet" wines will be more qualitative if
they are produced of grapes harvested in the
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south of the country. Therefore, obtaining
quality agricultural products requires the
selection and adjustment of crops to natural
conditions that, as P. Bran [1] states,
participate with "the force of its laws and its"
goodies ", substance (s), energy (e) and
information (i) "on the formation of goods.
Natural resources [5] are a sufficiently
complicated system to which they belong:

a. The climate in the Republic of Moldova is
moderately continental and is characterized by
mild and short winter, hot and long summer.
The average annual temperature increases
from 8.9 ° C to 9.7 ° C in the North, 10.6 ° C
to 11.7 ° C in the South. The absolute annual
maximum reaches 40-42 ° C. The length of
the vegetation period increases from 167-176
days in the North to about 177-187 days in the
South.

b. Atmospheric deposits are characterized by
annual rainfall rate in the North ranges from
439 mm to 960 mm in the Centre area - from
428 mm to 734 mm and in the South - from
342 mm to 699 mm.

Insufficient atmospheric deposits, hot and
strong winds that cause moisture evaporation
bring drought that have become more
common in recent years. If in the years 1945-
1970 in the centre of the republic there were 7
years with such a drought, then in 1971-1996
- 9 years (since 1982 the drought is repeated
over 2 years, and from 1989 over a year). The
available water resources are 7.21 km3 in the
average per year and are represented by those
3085 large and small rivers, permanent and
temporary streams, natural and artificial lakes.
c. Land resources are the main natural wealth
of the Republic of Moldova. Their area is
practically maintained at 3,384.6 thousand ha.
The agricultural land on 01.01.2016 was
2,499.6 thousand ha (Table 1), including
648.6 thousand ha or 25.95% in public
property and 1,851 thousand ha or 74.05% in
private ownership.

On our agricultural land the chernozem (about
80%) with a humus content of 2.5 - 5 percent
and the average yield of 68 points.
Agricultural land dominated and dominated
the arable land which on January 1, 2016
constituted 1,822.9 thousand ha or 72.8% of
the total agricultural land.
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Table 1. Agricultural land on 1 January 2016

. Total - Of which -
Indicators public private

‘000 ha % ‘000 ha % ‘000 ha %

Agricultural land, total 2,499.6 100 648.6 100 1,851.0 100
of which: - arable land 1,822.9 72.8 265.2 40.9 1,557.7 84.2
- multiannual plantings 288.9 11.6 373 5.8 251.6 13.6
including: - orchards 132.6 53 21.9 34 110.7 6.0

- vineyards 136.2 5.4 8.1 1.2 128.1 6.9

- pastures 345.0 13.8 339.8 52.4 5.2 0.3

- meadows 2.1 0.1 1.6 0.2 0.5 0.0

- the fall 40.7 1.6 4.7 0.7 36.0 1.8

Source: authors calculations based on www.statistica.md

If the arable land accounted for 40.9% of the
total public agricultural land, then the private
property - 84.2%. Among the 52.4% public
land owned by the agricultural land dominates
the pastures, and the lowest share (0.3%)
belongs to the meadows.

Multi-annual plantations in 2016 have
recovered 288.9 thousand ha, including
orchards 132.6 thousand ha of which 110.7
thousand ha (83.5% of the total number of
orchards) in private property and vineyards
136.2 thousand hectares of which 128.1
thousand ha (94.05% of the total vineyards) in
private ownership.

We find that 40.7 thousand ha or 1.6% of the
total agricultural land is plunged. Land plots
in private ownership are 36.0 thousand ha or
88 percent.

For the territory of our country is specific
varied relief, which is a hilly plain crossed by
valleys and ravines. Only 20.2% of the
territory is inclined to a degree. Such land
ranges from 10.8% in the North to 48.9% in
the South East.

On average, 60.6% dominates the inclined
terrain from 1 © to 5 °. The largest share of
them (72.1%) is in the north of the country.
The lands with slopes of more than 8 °© form
4.4% and are specific to the central area
(Codru - 8.1%). About 80% of the total
stretches are west, south and east and only
20% north. At least, we consider inefficient
when over 58% of the existing vineyards in
the Republic of Moldova are located on land
with a slope of up to 5 degrees. At the same
time, almost half of the 5 to 10 degrees terrain
are arable. Of all arable land, 45 percent have

a slope of 5-10 degrees. The peak is that 24%
of the lands with a tilt of more than 10 degrees
are arable.

This relief causes land degradation, landslides
and land erosion. The total surface area of the
sloping land grows from about 21 thousand ha
in 1970 to just over 81 thousand

ha now. It is highlighted the area of the
Centre, where the area of Ilandslides is
maintained at the level of 53% of the total in
the republic. If in 1965 the eroded land
consisted of 594.2 thousand ha (23.6% of the
total agricultural land) then it now forms 35%.
The share of heavily eroded land increased
from 3.8% to 4.5%, respectively. The annual
loss of fertile soil as a result of erosion is
about 26 thousand tons. Agricultural
production losses are estimated at 525
thousand tons of nutrients on arable land and
57 thousand tons of grapes and fruit on the
fields planted with trees and vines.

Human factor in quality management of
agrifood products

A. Smith's statement [12] "human activity
creates the mass of goods" is incontestable. In
the quality management system for agri-food
products (Figure 3) man has the following
roles:

Natural growth has evolved from + 8.0 in
1990, including + 9.3 in urban and + 6.6 in
rural areas to -0.2 in 2014, including + 0.6 in
urban areas and -0.9 in rural areas. Reducing
natural growth is accompanied by an aging
population. Currently, the aging rate is 16.2%,
including men - 15.9%, women - 16.4%, and
it exceeds the 12% indicated on the G. Bojio-
Gamier scale.
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Producer

Agri-food
product
quality

Consumer Manager

a. Maker of agri-food goods, otherwise

called - the manufacturer;
b. Consumer of manufactured goods, otherwise called
customer;
c. Managing both in the production system as well as in
the consumption of agri-food goods.
The total population in the Republic of Moldova is
decreasing from 4,361.6 thousand persons in 1990 to
2,998,235 persons, according to the Census data from
2014, due both to the decrease of natural growth and
emigration.

Fig. 3 Person and quality

Source: Certan Simion, Teoria Administrarii Afacerilor, CEP, Chisinau, 2012

Emigration has contributed most to reducing
human potential. The total population in our
country working or looking for work abroad
has increased from 138.3 thousand persons in
2000 to 311 thousand persons in 2010 or 2.25
times, then slightly varies to 319 thousand
persons in 2016.

The number of the population in the rural area
of our country working or looking for work
abroad increased from 82.1 thousand persons
(59.36% of the total number of those left) in
2000 to 220.5 thousand persons (70.9% of the
total number of those left) in 2010 or 2.69
times, and rises steadily to 224.9 thousand
people (70.5% of the total number of those
left) in 2016 or about 2 percent compared to
2010.

According to the Moldovan diaspora mapping

Organization for Migration (IOM) experts,
mission to Moldova, over 70 percent of
Moldovan emigrants are young people up to
40 years of age. The selected and processed
information shows that in 2000 the number of
those aged between 25 and 44 from the rural
area working or looking for work abroad
amounted to 38.7 thousand persons (47.1% of
the total number of those who left the rural
area) and rises to 130.7 thousand people
(68.1% of all those left out of rural areas) in
2016. The same ILO study claims that
emigrants are those with studies. It is clear
that the number of economically active
population remaining in the country decreases
from 1696 thousand in 1995 (Table 2) to 1266
thousand in 2015 or 27.13%.

study carried out by the International
Table 2. Distribution of the population on economic activity’s participation

1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Population, total 3,604 | 3,639 | 3,595 | 3,582 | 3,560 | 3,560 | 3,558 | 3,557 | 3,555
Of which: labor force 1,696 | 1,655 | 1,422 | 1,235 | 1,258 | 1,215 | 1,236 | 1,232 | 1,266
activity rate,% 47.1 | 454 (395 |347 [363 |34.1 |347 [346 |356
of which employed 1,673 | 1,515 | 1,319 | 1,143 | 1,173 | 1,147 | 1,173 | 1,184 | 1,203
occupancy rate, % 46.5 [ 412 |[36.6 |32.1 [33.0 |322 [329 [333 [338
of which occupied in agriculture 711 765 537 315 323 303 338 361 382
employment rate in agriculture,% 42.8 | 50.5 |40.7 |275 |275 |264 |288 |30.5 |32.0

Source: authors calculations based on www.statistica.md

The rate of activity decreased from 47.1% in
1995 to 35.6% in 2015 or 11.5 percentage
points. Obviously, the number of employed
fell from 1,673 thousand in 1995 to 1,203 in
2015 or by 28.1%. The employment rate is
reduced from 46.5% in 1995 to 33.8 in 2015
or by 12.7 percentage points. The number of
those employed in agriculture decreased from
711 thousand in 1995 to 382 thousand in 2015
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or 1.86 times. The employment rate in
agriculture has fallen from 42.8% in 1995 to
32.0% in 2015 or with 10.8 percentage points.
The most pronounced was the productive
population. If the number of 25-54 years
employed in the national economy in 2005
amounted to 977 thousand, then in 2015 there
were 883 thousand people or about 10% less.
The number of persons aged 25-54 employed
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in agriculture decreases from 348.1 thousand
persons in 2005 to 231.7 thousand persons in
2015. In 2005, the share of the population
aged 25-54 years in agriculture was 35.63%
and in 2015 - 26.25 percent.

The quality of agri-food products is
influenced by the consumer's behaviour,
which is largely dictated by its purchasing
power. Average monthly incomes available
per person in the Republic of Moldova
increased from 586.6 lei in 2005 to 2,060.2 lei
in 2016 or 3.62 times.

In rural areas, average incomes per person
increased from 1,054.7 lei in 2010 to 1,771.3

Table 3. Main indicators of populations’ purchasing power

lei in 2016. Thus, the main problem for the
consumer of the Republic of Moldova,
especially the rural one, is the quantity and
not the quality.

Currently, there are spectacular changes in the
ratio of employees, self-employed, unpaid
family workers and other categories of people
employed in agriculture. Thus, as shown in
Table 3, among those employed in agriculture,
the number of self-employed workers is high,
with 372.0 thousand (72.6% of the total) in
2005 and 258.6 thousand (72.4% of the total)
in 2015.

Unpaid famil
Total Employed Self-employed Iv)v orkers y Owners
2005 2015 2005 | 2015 | 2005 | 2015 | 2005 2015 2005 | 2015
Total, 000’ people 1,318.7 | 1,203.6 | 830.6 | 787.6 | 464.7 | 362.8 14.6 45.9 8.7 7.2
in rural areas 745.1 648.3 | 339.6 | 308.8 | 391.3 | 291.3 13.1 45.3 7.0 2.9
of which: agriculture 512.5 358.4 127.6 372.0 | 258.6 12.8 44.6 1.69 | 2.88

Source: authors calculations based on www.statistica.md and http://data.worldbank.org/indicator.

The number of employees in agriculture has
decreased from 127.6 in 2005 to 54.8
thousand persons in 2015 or 2.3 times.
Extending private ownership of land,
organizing peasant farms (farmers), increasing
the number of self-employed workers in
agriculture has led to a significant increase in
the number of decision-makers, managers.
Sure that requires high-quality, productive
managers.  Therefor  “Making  people
productive through education, - claims Peter
Drucker [8], - 1s "the first of the challenges of
our time".

The number of those with higher education
and special occupations in the national
economy is increasing from 418.1 thousand
persons (31.7% of the total) in 2005 to 443.0
thousand persons (38.7% of the total) in 2010
and 464.6 (38.6% total) in 2015 or 11.1%
more than in 2005. In agriculture, those with
high school, gymnasium and without studies
form 352.5 thousand (68.8% of the total
employed in agriculture, hunting and forestry)
in 2005 dominate categorically in 183.1
(61.9%) in 2010 and 229.0 (63.9%) in 2015.
Even if the number of those with higher
education and special environments occupied
in agriculture, the economy, hunting and

forestry increases from 31 thousand persons
(7.4% of all those with higher education) in
2005 to 31.1 thousand people (7.0%) - in
2010 and 42.1 thousand (9.1%) in 2015, it
remains far too insufficient.

It 1s well-known that material resources are

required to create values, especially
qualitative.

Material resources and quality of agrifood
products

Material resources are primarily represented
by fixed assets. Total fixed assets in
agriculture, hunting, and forestry increased
from 7,687 million lei to their original value
at the end of 1995 to 14,189 million in 2014
or only 1.84 times.

If fixed assets for agriculture, hunting and
forestry in 1995 accounted 35.0% of the total,
then in 2014 - only 6.5%, which is very
serious and basically reproduces in the current
state of the national agriculture. Vertiginous
increased fixed assets in manufacturing from
4,367 million lei in 1995 to 26,842 million lei
in 2014 or 6.14 times. However, their share
dropped from 19.9% in 2005 to 12.2% in
2014. If in 1995 the fixed assets in the
manufacturing industry accounted for 56.8%
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of those in agriculture, hunting and forestry,
then in 2014 they exceeded 1.89 times.

In Moldova, according to the 2011
agricultural census, only 16,064 agricultural
farms (Table 4) or 2.3% of the total, owns

Tractors of all types used 687,765 agricultural
holdings, which make 76% of the total
indicated in the census.

tractors. Only 990 farms have mini-tractors.

Table 4. Number of agricultural machinery and equipment, according to the 2011 census

machines and aggregates (MA) Farmers that Number Farrps owning MA Number of used MA
used MA In property total | <10 years old
Tractors, total 687,795 23,381 16,064 24,695 19,092
of which: - on wheels 672,795 21,377 15,342 22,303 16,972
- on the rails 36,982 2,004 1,537 2,392 2,102
Garden 6,379 965 990 1,090 449
Trucks 75,309 6,260 4,672 7,604 6,788
combines and harvesters 98,746 2,854 1,652 3,000 1,997
sowing and planting 581,455 8,915 5,139 8,431 5,436
Cultivators 579,752 12,154 7,934 12,045 8,198
plows for tractors 673,266 13,882 10,099 13,782 9,736
irrigation 3,388 712 475 773 266
milking 190 104 98 191 69
for treatment 24,425 2,445 1,556 2,627 1,374
other 53,048 8,497 3,613 9,382 6,214

Source: authors calculations based on www.statistica.md

Mini-tractors are used by 6,379 households.
The agricultural holdings owning tractors
owned 1.54 tractors. A farm with owner-
occupied tractors provided services to about
43 households, and those holding mini-
tractors - 6.44 farms.

Trucks were used by 75,309 agricultural
farms or 11.2% of households using tractors
of all types. Combines of all types and other
harvesters used 98,746 trucks were used by
75,309 agricultural farms or 11.2% of
households using tractors of all types.
Combines of all types and other harvesters
used 98,746 agricultural holdings, which
make up 14.7% of the number of tractors. The
catastrophe of few households (3,388 or 0.5%

Table 5. Fertilizer use in agricultural enterprises

of those wusing tractors) wuses irrigation
machinery and equipment.

Of the total of 24,695 tractors used, 77% or
19,092 units are 10 years old and over. The
same age of 10 years and over have 89.3% of
trucks, 66.6% of combine and harvesting
machines, 64.5% of seeders and planters,
68.1% of cultivators, and 70.6% of tractor
plows. The machines, equipment and
transmission systems being outdated have an
advanced degree of physical and moral wear.
Obviously, they cannot ensure the desirable
quality of agri-food products.

The quantity and quality of agri-food products
depend to a large extent on natural and / or
chemical fertilizers.

1995 | 2000 2005 2010 2011 | 2012 | 2013 | 2014 | 2015
Natural fertilizers, total, 000’ of tons |1,517.5| 22.2 38.7 15.1 292 | 200 | 41.5| 28.1 56.2
On average, 1 ha of seed, tons 1.2 0.03 0.04 0.02 0.04 | 0.03]| 0.05| 0.03 0.07
Chemical fertilizers, total, 000 tons 11.2 11.3 16.5 20.1 236 | 347|448 | 724 40.1
On average 1 ha of seed, kg 9 10 21 24 29 44 53 84 45.8

Source: authors calculations based on www.statistica.md
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The use of natural fertilizers has a clear
tendency to decrease from 1,517.5 thousand
tons in 1995 (Table 5) to 22.2 thousand tons
in 2000 or 68 times, then it varies from 15.1
thousand tons in 2010 to 56.2 thousand tons in
2015. Sure with 20 kg (2010) or even 1,200
kg (1995) of natural fertilizer per hectare of
seed, it is impossible to practice high-

performance agriculture and get quality
products.
Chemical fertilizers used in agricultural

enterprises increased from 11.2 thousand tons
in 2001 to 72.4 thousand tons of active
substance in 2015.

Report on each ha of seedlings, chemical
fertilizers increased from 9 kg / ha in 1995 to
84 kg / ha in 2014 or 9.3 times and reduced to
45.8 kg in 2015 or 1.83 or in relation to 2014.
But they also remain insufficient to guarantee
an acceptable and stable production.

CONCLUSIONS

In conclusion, we find that the resources that
ensure the quality of the agrifood products are
at least alarming. The natural question arises
"What to do?"

Improving the quality of agri-food products
and ensuring their competitiveness requires:
((1))Improving the natural potential that
requires consistent investment. Even if they
increased from 6,060 thousand lei in 2000 to
72,369 thousand lei (current prices) in 2014 or
11.9 times, investments for environmental
protection and rational use of natural
resources remain very modest. Moreover, it
leaves their structure desirable. If in 2000 the
investments for the protection and rational use
of land exceeded those for the protection and
rational use of water resources by 3.59 times,
then in 2014 the situation reversed and
accounted for 59.88%. Basically, investment
in air protection is lacking.

(i))To develop and apply economic
mechanisms and instruments that can
contribute to the natural increase of the
population, especially of the rural ones.
(ii1)Stop, or at least temper, the emigration of
our country's citizens, especially the youth, by

developing and implementing ways that
would equal or at least bring the incomes of
the rural population to the rural areas of the
countries in eastern EU.

(iv)Encourage [5] the growth of agri-food
products processed from cereals processed
from vegetables, fruits and grapes, especially
bottled wines, home wines and reduced agri-
food commodity trade.

(v)Enhance the application of technologies
and techniques that ensure the quality of agri-
food products. To this end, we consider it
imperative to at least double the investment in
agriculture.  Currently, investments in
agriculture, hunting economy and national
forestry, even if they have risen from 0.09
billion in current prices in 1995 to 1.93 billion
lei in 2016, forming 10.7% in 1995 and 10.2%
in 2016, are far too short.

(vi)Encourage the crediting of agricultural
producers by public authorities, especially for
planting orchards and vineyards, for
expanding irrigated areas, for purchasing the
means of production and for everything that
would contribute to the efficiency of this
sector.
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Abstract

Wishing to achieve economic integration in the European Union's internal market in 2013, the Republic of Moldova
authorities signed and launched the Association Agreement between the Republic of Moldova and the European
Union and the European Atomic Energy Community and their Member States. This objective is explicitly stated in
the "g" paragraph of Article 1, paragraph 2, which aims to "create favourable conditions for improving economic
and trade relations, the ultimate goal of which is the gradual integration of the Republic of Moldova into the EU
internal market ... including through the establishment of a comprehensive and comprehensive free trade areas ... in
accordance with the rights and obligations arising from the WTO Membership of the Parties and the transparent
application of these rights and obligations ... ". Of course, the export of agri-food products from the Republic
of Moldova to the markets of the 28-member states of the European Union differs. Undoubtedly, this
situation encouraged us to initiate this modest study on the impact of Moldovan partners on foreign trade
in agri-food products, hoping to suggest some proposals for selecting those that would contribute to

increasing efficiency and improving the competitiveness of the agricultural sector in the national

econoniy.

Key words: agriculture, market, foreign trade, creativity, efficiency

INTRODUCTION

Aspects regarding the study of the foreign
trade of agri-food products from the Republic
of Moldova were discussed in the public
space at various official meetings, exhibited in
various national and international
publications. However, scientific research on
this subject is very modest and obviously after
the initialling of the Association Agreement
between the Republic of Moldova on the one
hand and the European Union and the
European Atomic Energy Community and
their Member States on the other [1] remains
to be a current investigation.

MATERIALS AND METHODS

The materials used in the research include
publications in the field that helped us to
understand and explain the phenomena that
occur in the external trade of agro-food
products. The quantitative analysis of the

evolution of the exports of agro-food
products, the factors that influence it, gave us
relevant meanings and explanations in relation
to the impact of the Association Agreement
between the European Union and the
Republic of Moldova on the export of the
national agri-food products, which suggested
some proposals on export efficiency and on
increasing the competitiveness of national
agri-food products.

This study is a continuity of other researches
whose results are mentioned in various
publications. [3,4,5,6,7].

RESULTS AND DISCUSSIONS

Consumption and internal market for agri-
food products

For all countries, including Moldova,
agriculture has been, is and will remain the
support of human existence. Agricultural
production, in current prices, increased from
4,243 million lei in 1995 (Figure 1) to 30,362
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million lei in 2016 or 7.16 times. This growth,
for the most part, is due to prices. If in 1995-
2005 the global agricultural production in
current prices increased three times and in the
years 2005-2014 - 1.9 times, then in
comparable prices of 2000 - only by 10.8%
and in 2005 - by 4 percent.

Global agricultural production, in
current prices, million lei
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Fig. 1. Global agricultural production, in current prices,
million lei

Source: Authors based on selected information on http /
www.statistica.md, [2,9]

The most spectacular, from 2,687 million lei
in 1995 to 18,082 million lei in 2015 or 6.73
times, the vegetable production increased.
Vegetal products show the cereal crops, which
in 2015 accounted for 20.3%. Over 80% of
the area cultivated in the Republic of Moldova
is covered by low-value crops such as cereals,
oilseeds, sugar beet and fodder crops. Only
cereals (including wheat, corn and barley)
occupy more than half of the sown areas.
Fruits and vegetables occupy less than 20% of
the cultivated area. If in the 90s of the last
century the fruit was 17%, then in 2016
neither the fruit, nuts, berries nor grapes nor
fruits, fruit, nuts and grapes reached the share
of fruit in the 90s, forming only 13.5%, which
is by 6.8% than the share of cereal crops.

Note that the sum of the global agricultural
production in 2012-2013 has increased by
2.95% in 2010-2011 and that obtained in
2014-2015 increased by 24.5% compared to
the 2012-2013 period. Of course, this is due to
86

several  factors, but the significant
contribution lies in the Association
Agreement between the European Union and
the Republic of Moldova initially by our
country in November 2013, Article 68 of
which specifies, inter alia, "the promotion of
modernization and sustainable production
agricultural ... improving the competitiveness
of the agricultural sector and efficiency ...
promoting quality policies and their control
mechanisms, in particular ... geographical
indications and organic farming ... "

Agri-food products are primarily intended for
consumption within the country. Consumption
of bread and bread products by one person
decreased from 128.7 kg in 2006 (Figure 2) to
110.4 kg in 2010, then practically remained at
the same level, oscillating slightly from 109.9
kgin 2011 to 116.8 in 2016.

Food consumption,

kg/person/year
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Fig. 2 Food consumption, kg/inhabitant/year
Source: Authors based on selected information on http /
www.statistica.md, [2,9]

The consumption of meat and meat products
increased from 37.0 kg in 2006 to 47.1 kg in
2016 or 27.29 percent. The clear tendency to
increase consumption of milk and milk
products, sugar, and fish. The most
pronounced (1.93 times) in those years,
increased the consumption of vegetables and
pheasants, (1.76 times) - of fruits and berries.
However, this consumption does not cover the
calorie requirement.

Economic activity in any area of the national
economy, including in the agri-food sector,
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requires the exchange of the products
obtained with other goods as well as with the
necessary resources. This exchange takes
place through the market. Undoubtedly, food
is aimed at exchange, primarily on the
domestic market.

Table 1. Retail sales (million lei)

The total retail sales in the national
commercial units is continuously increasing,
rising from 1,692 million lei in 1995 (Table 1)
to 48,517 million lei in 2016 or 28.68 times.

1995 2000 2005 2010 2011 2012 2013 2014 2015 2016
Retail 1,692 3,394 11,031 | 25,097 | 32,133 | 33,707 | 39,368 | 45,972 | 42,444 | 48,517
sales —
total
including: 1,035 1,443 7,060 12,634 9,914 10,958 | 13,004 14,004 | 15,482 | 18,165
- food
% of total 61.2 42.5 64.0 50.3 30.9 32.5 33.0 30.5 36.5 374

Source: Authors based on selected information on http / www.statistica.md, [2, 9]

Retail sales of food in national commercial
establishments increased from 1,035 million
lei in 1995 to 18,165 million lei in 2016 or
17.55 times. If the share of retail sales in total
retail sales amounted to 61.2% in 1995, then
in 2016 to 37.4%.

The total retail sales in 2016 compared to
2013, the year of the signing and ratification
of the agreement, increased 1.23 times, and
the retail ones - 1.40 times. The share of food
sales in total sales increased from 33.0% in
2013 to 37.4% in 2016.

The internal market of the Republic of
Moldova is influenced by the number of
consumers who at the time of the 2014 census
amounted to 2,998,235 people and their
purchasing power.

Monthly average earnings per person
increased from 586.6 lei in 2005 (Figure 3) to
2,060.2 lei in 2016 or 3.62 times.
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Fig. 3 Main indicators of the populations’
purchasing power, lei

In rural areas, average incomes per person
increased from 1,054.7 lei in 2010 to 1,771.3
lei in 2016 or 1.68 times, practically identical
(1.61 times) to average per person.

The annual average of the subsistence
minimum has evolved from 766.1 lei in 2005
to 1,799.2 lei in 2016. The monthly average
income exceeded the monthly average of the
subsistence minimum only in 2013, reaching
20.1% to 114.5%, but in rural areas even in
2016 accounted for 99.4 percent. In other
words, the income of rural people does not
cover the subsistence level, and retail sales in
commercial establishments, especially in rural
areas, have increased due to remittances,
which have created a higher demand for agri-
food.

Evidently, the production of agri-food goods
in the Republic of Moldova exceeds their
consumption by the population of the country
and the needs of the internal market. So it is
necessary to market agri-food products on
foreign markets, based on national interest [7].
Export of agri-food products

Exports of agri-food products shrank from $
584.7 million in 1996 (Table 2) to $ 291
million in 2000 or 2 times, then rises to $
1,056.4 million in 2014 or 3.63 times, and
slightly decreases to 945.6 in 2016 or 10.5
percent.

The share of agro-food products exported in
total exports in 1996 was 73.55%. and in 2016
- 46.25 percent.

This situation is largely due to the tensioned
relationship on the foreign market generated
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Table 2. External trade of agri-food products, million $

1996* | 2000 2005 | 2010 | 2011 2012 2013 | 2014 2015 | 2016
tft’;lfort’ 7950 | 4715 | 1.0909| 1541.5| 22168 | 2.161.9| 24283 |2.339.5 | 19668 | 20446
Of which
food 5847 | 291.0 | 5829 | 7322 | 917.1 | 878.9 | 1,0155]| 1,056.4 | 9145 | 9456
products
t;::f"m’ 10723 | 7764 | 22923 | 38553 | 5.1913| 5212.9| 54924 | 5317.0 | 3.086.8 | #0204
Of which
food 1429 | 1096 | 2796 | 5914 | 687.8 | 7433 | 783.8 | 7193 | 5866 | 608.0
roducts
tf;gﬁ;‘al +441.8 | +181.4 | +303.3 | +140.8 | +2293 | +135.6 | +231.7 | +337.1 | +327.9 | +337.6

Note: information on foreign trade is missing until 1996

Source: Author's calculations based on the information on www.statistica.md, [2,9]

by the endless embargoes of the Russian
Federation for agri-food products in our
country.

Imports of agri-food products increased from
$ 142.9 million in 1996 to $ 783.8 million in
2013, then fell to $ 608 million in 2016. The
share of imported food products in total
imports slowly increased from 13.33% in
1996 to 14.27% in 2013 and to 15.12 percent
in 2016.

The trade balance of agrifood products
fluctuates between +135.6 million dollars in
2012 and +441.8 million dollars in 1996,
reaching $ 337.6 million in 2016.

For any country, including the Republic of
Moldova, it is extremely important to
orientate the export of agri-food products to

countries that guarantee favourable customs
tariffs and the highest incomes obtained from
marketed agri-food products. Article 143 of
the Association Agreement between the
European Union and the Republic of Moldova
specifies "The Parties shall progressively
establish a free trade area ...”. Moreover, the
first paragraph shows that "each party reduces
or eliminates customs duties on goods
originating in the other ...".

Exports of live animals and their products
range from $ 17.2 million in 2005 (Table 3) to
$ 59.7 million in 2014. In 2005, exports of
live animals and their products accounted for
2.95% of total agri-food exports, 5.65% in
2014 and 2015 - 4.1 percent.

Table 3. Trade of live animals and their products (million $)

2005 | 2010 2011 2012 2013 2014 2015 2016

Export total, of which: 17.2 27.0 38.0 37.8 37.2 59.7 37.5 -
-CIS countries 34 14.0 27.9 26.9 25.0 433 12.5 18.3

- UE-28 5.8 0.2 0.8 1.8 2.9 9.3 8.7 8.4
Of which export of meat 1.9 10.23 21.55 21.55 18.77 35.30 8.89 -
-CIS countries 1.81 9.70 21.51 21.55 17.29 34.98 5.88 7.55
- UE-28 0.09 - 0.002 0.004 - 0.001 - 0.01
Import total, of which: 57.2 94.7 107.8 130.3 146.8 158.8 99.9 -
- CIS countries 9.6 21.7 34.6 39.1 45.7 55.0 26.4 24.7
- UE-28 16.1 35.7 35.2 47.7 56.2 65.5 50.5 57.6
Of which import of meat 32.15 | 27.56 30.83 41.77 45.57 54.25 26.15 -
- CIS countries 0.08 3.26 10.35 13.63 18.04 33.25 9.87 7.87
- UE-28 7.42 11.45 12.41 17.68 15.08 13.76 13.58 14.24
Source: Authors calculations based on http:// ec.europa.eu/ and www.statistica.md, [2,8.9]
If in 2005 dominated the export of live  animals and their products has steadily

animals and their products to the EU-28
countries, then in the other years indicated in
the table - to the CIS countries. import of live
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in 2015 or about 37 percent. In 2005 the
import of live animals and their products
exceeded their export by 3.33 times, and in
2015 - by 2.66 times. Except for the years
2013 and 2014, the import of live animals and
their products from the EU Member States -
28 dominated. In 2005 the import of live
animals and their products from the EU - 28
Member States dominated the CIS countries
from 1.68 times in 2005 to 2.33 times in 2016.

Total exports of plant kingdoms grow from $
131.8 million in 2005 (Table 4) to $ 549.7
million in 2014, then decreases. If the export
of vegetable products to the CIS countries
decreased from $ 158.7 million in 2013 to $
68.1 million in 2016 or 2.33 times, then in EU
member countries it increased from $ 198.2
million to $ 343.2 million or 1.73 times.

Table 4. Vegetable products trade, (million $)
2005 2010 2011 2012 2013 2014 2015 2016
i’:ﬁfn’ 131.8 340.7 471.0 360.5 507.0 549.7 501.7 .
Of which:
-CIS 43.1 136.9 189.8 149.9 158.7 138.40 102.5 68.1
countries
- UE-28 65.5 127.9 219.9 141.1 198.2 247.6 309.4 3432
Of which:
a. fruits & 60.9 167.6 187.0 202.3 203.0 194.0 194.7 -
nuts
-CIS
. 23.1 104.7 112.5 98.6 104.0 73.9 79.1 52.4
countries
- UE-28 33.5 49.2 58.9 73.2 86.8 101.3 96.4 85.0
b. cereales 432 71.0 72.0 36.5 120.8 181.2 113.9 -
-CIS . 12.6 6.9 114 7.2 8.8 20.8 9.5 73
countries
- UE-28 15.8 39.0 47.5 14.5 38.5 70.9 69.1 101.7
c. oleaginoug
seeds and 21.5 90.4 181.5 99.9 166.6 154.2 178.2 -
fruits
-CIS
. 4.9 16.3 419 25.8 32.4 29.7 5.9 3.7
countries
- UE-28 13.1 37.6 107.7 50.2 71.6 71.6 139.9 152.2
{;‘g’l"”’ 65.0 168.9 199.1 204.6 203.5 195.4 194.2 .
Of which:
-CIS 12.0 345 48.7 474 46.3 352 41.5 44.6
countries
- UE-28 31.0 72.3 69.9 86.3 83.2 90.3 61.5 72.4
OFf which: a. |5 7 58.0 68.4 68.7 67.0 65.5 74.6 -
fruits & nuts
~CIS . 1.32 1.63 2.97 1.18 3.83 4.38 6.21 2.71
countries
- UE-28 9.77 33.13 28.89 32.64 2595 28.75 13.92 16.85
b. cereals 3.59 9.71 10.09 12.57 12.68 15.63 14.05 -
-CIS . 043 242 4.68 5.16 4.15 1.52 091 2.38
countries
- UE-28 0.43 2.34 2.88 5.97 6.47 10.18 8.90 10.55
c. oleaginoug
seeds ang 8.78 26.60 19.96 22.92 26.16 27.72 30.63 -
fruits
-CIS
. 0.92 2.68 0.97 1.34 1.55 2.01 5.10 4.80
countries
- UE-28 4.76 10.46 11.92 13.37 1541 17.23 12.24 21.02

Source: Authors calculations based on http:// ec.europa.eu/ and www.statistica.md, [2,8.9]

The total imports of plant kingdom products
grow from $ 65.0 million in 2005 to $ 204.6

million in 2012, then slowly but steadily

declining.
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Exports of vegetable products exceeded their
import twice in 2005 and 2.58 times in 2015.
It dominated the import of vegetable products
from the EU Member States. in relation to the
CST countries.

Exports of vegetable products also show
edible fruits and nuts even if their share in
total decreases from 49.7% in 2005 to 38.8%
in 2015. By 2013 the export of edible fruits
and nuts to the CIS countries dominated, then
the situation was reversed. The largest export
gap between EU Member States and CIS
countries recorded oilseeds and fruits, which
in 2005 recorded the ratio of 2.17 to 1 and in
2016 -41.14 to 1.

Table 5. Fats and oils trade, (million $)

Extremely few vegetables are exported, with
only 4.8 thousand 2005 and $ 9.2 thousand in
2015.

Exports of fats and oils to CIS countries
decreased from $ 27.4 million in 2005 (Table
5) to $ 0.5 million in 2016 or about 55 times.
Exports of fats and oils to EU-28 countries
increased from 9.7 millions in 2005 to $ 86.4
million in 2012, then fluctuating, with a
tendency to decrease to $ 36.8 million in
2016.

Fats and oils are products that can be
successfully exported to the EU market.

2005 2010 2011 2012 2013 2014 2015 2016
Export total 37.8 47.6 77.5 89.7 44.0 77.5 72.0 -
Of which: -CIS countries 27.4 11.8 3.1 0.5 0.3 0.4 0.4 0.5
- UE-28 9.7 34.2 72.4 86.4 43.5 72.5 68.1 36.8
Import total 9.89 19.29 25.06 28.38 30.02 25.58 20.29 -
Of which: -CIS countries 3.10 12.89 16.16 19.12 17.46 16.38 11.66 16.52
- UE-28 3.96 3.24 4.03 3.89 4.44 4.36 4.42 5.39
Source: Authors calculations based on http:// ec.europa.eu/ and www.statistica.md, [2,8.9]
Table 6. Food, alcohol and non-alcoholic beverages, millions of dollars
2005 2010 2011 2012 2013 2014 2015 2016
Export, total 395.9 316.9 330.6 390.9 427.3 378.4 303.3 -
Of which: -CIS countries 348.4 231.8 208.6 2293 212.6 185.9 123.5 87.0
- UE-28 39.7 55.6 89.3 1104 135.0 111.9 102.1 149.5
Of which: a. sugar and sugar products 7.5 29.1 14.6 35.0 30.5 55.8 38.5 -
-CIS countries 1.7 253 3.3 5.1 2.8 42.0 314 0.73
- UE-28 5.8 3.2 10.9 29.5 26.9 13.1 6.5 42.5
b. cereals based products 2.8 7.3 11.5 13.4 17.6 17.2 13.4 -
-CIS countries 1.1 0.4 0.9 0.7 1.3 1.6 0.7 3.2
- UE-28 1.4 5.7 9.2 11.2 14.3 13.8 11.1 11.3
c. fruits and veges products 46.5 52.3 68.8 60.4 76.1 59.7 49.9 -
-CIS countries 29.5 339 35.1 27.7 24.5 19.2 13.0 124
- UE-28 15.8 17.6 33.1 314 50.2 375 352 279
d. non and alcool beverages 314.5 178.2 181.3 215.0 252.3 193.7 160.0 -
-CIS countries 302.1 144.9 140.0 161.5 164.7 108.2 75.2 67.2
- UE-28 10.7 22.0 25.6 25.3 334 35.7 40.7 53.3
Import, total 147.5 308.6 355.8 380.1 403.5 339.6 272.3 -
inclusiv din: - tarile CSI 81.9 181.2 208.7 209.3 230,2 177.2 143.4 161.69
- tarile UE-28 54.63 93.95 102.86 120.85 123.94 110.56 95.60 114.51
Of which: a. sugar and sugar products 6.8 12.5 23.0 30.8 37,7 17.5 13.1 -
- CIS countries 2.66 6.36 15.30 20.18 31.84 7.23 5.16 15.22
- UE-28 3.57 4.83 4.97 8.23 3.59 5.18 6.06 10.26
b. cereals based products 12.21 33.96 41.56 43.06 48.04 44.80 33.12 -
-CIS countries 9.17 22.56 25.24 27.10 30.18 27.24 20.65 21.12
- UE-28 2.85 9.12 11.81 11.39 13.13 12.81 9.91 9.64
c. fruits and veges products 13.60 22.72 25.12 24.43 26.26 21.79 16.82 -
-CIS countries 5.61 8.46 8.84 8.86 9.68 6.94 4.62 4.82
- UE-28 4.94 9.03 10.76 10.73 11.35 10.60 8.67 9.37
d. non and alcool beverages 34.02 44.95 50.29 68.28 76.07 57.80 40.01 -
-CIS countries 10.91 2491 26.20 29.90 29.23 25.15 16.59 21.48
- UE-28 22.71 16.65 20.38 32.81 39.32 25.73 18.02 23.22

Source: Authors calculations based on http:// ec.europa.cu/ and www.statistica.md, [2,8,9]
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In the export of agrifood products with 395.9
million dollars (67.92% of the total) in 2005
(Table 6), 427.3 million dollars (42.08% of
the total) in 2013 and 303.3 million dollars
(15.53% of total) in 2015 dominated food, and
without alcohol.

The export of food, alcoholic and non -
alcoholic beverages to CIS countries has a
clear tendency to reduce from $ 384.4 million
in 2005 to $ 87.0 million in 2016 or 4.42
times.

Exports of these products to the domestic
market of EU Member States increased from
$ 39.7 million in 2005 to $ 149.5 million in
2016 or by 3.77 times.

Even if the value of non-alcoholic alcoholic
beverages and vinegar declined from § 314.5
million in 2005 to $ 160 million in 2016, they
remain the most exported products in our
country. A significant reduction in the export
of alcoholic beverages to CIS countries from
$ 302.1 million in 2005 to $ 67.2 million in
2016 or 4.5 times.

Only after 2013, the year of signing the
Association Agreement, so far the export of
alcoholic beverages has decreased by 2.45
times due to the embargo imposed by the
Russian Federation on the original agro-food
products in our country.

But these restrictions have encouraged the
export of alcoholic beverages to the European
Union's internal market, which rose from $
10.7 million in 2005 to $ 53.3 million in 2016
or five times.

CONCLUSIONS

(1)The development of the agri-food sector of

the national Moldovan economy is dependent
both on the domestic market and on the
foreign market for the original agri-food
products in our country.

(i1)The export of agri-food products in the
Republic of Moldova dominates low-value
products and unprocessed raw materials while
in the import of agri-food products dominate
the processed ones.

(ii1)The situation in the agriculture of our
country was considerably influenced by the
Association Agreement between the Republic
of Moldova and the European Union and the
European Atomic Energy Community and
their Member States [1] which was signed and
launched in 2013.

(iv)Under Article 364 (1), the parties to the
agreement "recognize the right of each party
to define its own sustainable development
policies and priorities, to establish its own
levels of national protection ... to adopt or
amend ... its own legislation and its own
relevant policies”. Obviously, the natural
question "What needs to be changed in the
economy of the agri-food sector of the
Republic of Moldova in order to ensure its
sustainable development and meets the
requirements of the Common Market of the
European Union?"

What we recommend:

-To encourage economic association and / or
cooperation of agricultural holdings to ensure
more efficient use of means of production,
technological, economic, legal, etc., business
plans, market study, acquisition and
processing of agricultural raw materials and
supplying farmers with the necessary
production factors and others.

-To improve the competitiveness of the
national agri-food sector by adjusting the
multi-annual sowing and planting structure to
the requirements of the internal market of the
European Union. In other words, we consider
it appropriate to increase the share of
vegetable and leguminous crops, and to
extend the vineyards and orchards by planting
the varieties requested on the market.

Table 7. Investments in fixed capital by types of economic activities (billions lei)

1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

Investments in fix assets 0.84 1.76 7.80 13.80 | 1645 | 17.15 | 19.13 | 21.2 21.1 19.7
Of which:- agriculture, 0.09 0.06 0.46 1.05 1.82 1.66 1.85 2.33 1.80 1.93
Processing industry 0.16 0.26 1.14 1.43 2.11 2.31 2.87 2.34 2.53 2.50

- comerce 0.04 0.16 0.79 1.52 1.99 2.12 2.22 2.51 2.86 2.37

Source: Authors calculations based on www.statistica.md, [2,9]
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To this end, it is imperative at least to double
the investments in agriculture.

At present, investments in agriculture, hunting
economy and national forestry remain far too
high even though they have risen from 0.09
billion in current prices in 1995 (Table 7) to
1.93 billion lei in 2016, 10.7% in 1995 and
10.2% in 2016 of total investments in national
capital.

-To increase the share of exports of agri-food
products prepared from cereals processed
from vegetables, fruits and grapes, especially
bottled wines, wines of origin and the
reduction of trade with agri-food raw material.
-To support farmers by taking surplus
products from agricultural holdings at prices
covering costs, storing and / or processing
them and selling them in a situation where
demand on the market increases.

-To abandon the ex anti / before the
production / / and to practice the intervention
of the public authorities after the production
has been sold, stimulating the farmers to
produce the ones requested on the market, in
specifically, the external one.

-To encourage the crediting of agricultural
producers by public authorities, especially for
planting orchards and vineyards, for
expanding irrigated areas, for purchasing the
means of production and for all that would
contribute to the efficiency of this sector.

-To stimulate the export of agro-food products
by increasing the exchange rate by 5-10% in
relation to the one set by the National Bank
and reducing the import taxes on new
technologies, which would help the farmers in
our country to become more competitive.

-To adjust the training and education system
of those who practice agriculture by providing
them with innovating, performance and
competence qualities to make decisions that
are appropriate to the requirements specified
in the Association Agreement.
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Abstract

The article presents the main agro-food marketing strategies (product, price, placement, promotion) based on two
researches (qualitative among producers and key decision makers, and quantitative among urban consumers) in
South Muntenia Region. The main objective of the research was to determine the extent to which the small
traditional producers have the willingness to group together in an associative form. The research shows that
traditional manufacturers encounter barriers to the valorisation-marketing of products to end-users. At the same
time, urban propensity to traditional products has been reported. Based on the conclusions drawn from the
qualitative research, a model has been developed that includes the main dimensions of sustainable development
(economic, ecological, social and cultural dimension). Qualitative research has led to the hypotheses for
quantitative research, which was based on a questionnaire consisting of dichotomic and multichatal questions.
Following the research, a set of strategies were proposed to support traditional producers. Research has been
limited to the South-Muntenia area, with research being extended at national level in the future.

Key words: marketing strategies, capitalization, traditional products, marketing research

INTRODUCTION article ends with the presentation of the
conclusions and limits of the research.

The article addresses an important problem of

small traditional producers, that of selling
products. In order to present a better image of
this reality, we conducted two researches, a
qualitative one and a second quantitative. The
researches were carried out in the South-
Muntenia area and had a series of well-
defined objectives, which were confirmed by
the researches. The article starts with some
conceptual  delimitations of traditional
products, and then a SWOT analysis of the
agro-food sector in Romania is carried out.
The research methodology, qualitative
research,  objectives and  conclusions,
quantitative research with purpose, objectives,
assumptions, results and conclusions will be
presented. After research and identification of
the problems faced by small producers, some
marketing strategies will be presented in
agriculture, both in support of small producers
and in support of urban consumers. The

MATERIALS AND METHODS

The purpose of the research is to develop a
model to support small individual producers
or producers who normally have major
difficulties in realizing production. For this
we had to carry out two qualitative research to
better identify the problems faced by small
producers, and to provide us with the bases of
the second, quantitative research.

RESULTS AND DISCUSSIONS

The traditional product: A theoretical

point of view

From a theoretical and legislative point of

view, the traditional product is a "food

product made in the national territory and for

which local raw materials are used, which

does not have food additives, with a
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traditional recipe, a way of production and / or
processing and a traditional technological
process and distinguishable from other similar
products belonging to the same category.

For a product to be considered as traditional
in the sense of the law, it is, besides being
natural, produced in peasant households, the
National Register of Traditional Products
(RNPT) of the Ministry of Agriculture and
Rural Development must be registered.

Fig. 1.The logo of traditional product in Romania

SWOT analysis of the agri-food sector in
Romania

Agri-food sector has a lot of strenghts, like:
-Romania holds 6% of the eu-27 Agricultural
Surface Used, which is a very important
potential;

STRENGTHS
* Romania holds 6% of the eu-27 Agricultural Surface
Used, which is a very important potential;

* Agricultural Surface Used per inhabitant is 0.411 ha,
occupying the 6th place in the eu-27, while the european
average is only 0.234 ha / inhabitant;

* the existence of an irrigation infrastructure, a factor
favoring productivity growth.

-Agricultural Surface Used per inhabitant is
0.411 ha, occupying the 6th place in the eu-
27, while the european average is only 0.234
ha / inhabitant;

-the existence of an irrigation infrastructure, a
factor favoring productivity growth.

The main weaknesses of agri-food sector are:
-Poor equipment from a technical point of
vView;

-lack of investment;

-the small percentage of organic surface area
reported to Agricultural Surface Used;

-Low productivity;

-The need to register in the National Registry
of Traditional Products (RNPT), many
individual producers being unable to do so.
Agri-food sector has also a lot of
opportunities, like:

-a large number of unused agricultural areas;
-increased export demand for bio-Romanian
products;

-pooling of agricultural land would increase
the competitiveness of the sector;

-setting up non-bank institutions for
microfinance;

-Increased foreign investment.

WEAKNESSES

Poor equipment from a technical point of view;
« lack of investment;

» the small percentage of organic surface area reported to

Agricultural Surface Used;
* Low productivity.

* The need to register in the National Registry of Traditional
Products (RNPT), many individual producers being unable to

do so.

SWOT ANALYSES OF
THE AGRI-FOOD

OPORTUNITIES
a large number of unused agricultural areas;

* increased export demand for bio-Romanian products;
* pooling of agricultural land would increase the
competitiveness of the sector;

* setting up non-bank institutions for microfinance;

* Increased foreign investment.

THREATS

Poor absorption of European funds
increased competition especially foreign
competitiveness of foreign competitors

calamities, climate change, rising energy prices, higher fuel

prices
aging of rural population, wage costs increase

inadequate qualification of consultants and lack of systematic

accreditation

Fig. 2. SWOT Analyses Of The Agri-Food Sector In Romania
Source: Own design.

The main threats of the sector are:
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-increased competition especially foreign;
-competitiveness of foreign competitors;
-calamities, climate change, rising energy
prices, higher fuel prices;
-aging of rural population,
increase;

-inadequate qualification of consultants and
lack of systematic accreditation.

Qualitative research

Research Methodology:

The purpose of qualitative research is to
identify the main problems faced by small
traditional ~ product = manufacturers in
capitalizing on their products.

The objectives of the qualitative research are:
Ql.Critical analysis of the existing legal
framework.

Q2.Determining the availability of small
producers to join a producer association.
Q3.1dentifying the mayors' motivation to
support such an initiative.

Q4. Identifying ways to shorten the logistics
chain.

QS.Create a procurement and distribution
model  that will  support  subsistence
households.

Q6. Creating traditional shops in the county
seat.

Q7.Creating an online platform
(ecoboutique.ro).

The information was collected from
02.12.2017 to 10.01.2018 in the South
Muntenia area. The individual interview was
the main method used.

The sample consisted of 7 mayors and 9
traditional rural producers.

Interviews took place at the headquarters and
at the manufacturers' home.

Analysis and interpretation of the data
obtained

The critical analysis of the existing legal
framework is the first objective that has been
reached in the interview. Production and
mayors were very angry at the fact that the
state is supporting the big producers to the
detriment of the small ones.

The second objective, Determining the
availability of small producers to join a
producer association has highlighted that the
manufacturers do not understand the
associative form and the benefits of the

wage costs

association. Producers have the impression
that if they associate themselves to come back
to a form of communism, they think the
association can strip them of the earth.
Objective 3, Identifying mayors' motivation to
support such an initiative has shown the
motivation of mayors who would not support
such an initiative in compassion for the
citizens, but for strictly electoral reasons and
to build a good image in the community, help
them in winning the next election. Support
often ceases when asked to provide certain
logistical facilities, namely transport and the
location of the collection centers.

The help of mayors consists of consulting and
supporting the obtaining of necessary permits
and approvals.

Identifying ways to shorten the logistics chain
is the fourth objective for qualitative research.
Those interviewed said it would be a great
help because they would relieve them of the
roads they spend almost daily in the city
where they spend the whole day selling their
products.

At the same time, those involved in the
research were delighted that they would not
have to make an effort to pay the cost of
transport to go with the products in cities.

It was furthermore clear that he would agree
to sell his products in any payment condition,
on the spot, weekly or even monthly, if the
mayor guarantees them that the products will
be paid.

Goal 5, Creating a procurement and
distribution model to support subsistence
households has been met. The pattern found is
to create local purchasing centers and
traditional shops, both physical and online,
where purchased products are made available
to urban consumers.

Here two types of organization were
investigated, the first being the association of
small producers, who alone manage the whole
business flow, the second being the
involvement of a third party to handle the
whole process.

In choosing the two ways, the winner was the
latter because the small producers are
reluctant to join, as we have seen in the
second goal.
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Those involved in the research have found it
useful to create traditional shops in the
county's capital cities, this being the sixth
objective of our qualitative research. The
objective has been met and we have learned
that all the manufacturers and mayors
involved have appreciated that more
traditional shops could be set up because each
producer has a number of loyal customers,
many of whom are disappointed that
sometimes they can not find suppliers at
known places, being driven by law
enforcement. At the same time, the existence
of shops would also ensure an adequate level
of hygiene.

The last goal, Creating an online platform
(ecoboutique.ro), has been fulfilled, even if
the interviewed agree that this new type of
modern trade has a number of advantages, the
most important being the time saving.
Conclusions

Following qualitative research, we found out
that small producers are disappointed with the
existing legal framework. They believe that
the state is not doing anything concrete to
support them.

In doing so, they do not see association as a
form of salvation, associating the association
with the communist period.

It was found that those who could help them a
little, or the mayors of their communes, would
only be involved with the motivation to gain
electoral or image capital. The most involved
in the research consider the collection centers
a viable solution.

At the same time, producers believe that
developing a network of traditional shops
would solve some of the problems.
Quantitative research

Research Methodology:

The purpose of the research is to identify
consumers' perception of the consumption and
acquisition of traditional indigenous products.
Research objectives. The main objectives of
this research that derive from its purpose are
as follows:

Ql.Identifying Romanian consumers'
preferences regarding traditional products
versus industrial products.

Q2.Identifying why consumers buy traditional
indigenous products.
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Q3. Identify the stores where traditional
products are purchased.
Q4.Identifying the frequency
traditional products

QS5.1dentify the extent to which price is a
decisive factor in the decision to buy domestic
products.

Q6. Identifying the most bought traditional
products.

The hypotheses of the research are formulated
in the form of an anticipation of the answers
regarding the investigated issues.

HI1. Over 70% of consumers prefer traditional
products to the detriment of industrial ones.
H2. Over 50% of consumers prefer traditional
products due to their better taste.

H3. Over 50% of consumers purchase
traditional products from agri-food markets.
H4. More than 50% of respondents buy
traditional products weekly.

H5. More than 50% of respondents consider
price to be a decisive factor in the purchase
decision

H6. The most traditional products are fruit
and vegetables, followed by dairy, cheese and
meat products.

The data were collected between December 2
and 20, 2017, on a sample of 147 respondents,
77 women and 70 men from the South
Muntenia area, using a questionnaire. The
questionnaire was composed of closed, open,
dichotomous, trihothotic and multithomous
questions and covered all  existing
possibilities.

Analysis and interpretation of the data
obtained

The first objective of this research is to
identify Romanian consumers' preferences
regarding  traditional  products  versus
industrial products and was reached by
answering the question: Do you prefer
traditional products to the detriment of the
industrial ones? Of the 147 respondents, 118
consumers (80%) responded that they
preferred traditional products at the expense
of industrial ones. This confirms the
hypothesis that more than 70% of consumers
prefer traditional products to the detriment of
industrial ones.

of buying
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To the question What are the reasons why you
buy traditional products? the answers can be
seen in Figure 3.

2.04% B health
27.89% 28.57%
‘ - taste
41.50% support for peasant

farms

N athers

Fig. 3. Reasons why you buy traditional products
Source: Own results.

The above figure shows that taste is the main
factor in the decision to purchase traditional
products by 41.50%. Thus hypothesis 2 is
partially confirmed, because although most
consumers purchase traditional products for
taste, the percentage is not as high as it was
estimated.

Objective 3 The identification of the shops
where the traditional products are purchased
was reached through respondents' answers to
the question “How do you get used to buying
traditional products?”. The answers can be
seen in Figure 4.

It can be noticed that the agro-food markets
are preferred by the respondents in the
proportion of 53% and the traditional stores in
the proportion of 31, 82%. This confirms the
hypothesis that more than 50% of consumers
buy traditional products from agri-food
markets.

M traditional store

il
T

B1.82%
B online store

agri markets

H others

Fig. 4. Places where food is purchased
Source: Own design.

These results show that respondents have
more confidence in agri-food products by
associating them with traditional products,
which in some cases is not true.

In terms of purchasing frequency, the results
in Figure 5 show that most respondents buy
traditional products weekly, while only 12
respondents purchase these types of products
per month.

30 B seriesl

Senasl

dally -3 weekly  2-3tmes/a  monathly
timesf'week month

Fig. 5.Frequency of buying traditional products
Source: Own design.

Another objective of the research is to identify
the extent to which price is a decisive factor in
the decision to buy domestic products. In
response to the respondents' answers, the price
of the products is high. Although the
consumption of these products is most often
once a week (35, 37%), the respondents want
to buy traditional products several times a
week, but not - and can afford because of their
high price. At the same time, respondents are
aware that the price of these products should
be higher than conventional ones because they
are more tasty, healthier and contain no food
additives. This confirms hypotheses 4 and 5.
The ultimate goal of research is to identify the
most purchased traditional products. As a
result of the respondents' responses, it was
found that the most traditional products
purchased were fruit and vegetables, followed
by cheese and dairy products.

Conclusions

The results of this research have highlighted
that respondents prefer to purchase traditional
products at the expense of industrial ones. The
most traditional products purchased are fruits
and vegetables, followed by cheese and meat
products. They are purchased because they are
tasty, healthy and look good. The price is the
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main impediment to the purchase of
traditional products. If their price were lower,
consumers would be allowed to buy
traditional products several times a week.
Marketing strategies in agriculture
Intensive agriculture does not lack resources.
Moreover, it has become a very profitable
business.

Subsistence agriculture, however, is in a great
stalemate. This deadlock is primarily caused
by the lack of initiatives, both among
producers and authorities.

In all debates, concerns are about large
producers, what subsidies to receive, how to
be supported, that is, the small producer must
live to the limit of subsistence.

However, whether we want it or not, a natural
question comes to mind, is it right?

No, it is not fair either from a social point of
view, from an economic point of view or from
an ecological point of view.

Organically speaking, small producers are
those who usually do not use chemical
fertilizers, first because they do not allow
them, and secondly because they do not
practice a way to produce intensive.

In spite of this, the state, through its policies,
stimulates the big producers, who have an
intensive production system without a policy
of environmental protection.

It would be right for the polluter to be charged
and not to receive the same subsidy as the one
that does not pollute, while not being
competitive on the market.

Fig. 6. Schematic representation of sustainable
development: at the confluence of the three pillars
Source: S. Bonetti 2009, in D. Goldbach, 2012, p.58.

Model to support small manufacturers

98

Under these circumstances, we propose a
model to support small producers, a model
that will put into practice will solve most of
the problems of small producers.

In our model, small producers will deliver the
products to a collection centre, with the
products being paid on time or on time,
depending on the choice of each
manufacturer.

PHYULCAL STORE

TRADITIONAL STORE

DIMLINE STORE

1
I 1

COLLECTION CouETan COLLECTION
CENTERS CENTER % CENTER ¥

—t—

¥ T a

SMALL/ INDIVIDUAL
PRODUCERS

Fig. 7. Model to support small manufacturers
Source: Own design

From the collection centre, the products will
be delivered directly to the physical store /
stores in the urban agglomerations where they
will be redeemed.

Product capitalization will be done through
both "traditional trade" and an online store.
Advantages for manufacturers:

-Reliability of recovery;

-greater profit, not having to pay for
transportation or rental of a stall;

-Time savings due to the fact that they are no
longer travelling to tens of kilometers away,
nor are they staying with the products for sale;
-efficiency.

Benefits for consumers:

-safety. The products will be marked with the
date of production and the name or the
manufacturer's name. At the same time, they
will be checked in the collection centres.
-convenience. The products can be ordered on
an on-line platform, to be received at home or
picked up directly from the physical store.

In the realization of the model it must be
taken into account that the third part, which
makes possible the realization of the logistic
chain, can be a cooperative / agricultural
association or a trading company, and by
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quantitative research we will find out which
variant is viable.

The limits of research

The first limit of research is given by the scale
of the research, which was done only on a
certain area and on a small but representative
sample.

In the future, this research will need to be
developed at national level, knowing that the
problems faced by small producers differ
from one geographic area to another.

The conditions for qualitative research were
not the best, intending in the future to
generate superior interview and observation
conditions.

CONCLUSIONS

In conclusion, based on the two researches
initiated and carried out in the South-
Muntenia area, small traditional producers
have many problems in the distribution. The
state does not support him enough, they are
divided into subsistence peasant households
and do not want to associate. Mayors in their
communes may only engage in electoral use.
Under these circumstances, the creation of a
logistical supply and distribution logistics is
vital.

Research has found that small producers
would agree to renounce the old model to sell
their products and sell them to collection
centers and urban consumers would be willing
to buy traditional products from traditional
stores, physically and online.

This model would come in both the producers
'and consumers' support, being an ecological,
equitable social model and, last but not least,
economically viable.
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Abstract

In the present paper, the authors propose the elaboration and application of a theoretical model to assess the
degree of socio-economic development of the Romanian rural space in view of giving a counties’ hierarchy and
setting some temporal tendencies having as a reference year- the year 2007, that of the European Union accessing .
In order to accomplish these goals the specialty literature regarding the theoretical model was reviewed and a set of
relevant and available indicators in the national database (NSI) was proposed, on basis of which a composite

indicator was calculated.

Key words: theoretical analysis model, durable development region, composite indicator

INTRODUCTION

The EU rural development policy, for the
period 2014-2020, is oriented by the Europe
2020 Strategy and the Common Agricultural
Policy, following the achievement of three
strategic goals on long term: agriculture
competitiveness’ stimulation; the guarantee
for a durable management of the natural
resources and the fight with the climate
changes; supporting a balanced territorial
development of rural communities, mainly, by
sustaining the local economies, the creation
and maintaining of jobs.

The Rural Development National Plan 2014-
2020 [7] 1s following the present needs of the
inhabitants in the rural, having the following
major priorities: the maintaining of traditional
agricultural and non-agricultural activities.

In the last years, the concerns for a balanced
social and economic development in territorial
profile were expanded.

The assessment of the socio-economic
development degree must be regarded from
two perspectives, one positive linked to the
development potential and a negative one
which takes account of the needs and

problems with which a certain territory is
confronting itself [5].

For a clear image regarding the degree of
socio-economic  development  of  the
Romanian rural space, at national, regional
and county level, in the European and national
specialty literature it is met the tendency to
utilize aggregated indicators, even if the
individual indicators are not at all neglected,
either [3].

There is, within the specialty literature, a
series of pro and con arguments for the
utilization of the composite indicators [11].
Specialists, supporting their utilization, are
evidencing the following advantages: the
easy identification of a common tendency,
and in some territorial comparisons [12].

The specialists, contesting the utility of the
composite indicators have in view the
possibility of sending wrong messages, when
these indicators are badly constructed or
wrongly interpreted [9].

In the Romanian specialty literature there is a
series of composite indicators used in the
socio-economic diagnosis analysis of the rural
space (Durable development index [6],
Aggregated indicator regarding the present
stage of economic and social development [3],
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The global index of the present stage of
economic and social development [14], The
rural development index [10]; The index of
communes’ development  IDC [13];
Aggregated indicator necessary for the
assessment of the development potential of a
locality [1]; The synthetic development index
of rural households [2] etc.

Table 1. The main pro’s and con’s for the utilization of
composite indicators

Pro’s

Con’s

The composite
indicators can  be
utilized in order to sum
up complex problems
or multi-dimensional
ones, in view of
supporting the decision
factors.

The composite
indicators are
supplying the overall
image.

The composite
indicators are making
the tendency
interpretation easy,
than this thing would
be followed separately
by the indicators. They
are facilitating the
understanding of some
complex problems at

national, regional,
county level.

The composite
indicators could

contribute to the
reduction of the
dimension of a list of
indicators or to include
more information
within the existent
dimension limit

The composite indicators can
transmit ~ wrong  policy
messages in case these are
wrongly  constructed  or
wrongly interpreted.

The composite indicators
under the form of an ‘overall
imagel” can invite the
politicians to make simplistic
political conclusions.

The composite indicators
must be utilized in
combination with the sub-
indicators in order to make
sophisticated political
conclusions.

The construction of the
composite indicators implies
the following stages:
selection of sub-indicators,
choosing the model, the
weighing of the indicators
and the treatment of the
lacking values. These stages

must be transparent and
based on solid statistical
principles.

The sub-indicators’ selection
and their weighing could be
the target for the political
challenge.

The composite indicators are
increasing the quantity of
necessary data, because the
data are necessary for all sub-
indicators and for a
significant analysis,
statistically speaking.

Source: Saisana M and Tarantola S. (2002), State-of-
the-art report on current methodologies and practices
for composite indicator development, EUR 20408En,
European Commission-JRC: Italy [11]
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MATERIALS AND METHODS

Starting with the multi-dimensional character
of the rural space, of rural development, a
theoretical model is proposed to analyze the
socio-economic development degree of the
rural space under the form of a matrix within
which it is taken into account a series of
criteria and sub-criteria for which a set of
relevant indicators was proposed.

The result of the model will be a composite
indicator regarding the socio-economic
development degree of the Romanian rural
space, at county level, which can be useful
both for the researchers, and for the local
political decedents, of the county, region or
national ones.

The composite indicator is supplying useful
information for complex comparisons
between regions, but also punctual aspects
regarding the demographical, social and
economic criterion. When the analysis is
made at regular intervals an indicator can
indicate the change tendency within each
criterion, as well as in time.

The selection of the indicators necessary for
the construction of the theoretical model to
assess the socio-economic development
degree of the rural space is based on available
statistical indicators, relevant for the goal
followed.

In the present paper, the analysis will have in
view the measuring of the development level
or of the socio-economic discrepancies
between certain territorial units (between
counties), in different periods (There were
chosen the years 2000, 2005, 2007, 2010 and
2015 in order to see the influence of the EU
accession also, upon the Romanian rural space
development degree).

Following the utilized aggregation methods,
in the specialty literature, abroad and national,
there is a certain phasing, generally accepted,
overtaken also for the calculation of the
composite indicator regarding the socio-
economic development degree of the rural
space, such as:

(a)Development of the theoretical analysis
model [4] — The theoretical analysis model is
the starting point in the construction of the
composite indicators.
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-Concept Definition — the frame should
define, clearly, the phenomenon which must
be measured and the sub-components, the
selection of individual indicators and weights
which should reflect their relative importance
and the dimensions of composite ensemble
-Determination of sub-groups — the multi-
criteria concepts can be divided. Such an tree
like structure improves the understanding by
the user of the drivers from behind the
composite indicator.

-Identification of selection criteria — the
selection criteria should function as a guide to
establish if it should be included an indicator
or not in the global composite index.
(b)Selection of variables (primary indicators)
— ideally, the primary indicators should be
selected on basis of their relevance, analytical
solidity, promptitude, accessibility ,etc

(c)The multi-variant analysis — once
established, the structure of the composite
indicator and the set of individual indicators,
which are describing clearly the phenomenon
followed, also the econometric method of data
analysis will be established

(d)Normalization or standardization of
primary indicators (1. Ordination 2.
Standardization 3. Min-Max 4. Relative
distance 5. the categorial scale 6. Indicators
around average)

(e)Indicators’ aggregation and the formation
of the composite indicator;

(f)The sensibility analysis.

RESULTS AND DISCUSSIONS

The first step in the construction of the
theoretical analysis model was the definition
of the concept of rural socio-economic
development, and in the case of the present
paper, rural development must ensure at the
same time the economic development and the
social welfare, these, at their turn being
directly linked to the demographical resources
and natural anthropic ones able to potentiate
the other two.

In the elaboration of the theoretical analysis
model for the socio-economic development
degree in the rural space there are held in
view the following analysis criteria: The
natural and  anthropic  capital, the

demographical capital, the social capital, the
economic capital.

Table 2. Composite

index regarding the

socio-

economic development degree of the rural space

Criteria Sub-criteria Basic indicators
Land fund 50 % | Agricultural
area per capita
Infrastructure | -Modernized
50% public roads at
county level
-Share of
localities  with
edible water
distribution  net
work
-Share of
localities  with
public sewerage
network
- Share  of
localities in
which  natural
gases are
distributed
Demographic Population - Birth rate /
criterion 30 % increase mortality  rate
Sfactors /natural
100 increase
-Balance of
internal/external
migration
-Average life
expectancy
Social criterion | -Education 50 | The average
30% % pupils’  number
per one teacher
-Health 50 % -The average
inhabitants’
number per one
family physician
/dentist
Economic Employment -Population
criterion 100% employment
30% ratee

Source: Chitea Lorena, 2017, Households in the
Romanian Rural Area - Theoretical Model, Scientific
Papers Series Management, Economic Engineering in
Agriculture and Rural Development [4]

Each criterion and sub-criterion has received a
specific share, the indicators having equal
shares within the sub-criterion it makes part
of.

The indicators were selected based on
availability (some indicators which were
relevant for the paper’s goal were not
available at county level for the rural
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environment) and comparability with other
indicators following the rural development
and based on their relevance in defining the
socio-economic development degree of the
rural space.

The data processing for the Composite Index
for the rural socio-economic development
degree was performed with the help of the
Excel Program and SPSS. Indicators were
grouped by criteria (natural-anthropic,
demographical criterion, the social criterion,
the economic criterion), each criterion
receiving a specific share. To the sub-criteria
were given equal shares within the criterion,
the same the indicators within the sub-
criterion.

It was realized the indicators’ normalization,
the national average being consider as
reference, and the formula used was the
following:

X= 100x(xi/Xi)/(pi/Pi), where xi and Xi
represent the values registered at county and
national level, and pi and Pi — population at
county and national level. For the indicators
already expressed in ratio to the population,
the calculation formula was: X= 100x(x1/X1).
Aggregation of the indicators into sub-criteria
and criteria was realized according to the
theoretical model.

The composite index of the rural socio-
economic development degree resulted after
the methodology presented before put into
evidence the following situation:

- In top of the 2015 index there are the
counties: Ilfov, Cluj, Timis, Brasov, Sibiu,
Constanta. These were in the top, even if in
other hierarchy, in the whole analyzed period
(2000-2015), except for Ilfov county, which
in the year 2000 was under the national
average and its evolution was a-typical for the
rural environment, the polarizing effect of
Bucharest being very strong.

- At the opposed end of the interval there are
the counties: Cildrasi, Botosani, Vaslui,
Giurgiu, lalomita, which from the point of
view of the general index, their situation
deteriorated in the analyzed period.

- Out of 41 counties, the value of the 2015
general index of rural development is over the
national average only in case of 31.70% of the
country’s counties, in year 2000, these
104

represented 41.46%. This is reflecting the real
situation with which the Romanian rural space
is confronting namely: the differential
development between the counties based the
development poles and a certain concentration
of the developed zones and a higher and
higher discrepancy towards the wunder-
developed ones. If the analysis had been
realized at locality level, the discrepancy
between the developed ones and those less
developed would have been bigger.

IIfov county is in a net advantage towards the
other counties due to its position towards the
strongest pole of Romania, the capital, which
is imprinting a strong urbanization from
occupational point of view, of the living
standard, with a continuous populating of the
zone.

O <=80%

I 20-90%
] 90-100%
B 100-110%
O »110%

Fig.1.The map of Global index of rural development in
Romania

Source: Own calculations after data in tempo online
NSI [8]

From point of view of the time evolution of
the rural space socio-economic development

degree, counties are divided into more
categories:
-Strong counties, which preserved their top
position: Brasov, Sibiu, Constanta,
Hunedoara;

-Strong counties which evolved in a positive
way: Timis, Cluy;

-Less developed counties, which registered
involutions: ~ Vaslui, Botosani, Calarasi,
Galati, Telorman, Neamt, Dambovita;

-Less developed counties, which preserved
their position: Giurgiu, lalomita, Buzau, Olt.
In the natural-anthropic criterion the
following indicators were included: the share
of modernized public roads at county and
commune level; the share of localities with
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network of edible water distribution; the share
of localities with public network of public
sewerage; the share of localities in which
natural gases are distributed. This indicators
have equal share within the sub-criterion — the
index of the natural-anthropic index.

Table 3. Distribution of counties by the index of
natural-anthropic criterion, year 2015

In case of the social criterion the following
indicators were included: the average number
of pupils per one teacher, the average number
of inhabitants per one family
physycian/dentist.

Table 5. Distribution of counties by the index of the
social criterion, year 2015

Hunedoara, Brasov Very high

Cluj, Timis, Sibiu, Alba, Constanta,
Dolj

High

Arad, Caras-Severin, Valcea, Bihor, Medium

Mures, Maramures

Braila, Sibiu, Caras-Severin, Tulcea, Very high
Cluj, llfov, Mures, Arad, Harghita,
Brasov, Timis, Hunedoara, Alba
Constanta, Teleorman, Covasna High
Talomita, Calarasi, Satu Mare, Medium

Mehedinti, Maramures, Gorj

Bistrita-Nasaud, Bihor, Galati, Dolj, Low
Olt, Valcea, Vaslui, Giurgiu, Salaj,
Bacau, Dambovita

Gorj, Mehedinti, Braila, Arges, Olt, Low
Satu Mare, Harghita, Covasna, Salaj,
Galati

Buzau, Suceava, Prahova, Arges, Very low

Teleorman, Prahova, Iasi, Tulcea,
Buzau, Bistrita-Nasaud, Bacau,
Neamt, Talomita, Dambovita,
Suceava, Vaslui, Vrancea, Botosani,

Very low

Botosani, Vrancea, Iasi, Neamt

Source: processing after NIS, tempo online [8]

In case of the natural-anthropic criterion,
53.65% of counties are in the favorable
category, over the national average, and the
index values are varying between 58.17 and
156.78.

Within the demographical criterion the
following indicators were included: natural
increase, balance of internal/external
migration, average life expectancy.

By the index of demographical criterion,
county Ilfov is detaching itself from the
others, being by 164.64% higher than the
national average.

The followings, at a considerable distance
from the Ilfov county, are the counties: Timis,
Cluj, Brasov, Sibiu, Constanta. The counties
at the end of the hierarchy are: Teleorman,
Olt, Vaslui, Botosani, Tulcea.

Giurgiu, Ilfov, Calarasi

Source: processing after NIS, tempo online [8]

The top counties from the point of view of the
social criterion are: Hunedoara, Brasov, Cluj,
Timis, Alba, and at the end of the
classification are: Calarasi, Ilfov, Giurgiu,
Botosani, Vrancea, Vaslui. The share of less
socially developed counties represent 60,98%.
It is to be remarked that county Ilfov is on the
penultimate place from the point of view of
social development, which can be explained
through the rapid expanding of the Ilfov rural
zone (area limitrophe to Bucharest) without
being expanded, at the same time, the social
infrastructure. This thing does not mean a
weak instruction of the pupils or a limited
access to the medical services, as these are
using the Capital’s resources.

Table 6. Distribution of counties by the economic
criterion index, year 2015

Table 4. Distribution of counties by the index of Arad, Alba, Cluj, Sibiu, Salaj, Bistrita- | Very high
demographical criterion, year 2015 Nasaud, Timis, Bihor, Valcea
Ilfov, Timis, Cluj Very high Brasov, Hunedoara, Vrancea, Harghita, High
Brasov, Sibiu, Constanta High Arges, Satu Mare, Mures
lasi, Suceava, Mures, Harghita Medium Constanta, Teleorman, Maramures, Medium

Bihor, Satu Mare, Arad, Maramures, Low
Covasna, Giurgiu, Galati, Dambovita,
Vrancea, Neamt, Bacau, Arges,
Hunedoara, Dolj, Salaj, Prahova,
Bistrita-Nasaud, Alba, Valcea

Neamt, Covasna, Tulcea, Braila, Caras-
Severin, Prahova, Buzau, Mehedinti,
Gorj, Ilfov, Dolj

Gorj, Mehedinti, Buzau, Braila, Calarasi,
Ialomita, Caras-Severin, Tulcea, Botosani,
Vaslui, Olt, Teleorman

Very low

Olt, Suceava, Dambovita, Botosani, Low
Talomita, Vaslui, Bacau, Iasi, Galati

Calarasi, Giurgiu Very low

Source: processing after NIS, tempo online [8]

Source: processing after NIS, tempo online [8]

105




Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 18, Issue 2, 2018
PRINT ISSN 2284-7995, E-ISSN 2285-3952

In case of the economic criterion it was taken
into account only the indicator: population
employment rate.

The top counties from point of view of the
economic criterion are: Arad, Alba, Cluj, and
at the end of the classification there are the
counties: Giurgiu, Caldrasi, Galati. The share
of less developed counties from economic
point of view represent 73.17%.

CONCLUSIONS

The composite index regarding the socio
economic development level of the rural
space highlights an unbalanced territorial
development dominated by under developed
counties (68,29% of them being under the
national average), characterized by an
important agricultural potential, a significant
demographic decline, limited access to
utilities and social services and financially
rewarding jobs (the majority of rural
population being employed and
underemployed in agriculture — a sector
generating lower income levels compared to
others).

The criteria analysis reveals that there is no
correlation between the development level
and the natural potential of the area, the
intensity of development being imprinted by
the urban development poles.

The percentage of counties with recorded
values higher than the national average, based
on the reporting criterion is:

- 53.66% for the natural — anthropic criterion;
- 31.70% for the demographic criterion;

- 39.03% for the social criterion;

- 26.83 for the economic criterion.

REFERENCES

[1]AES, 2015, Studiu privind stabilitatea potentialului
socio-economic al zonelor rurale, draft, Contractul in
cadrul caruia s-a realizat studiu “Asistentd tehnica
pentru pregatirea perioadei de programare in domeniul
dezvoltarii rurale 2014 - 2020”
http://www.madr.ro/docs/dezvoltare-rurala/programare-
2014-2020/studiu-potential-socio-economic-de-
dezvoltare-zone-rurale-ver-10.04.2015.pdf,  Accessed
January 10, 2018.

[2]Badescu, I., Buruiana Claudia, Serban Adela, 2006,
Puterea economica si spirituald a gospodariei rurale in

106

Romaénia la sfarsit de mileniu, Revista Romana de
Sociologie, seria noud, anul XVII, nr. 3-4, p. 187-198,
Bucuresti.

[3]CEROPE, 2003, Evaluarea stadiului de dezvoltare
economico-sociala a Roméniei comparativ cu alte tari.
[4]Chitea Lorena, 2017, Households in the Romanian
Rural Area - Theoretical Model, Scientific Papers
Series Management, Economic Engineering in
Agriculture and Rural Development, Vol.17(1)/2017,
http://managementjournal.usamv.ro/pdf/vol.17_1/volu
me 17 1 2017.pdf, Accessed January 10, 2018.
[S]Institutul Tavistock, 2003, Manual pentru evaluarea
dezvoltarii socio-economice, Institutul Tavistock in
colaborare cu GHK, IRS.

[6]Mocanu-Perdichi ~ Ruxandra, 2009, Indexul
dezvoltdrii durabile in Roméania la nivel judetean si
regional, Revista Inovatia Sociala, Nr. 1/ 2009.
[7]National Rural Development Program for the period
2014 - 2020

[8INIS, 2016, Tempo-online

[9JOECD (Organisation for Economic Co-operation
and Development), European Commission, Joint
Research Centre, 2008, Handbook on Constructing
Composite Indicators: Methodology and User Guide,

OECD Publishing.
[10]Otiman, P.I. et al, 2006, Dezvoltarea rurald si
regionala durabila a satului romanesc, Editura

Academiei, Bucuresti, pp.28..

[11]Saisana, M., Tarantola, S., 2002, State-of-the-art
report on current methodologies and practices for
composite indicator development, EUR 20408En,
European Commission-JRC: Italy.

[12]Saltelli, A., 2007, Composite indicators between
analysis and advocacy, Social Indicators Research,
81:65-77.
http://www.andreasaltelli.eu/file/repository/SIR2007.pd
f, Accessed January 10, 2018.

[13]Sandu, D. (coord.), 2006, Locuirea temporard in
strainatate. Migratia economicd a romanilor: 1990-
2006, Fundatia pentru o Societate Deschisa, Bucuresti,
pp-13.

[14]Tache, A., 2012, lerarhizarea multicriteriald pe
baza indicelui global al nivelului actual de dezvoltare
economico-sociald a unitatilor administrativ-teritoriale
din Romania. Urbanism. Arhitectura. Constructii, Vol.
1, nr. 2.


http://www.madr.ro/docs/dezvoltare-rurala/programare-2014-2020/studiu-potential-socio-economic-de-dezvoltare-zone-rurale-ver-10.04.2015.pdf
http://www.madr.ro/docs/dezvoltare-rurala/programare-2014-2020/studiu-potential-socio-economic-de-dezvoltare-zone-rurale-ver-10.04.2015.pdf
http://www.madr.ro/docs/dezvoltare-rurala/programare-2014-2020/studiu-potential-socio-economic-de-dezvoltare-zone-rurale-ver-10.04.2015.pdf
http://www.andreasaltelli.eu/file/repository/SIR2007.pdf
http://www.andreasaltelli.eu/file/repository/SIR2007.pdf

Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development
Vol. 18, Issue 2, 2018
PRINT ISSN 2284-7995, E-ISSN 2285-3952

RESEARCH ON THE EUROPEAN FLOWER MARKET AND MAIN
SYMBOLIC VALUES OF THE MOST TRADED SPECIES

Irina-Adriana CHIURCIU!, Iuliana ZAHARIA!, Elena SOARE!, Carina DOBRE!,
Anamaria-Aurelia MORNA?

"University of Agronomic Sciences and Veterinary Medicine Bucharest, 59 Marasti, District 1,
011464, Bucharest, Romania, Phone: +40213182564, Fax:+40213182888, Mobile:+40744 6474
10, Emails: irina.chiurciu@yahoo.ro; iulia_zaharia@yahoo.com; soare.elenausamv(@gmail.com;
dobrecarina@yahoo.com

2Oradea University, 1 Universititii Street, Oradea, Bihor County, Romania, 410087, Phone:

+40 259 432830, Email: amorna@uoradea.ro

Corresponding author: irina.chiurciu@yahoo.ro
Abstract

Cultivated by passion or as part of a business, flowers are present at any event in people's lives, either joyful or sad.

As the European flower market is a large and varied one, the aims of this article are. to present the evolution of
European flower market between 2008-2016 using as main indicators: the areas cultivated and the total production
obtained in the European Union, the import and export values, to sketch the cultural role of the most traded species.

The economic data taken from the European Commission - Agriculture and rural Development, Eurostat and
International Association of Horticultural Producers (AIPH)sites, were processed and interpreted statistically; while
for the symbolic values of Roses, Carnations, Lilies, Chrysanthemums, Orchids and Gladioli we used documentation
on various, eclectic, formal sources related mainly to religion, art, florigraphy. Results highlight that the European
Union represents 10% of the world's floral area and 31% of the value of flower and ornamental plants production
in 2016, the Netherlands, France and Italy are the main producing and cultivating countries; the European Union

is an exporter of cut flowers and foliage, potted plants, conifers, perennials, bulbs and corms, and, first of all, an
importer of cut flowers and foliage. The trade balance is in favor of exports.

Key words: cut flowers, productions, surfaces, symbolic value.

INTRODUCTION

The flower market is a large one and due to
the variety of floral species it consists of fresh
or dried cut flowers, foliage - present in the
composition of bouquets, potted plants - for
interior decoration, saplings, tree saplings,
shrubs and other types of planting material for
landscaping, bulbs, seeds, etc. In addition, the
flowers can also be grown to serve as raw
materials in the pharmaceutical industry (teas,
medicines, and oils), cosmetics, alternative
therapies, even for culinary use and others.
The production and commercialization of
flowers is an important segment of the EU's
horticultural activity and worldwide. With
cultivation  peculiarities and marketing
specifics, flowers are not an indispensable
asset in everyday life but they are influenced
by the incomes of the population [12].

The analysis of the statistical data shows that
the European Union accounts for 10% of the
world's floral area and 31% of the
productionvalueof flowers and potted plants
for the year 2016. The Netherlands, France
and Italy are the main producing and
cultivating countries. Also, the European
Union is an exporter of cut flowers and
foliage, potted plants, conifers, perennials,
bulbs and corms and mainly an importer of
cut flowers and foliage.

Lately, experts in the field have stepped up
their research into finding new varieties to
meet the needs of the lovers of beauty.

The aims of this paper are the analysis of the
flower market and to highlight that a flower,
on market or outside it, bears symbolic values,
besides the aesthetic and social ones.
Nowadays, new trends and the afferent
technology driven by financial interests but
also in close connection with past and present

107


mailto:irina.chiurciu@yahoo.ro
mailto:iulia_zaharia@yahoo.com
mailto:soare.elenausamv@gmail.com
mailto:dobrecarina@yahoo.com
mailto:amorna@uoradea.ro

Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 18, Issue 2, 2018
PRINT ISSN 2284-7995, E-ISSN 2285-3952

values, ideals and human symbols, allow us to
offer or receive a cryogenic flower which lasts
years; such “immortal” flower “talks” about
the same ancient, ceaseless and transcultural
human effort to preserve beauty, life, positive
feelings and memories. The option for a
syncretic  and  trans-disciplinary ~ work
nevertheless poses great risks, impossible to
avoid in the narrow context of this work, but
we have estimated it deserves to give it a try
as flower market trades the object with
probably the most subtle and significant
cultural meanings comparing with the other
agricultural products.

MATERIALS AND METHODS

Flowers were given symbolic meanings in
religion, heraldry, arts (especially painting
and literature), folklore and everyday life.
Medieval gardens were created to reflect the
symbolism of the flowers - a practice
continued in the Renaissance [26].

For the cultural role of the most traded species
on the European market (Roses, Carnations,
Lilies,  Chrysanthemums,  Orchids  and
Gladioli) we used documentation and further
selection, analysis, synthesis, also comparison
and generalization where necessary on
various, eclectic, formal sources related
mainly to religion, art, florigraphy within the
European frame and values.

Along with the presentation of the main
symbolic meanings of the flowers in various
fields of activity, the paper followed the
evolution of the flower market at EU level.
For this purpose, the following indicators
were analyzed: area cultivated in the EU; total
flower production; the selling price of the
most sold floral species, imports and exports

of floral products, as well as cut flowers.
Also, the work has referred to the cultural role
of the most traded species. The analyzed
indicators were surprised by their dynamics
for the period 2008-2016. The data used for
this research was taken from sites such as:
European Commission - Agriculture and
Rural Development, FEurostat and the
International Association of Horticultural
Producers (AIPH). The statistical data has
been processed, interpreted and presented
largely in tables and graphics.

RESULTS AND DISCUSSIONS

The main trends in the production and
marketing of flowers at EU level will be
presented below:

Today, when everything is reduced to money,
the flower market is an important source of
income for those who produce and
commercialize these products. It is important
to specify that the Netherlands is the most
representative country in producing and
marketing flowers. There is even a Flower
Market at Aalsmeer, where flowers can be
purchased through the clock system and there
are on average about 60,000 transactions a
day [1].

Table 1 shows the evolution of the areas
planted with flowers and ornamental plants
(except nurseries) in the main cultivating
states of the European Union.

The analysis of the data presented in the table
shows, in general, the increased surfaces,
except for Hungary and Italy. In the case of
the other countries, the highest increase is
registered by Belgium, from 0.9 thousand ha
(2009) to 5.28 thousand ha (2016).

Table 1. Areas cultivated in the EU with flowers and ornamental plants in the period 2009-2016 (1,000 ha)

Specification 2009 2010 2011 2012 2013 2014 2015 2016 2016/2009%
Belgium 0.90 5.00 4.88 5.30 5.24 5.11 5.35 5.28 586,7
Germany 6.20 8.38 8.40 7.60 7.70 7.30 7.50 7.30 117.7
Spain 4.20 6.68 6.49 7.01 6.98 7.06 6.30 6.44 153.3
France 8.80 8.08 8.52 9.13 9.01 8.80 8.83 8.88 100.9
Hungary 0.90 0.52 0.56 0.69 0.54 0.60 0.58 0.54 90
Italy* - - - - - 9.42 8.85 8.78 -
Netherlands 27.40 26.23 27.06 26.20 26.20 26.30 27.64 32.63 119,1
Poland 2.60 3.80 3.30 3.30 3.40 3.50 3.50 4.90 188.5
Portugal 1.79 2.06 232 2.59 2.85 2.85 2.85 3.45 192.7
United Kingdom 5.00 5.00 5.00 6.00 6.00 6.00 7.00 6.00 120

Source: Eurostat [14], own calculation. Note:*lack of data for 2009-2013
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Fig. 1. The share of areas planted with flowers and

plants in the European Union (%)
Source: Eurostat [14], own calculation.

The largest area cultivated with flowers and
ornamental plants is registered in the
Netherlands, which clearly stands out fromthe
other states. In 2016, 32.63 thousand ha of

flowers and ornamental plants were grown in
this country. It is followed by France (8.88
thousand ha in 2016) and Italy (8.78 thousand
ha in 2016).

The area cultivated in the Netherlands with
flowers and ornamental plants accounts for
37% of the total European Union surface area
in 2016 (Figure 1), and the surface area in
France and Italy accounts for 10%.

The main countries producing ornamental
flowers and ornamental plants in the
European Union are the Netherlands - a
detached and undisputed leader on the flower
market, France, Italy, Germany and Spain
(Table 2).

Table 2. The production value in the main EU countries producing ornamental flowers and ornamental plants

(producer prices) in 2008-2016 (Million Euro)

Specification 2008 2009 2010 2011 2012 2013 2014 2015 2016 2016/2008
%

European 102,2
Union 20,605.19 19,786.74 21,005.08 20,783.70 20,538.23 20,350.58 20,673.21 20,848.20 21,055.34

Austria 280.96 289.40 291.08 301.75 298.11 293.19 315.01 335.50 356.50 126.9
Belgium 530.85 557.55 569.28 564.75 582.54 513.77 512.94 497.35 477.45 89.9
Denmark 504.72 473.53 478.68 511.44 487.37 472.56 431.92 434.19 436.22 86.4
Germany 2,673.00 2,580.00 2,807.94 2,826.67 2,601.96 2,461.54 2,308.86 2,244.64 2,202.13 82.4
Spain 2,144.51 2,164.80 2,219.06 1,981.36 1,789.17 1,955.27 2,078.91 2,133.40 2,203.86 102.8
France 2,176.10 2,175.60 2,254.80 2,440.60 2,556.40 2,470.20 2,852.20 2,900.10 2,948.13 135.5
Italy 3,206.48 2,932.25 2,906.73 2,813.68 2,731.29 2,613.18 2,585.88 2,487.48 2,449.89 76.4
Netherlands 6,065.20 5,881.01 6,264.76 6,195.79 6,174.64 6,401.84 6,486.70 6,558.66 6,781.40 111.8
Portugal 493.88 507.23 495.02 493.73 463.49 468.82 443.21 474.03 506.72 102.6
United 142.6
Kingdom 1,028.36 986.42 1,162.23 1,283.48 1,408.95 1,401.89 1,446.25 1,582.47 1,466.89

Source: Eurostat [14], own calculation.

For the analyzed period, increases in the value
of flowers and ornamental plants are recorded
in 2016 compared to 2008 in the following
countries: Austria (+26.9%), Spain (+2.8%),
France (+35.5%), The Netherlands (+11.8%),
Portugal (+2.6%) and the UK (+ 42.6%).
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Fig. 2. The dynamics of the production value for

flowers and ornamental plants in the period

2008-2016, in the EU, at producer prices

Source: [13]

In the European Union, the production value
increased by 2.2% in 2016 compared to 2008
(Table 2, Figure 2).

It is noticed that this increase is starting from
2013. The highest value was recorded in 2016
(21,055.34 million Euros), and the lowest in
2009 (19,786.74 million Euros).

2016

:E-:El.ﬂhd.'
2%

Canada o
3%

3%

Fig. 3. The share of the value of production of flowers
and plants worldwide(%)
Source: AIPH [16]
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The European Union is the largest producer of
flowers and ornamental plants in 2016, with a
share of 31% of the total world production
value (Figure 3).

In this ranking of production valuesare also
ranked on the first positions: China (19%) and
the USA (12%).

Selling prices of flowers during 2015-2016
varied from country to country depending on
the species (Table 3). Overall, there was an
increase in prices in 2016 compared to 2015.
For Roses, the highest selling price was
recorded in France (72.80 Euro / 100 pcs, in
2015) and the lowest price was registered in
Portugal (23.96 Euro / 100 pcs, in 2015). For
the second category of flowers analyzed,

Carnations, Latvia recorded the highest
selling price (56.88 Euro / 100 pcs,in 2016)
and the lowest price in Portugal (9.25 Euro /
100 pcs, in 2016).

For the Chrysanthemums category, the highest
selling price was recorded in Latvia (72.93
Euro / 100 units, in 2016) and the lowest in
Holland (27.00 Euro / 100 units, in 2015).

The Gladioli category recorded the highest
selling price in France (88.30 Euro / 100 pcs,
in 2016) and the lowest price in Hungary
(15.11 Euro / 100 pcs, in 2015) and for the
Tulips the highest price was recorded in
France (112.70 Euro / 100 pcs, in 2016) and
the lowest in Holland (14.01 Euro / 100 pcs,
in 2016).

Table 3. The selling price of some floral species in some European Union countries (Euro/100 pcs)

Specification 2015 2016

Roses | Carnations | Chrysanthemums | Gladioli | Tulips | Roses | Carnations | Chrysanthemums | Gladioli | Tulips
Belgium 29.04 21.47 36.59 28.39 18.83 | 31.19 21.17 33.98 29.65 16.82
France 72.80 39.30 29.80 73.60 89.40 | 72.60 47.20 33.40 88.30 112.70
Latvia 59.59 55.42 72.61 31.78 31.78 | 65.12 56.88 72.93 32.83 35.38
Hungary 42.05 13.07 46.52 15.11 24.13 | 44.83 13.92 49.31 15.14 18.54
Netherlands 38.23 19.00 27.00 16.00 15.65 | 39.47 20.00 28.00 17.00 14.01
Portugal 23.96 9.52 34.43 34.40 29.62 | 27.89 9.25 33.77 44.74 31.04
Romania 41.17 32.39 51.51 40.72 41.84 | 49.22 3541 49.88 39.64 42.76

Source: Eurostat [14]

For more transparency, in order to boost trade

and reduce bureaucracy, the EU has
eliminated the marketing standard for live
plants.

Under the Single Market Organization (CMO)
Regulation, the Commission is authorized to
establish, before the marketing period, the
minimum prices for exports to third party
countries of bulbs, tubers, corms, rhizomes
(code NCO060110). These products may
subsequently be exported at a price greater

than or equal to the price originally
established [13].
595 l%%
b TE.5%0 |

wiut Aowers

B Potted plants
1Bulbs and corms

= Conifers and hardy perenmnial plants

Fig. 4. Imports of EU floriculture products in 2016 (%)
Source: [13]
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In 2016 the value of imports of floriculture
products at EU level was 1,689,506 thousand
Euro (Figure 4).

According to some studies, in 2016 there was
a 0.3% increase in the value of imports of EU
floral products compared to 2015. It was
observed that the largest increase was
registered in the category Cut flowers and cut
foliage imports (5.3%) [13]. At the level of
2016 the largest share in the imports of floral
products was Cut flowers and cut foliage
(78.5%). In terms of value, imports of Cut
flowers and foliage 1n 2016 were
1,325,222,000 Euros. Also in 2016, the other
categories of floral products recorded the
following values: Potted plants 15% (254,169
thousand Euro); Bulbs and corms 5% (84,515
thousand Euro) and Conifers and hardy
perennial plants 1.5% (25,599 thousand
Euro).

The main countries where the EU imports
floriculture products are: Kenya (27.5%);
Ethiopia (11.1%) and Ecuador (11.1%)
(Figure 5). For the period 2008-2016, there is
an increase in imports (especially Cut flowers)
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from: Kenya; Ethiopia; Ecuador; Colombia
and the USA. From the data presented, there
is also a decrease in imports from Israel,
Costa Rica and China [13].

Euro (26.6%) and the lowest value of exports
was recorded for the categoryConifers and
perennial plants 257,316 thousand Euros,
having a weight of 12.7% (Figure 7).

Fig. 5. Provenance of EU imports of floriculture
products (%)
Source: [13]

The imports of Cut flowers of the EU in 2016
are made up of: 84% Roses (5,593,591,629
pieces); 14% Carnations (902,620,188 pieces)

and 2% other floral species: Orchids,
Chrysanthemums, Lilies, Gladioli
(156,996,408 pieces) (Figure 6).
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Fig. 6. The main floral species imported by the EU in
2016 (%)
Source: [13]

The main countries importing floriculture
products from the EU are Germany (29.7%),
UK (12.7%) and France (13%) [13].

As far as the EU exports of floriculture
products are concerned, in 2016 they reached
the value of 2,025,486 thousand Euro. The
category Cut flowers and cut foliage
accounted for 33.4% of the total exports,
namely 677,114 thousand Euro. Also in 2016,
the other categories recorded the following
values: Potted plants 552,066 thousand Euro
(27.3%); Bulbs and corms 538,990 thousand

Fig. 7. Exports of EU floriculture products in 2016 (%)
Source: [13]

The official statistical data showed that in
2016 there was a 2.1% increase in exports of
floricultural products compared to 2015. This
increase was registered for all categories of
exported floral products except for the Cut
flowers and cut foliage category where
exports remain at the same level as in 2015
[13].

The main EU partners in 2016 for exports of
floriculture products are Switzerland (21.7%
of total exports), Russian Federation (18.5%
of total exports) and USA (12.3% of total
exports) (Figure 8).

Fig. 8. Destination of EU exports of floriculture
products (%)
Source: [13]

In general, value exports increased to most
partner countries, but there were two
exceptions: the Russian Federation (-8%) and
Ukraine (-11%). For the Cut flowers and cut
foliage category there was an increase in
exports to the USA and a decrease to:
Ukraine, Russia and China [13].
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The main flowers exported by the EU in 2016
belong to the following categories:
Chrisanthemums 49% (291,315,825 pieces),
Roses 40% (235,661,803 pieces), Carnations
7% (43,215,754  pieces), Lilies 3%
(16,687,900 pieces) and 1%  Orchid
(5,271,501) (Figure 9).

3% g0y
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Fig. 9. Main floral species exported by the EU in 2016
(%)
Source: [13]

Analyzing the collected data, we notice that
the floral species mentioned above recorded
increases during the period 2009-2014, the
highest share for this period being for Roses.
Since 2014 there have been decreases for all
the floral species, the most pronounced being
for Roses (which have lost their first position
in the list of the most exported flowers) and
Chrisanthemums [13].

The exports of cut flowers between EU
member states are dominated by Fresh Cut
Roses, which represents 66% of the exports,
that means 3,232,896,356 pieces (Figure 10).

@Fresh cut Roses

WFresh cut
Carmations

EFresh cut
Chrysanthemums

@Fresh cut Lilies

wFresh cut Orchids

Fig. 10. Main floral species exported in the EU in 2016
(%)
Source: [13]

Followed by Fresh Cut Carnations 16%
(794,960,290 pieces), Fresh cut
Chrysanthemums 13% (659,780,051 pieces),
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Fresh cut Lilies 4% (207,208,927 pcs) and
Fresh cut Orchids 1% (33,048,998 pcs.). The
main countries exporting floriculture products
in the EU are the Netherlands (67.1%),
Germany (8.4%) and Italy (6.6%) [13].

The EU trade balance for flowers and
floriculture products is positive from 2002
until now. From the balance analysis it is
revealed a net trade surplus for live plants and
for floriculture products.

Sketch on the symbolic values of the most
traded species: Roses, Carnations, Lilies,
Chrysanthemums, Orchids and Gladioli
Etymology

Rose comes from Latin rosa and means pink
or red in some European languages.The
Romanian word trandafir comes from
ngr. Triandafyllon  (Scriban)  [23] and
etimologically mean thirty-leaves.

Carnation probably comes from Italian
dialectal carnagione (flesh color) from Late
Latin carnationem [3]. Carnations were
mentioned in Greek literature 2,000 years ago.
Dianthus was coined by  Greek
botanist Theophrastus, and is derived from the
Greek words for divine dio sand for flower
anthos. Some scholars believe that the name
carnation comes from coronation or corone
(flower garlands), as it was one of the flowers
used in Greek ceremonial crowns. Others
think the name stems from the Latin carnis
(flesh), which refers to the original color of
the flower, or incarnation of God made flesh.
In Romanian, the word for carnation is
garoafa and one of its roots is ngr. garofalon,
it is also surnamed “flower of royalty”.

Lily - Old English /ilie, from Latin /ilia, plural
of lilium, cognate with Greek leirion. In
Romanian, the word for lily is crin
fromgr. xpivov (DER 1958-1966)[6].
Chrysanthemum — Latin chrysanthemum,
Greek khrysanthemon, literally golden
(khrysos) flower (anthemon) [4], has similar
word in Romanian crizantema.

Orchid  gets its name  from  the
Greek orkhis (genitive orkheos) literally
testicle [21], from the appearance of

subterranean tuberoids of the genus Orchis.
The word orchis was first used by
Theophrastus in his The natural history of
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plants [20]. It has a similar word and
etymology in Romanian, orhidee.

Gladiolus comes from Latin gladiolus wild
iris, sword-lily, literally small sword,
diminutive of gladius sword (see gladiator);
the plant as called so by Pliny in reference to
its sword-shaped leaves. It has a similar word
and etymology in Romanian, gladiola [15].
Symbolism _in mithology and religion

The rose has long been used as symbol: in the
classical civilization and the ancient Middle
East, roses were synonymous with beauty,
fertility, purity, and were dedicated to
Aphrodite (Roman Venus), Muses, Aurora
and Dionysus [26]. Following
the Christianization of Rome, the Rose
symbolized the Virgin Mary and eventually
led to the creation of the rosary and other
devotional prayers in Christianity [8].
According to a Christian legend, “Carnations
first appeared on Earthas Jesus carried
the Cross. The Virgin Mary shed tears at
Jesus' plight, and Carnations sprang up from
where her tears fell” pink Carnation becoming
the symbol of a mother's undying love [18].
Lily is mentioned in the Song of Songs
(within the biblical Old Testament), which,
both in Jewish and Christian tradition, is
attributed to have hidden meanings behind the
first, literal, meaning: “As the lily among
thorns, so is my love among the daughters”
(Song of Songs, 2:2). “The words, which
apparently speak of the love between Groom
and Bride, lead the reader to the muystical
meanings of the union between Jahve and his
people on the one hand, or between Christ and
the Church, on the other hand” [7].

In Greek mythology, the lily was associated
with Here’s milk and meant purity and
chastity. For Roman Catholics lily
symbolizes purity medieval  depictions  of
the Blessed Virgin Mary, especially at
the Annunciation, often show her holding
these flowers or show them nearby. Meaning
purity, the Lily is the symbol of Virgin Mary.
Also, the archangel Gabriel and St. Joseph are
frequently depicted with lilies [17].

Like in their native countries (China, Japan,
Korea) where white Chrysanthemums
symbolizes adversity, lamentation and/or
grief, in some FEuropean countries

(e.g. France, Belgium, Italy, Spain, = Poland,
Hungary, Croatia) incurve Chrysanthemums
symbolize death and are wused only for
funerals or on graves, while other types carry
no such symbolism [5].

Symbolism and / or aesthetic role in art
(references _in__popular _art _and _culture,
literature and picture)

Flowers are a popular subject/ theme/ motive
in art, where their natural traits and beauty can
get a second, symbolic meaning and their
frequency in art makes our next selections
extremly poor, risky and unjustly reported to
the multitude of masterpieces and artists who
had them as muses.

Literature

Folklore from European countries gather
manifold proverbsrelative to flower, rose
especially, from which we can selected further
few but eloquent. English proverbs: “The rose
has its thorn, the peach its worm.” “He that
plants thorns must never expect to gather
roses”. French proverbs: “A sow prefers bran
to roses.” “It is the belief in roses that makes
them flourish”. German Proverbs: “Love sees
roses without thorns.” “Not every one may
pluck roses.” Danish Proverb: “Beauty
without virtue is like a rose without scent.”
Italian Proverb: “Roses fall and thorns
remain.” Spanish Proverb: “Truths and roses
have thorns.” Russian Proverb: “If your heart
is a rose, then your mouth will speak
perfumed words.” Hungarian Proverb: “Even
the white lily casts a shadow.” Romanian
Proverbs: “If you lie upon roses when you're
young, you'll lie upon thorns when you're
old.” / “The fairest rose at last is withered.”
Flowers are a perennial theme of poetry
within a wide range of poems (romantic,
comic, celebratory, carpe diem etc.) from
ancient times up to the present. We quote few
lines from “Song of the Rose” by Sappho
(640-570 BC), the most prolific lyrical poet of
Greek antiquity: “If Zeus chose us a King of
the flowers in his mirth, / He would call to the
Rose, and would royally crown it;/ For the
Rose, ho, the Rose! Is the grace of the
earth, /is the light of the plants that are
growing upon it! [...]”.

The  greatest writer in
language and  the  world's

the English
pre-eminent
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dramatist, William Shakespeare (1564 -
1616), English poet, playwright and actor, is
the author of Sonnet 54, which according to
Wordsworth, for its merits of thought and
language is one of Shakespeare's greatest
poems [24], where youth is compared with the
rose: “O how much more doth beauty
beauteous seem,/ By that sweet ornament
which truth doth give! / The rose looks fair,
but fairer we it deem / for that sweet odour
which doth in it live./ The canker-blooms
have full as deep a dye/ As the perfumed
tincture of the roses,/ Hang on such thorns
and play as wantonly / When summer's breath
their masked buds discloses: /But, for their
virtue only is their show, /They liveunwoo'd
and unrespected fade,/ Die to themselves.
Sweet Roses do not so; / Of their sweet deaths
are sweetest odours made: / And so of you,
beauteous and lovely youth, /When that shall
fade, my verse distills your truth.”Another
sonnet which appeal to lilies for the final
antithesis is Sonnet 94, approached as the type
and model of a detached observation on
human nature or as portrait of the youth -
potentially fickle and ready to abandon the
pledges he has made, a beauteous flower, but
corrupted at the core: “For sweetest things
turn sourest by their deeds;/ Lilies that fester,
smell far worse than weeds.”[25]

Our last quote keeps The Lover Tells of the
Rose in His Heart of W.B. Yeats (1865 —
1939), Irish poet and playwright, Nobel Prize
laureate in 1923: “All things uncomely and
broken, all things worn out and old, / The cry
of a child by the roadway, the creak of a
lumbering cart, /The heavy steps of the
ploughman, splashing the wintry mould, / Are
wronging your image that blossoms a rose in
the deeps of my heart. / The wrong of
unshapely things is a wrong too great to be
told;/I hunger to build them anew and sit on a
green knoll apart, / With the earth and the sky
and the water, re-made, like a casket of gold /
For my dreams of your image that blossoms a
rose in the deeps of my heart™[27].

Painting

Flowers are a favourite subject in still life
(that type of painting or drawing of an
arrangement of objects that do not move, such
as flowers, fruit, bowls etc.) and also they can
114

belong to another types of compositions. We
can mention here only the famous tradition of
the Flemish and Dutch flower
painters Brueghel, Ruysch, van Huysum, de
Heem and their heir  Pierre-Joseph
Redouté (1759 — 1840, the painter and and
famous botanical illustrator of all time [22]),
most valued European painters in various
traditions with remarkable flowers-paintings
(Monet, Renoir, Van Gogh) and also the
Romanian Stefan Luchian (1868-1916, who
developed his studies in universities from
Bucharest, Miinchen and Paris), surnamed
“the painter of flowers”.

Still, due to our topic, we focus only on one
representative work: Bunch of flower by Jan
Brueghel the Old, painting belonging to the
Romanian National Art Museum, also the
biggest and most complex bunch of this
painter and a model for still nature for the
disciples — as it has a symbolic meaning
according to the art critics from this museum
while being a true visual encyclopedia.

Photo 1. Bouchet of flowers, Jan Brueghel the Old
(Bruxelles, 1568 - Anvers, 1625) .

Flemish School, oil on wood, 162 x 132 cm
Source: [2]

Critics note that among the dozens of species
and varieties of flowers there are hiding about
20 types of insects. The blooming or died-up
flowers and  the caterpillars  that
metamorphose in chrysalides and then in
butterflies measure the passage of time and
suggest the cyclical character of life, the
painting thus becoming a meditation on the
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fragility and ephemeral character of beauty
and life, but also on the divine nature of art.
Only the buzz of the fly from the edge of the
bowl seems to interrupt this meditation [2].
Floriography

Flower language is a mean of communication
achieved by the cryptologic use of a flower or
floral arrangement. For hundreds of years, the
method has been practiced in traditional
cultures in Europe, Asia and the Middle East.
Flowers have been given secret meanings,
inspired by mythology, folklore, religion and
historical events.Over time, the study of the
significance of flowers has become a true
science, called, in the Victorian era,
floriography. Lady Mary Wortley Montagu
(1689-1762) introduced floriography in
British culture and it was popularized in
France during 1810-1850, in Britain during
the Victorian era (ca. 1820-1880) and in the
United States between 1830 - 1850. Thus,
messages could also be transmitted by
offering a small floral bouquet called nosegay
worn in an accessory (tussie-mussie holder),
attached with a chain to the wrist. Carrying
the bouquet meant the acceptance of the
message or of the sentiment thus transmitted
[19] (selective synthesis by the cited
reference).

Each flower had its own significance, dictated
by its variety, color, location, as a self-
standing flower / nosegay / bouquet, and the
arrangement and order added details (see the
angles in which the flowers were placed),
including their wearing in the hair, or on the
corset transmitted decodable signals. The one
who sent them could court, reject a candidate,
and express positive or negative feelings [9].
“A bunch tied with a ribbon to the right
indicates that the flowers were saying
something about the sender, and the ribbon on
the left said the meaning was valid for the
receiver. A reversed strain suggested that the
opposite meaning was intended. The
elimination of the thorns said Hope to all, the
removal of the leaves meant Fear of all” [10].
Due to many European thematic dictionaries
published in that period, the symbolism
attributed to each flower was not perfectly
unitary, but there were interpretations and
associations that conveyed the same idea: lily

- purity; chrysanthemum - joy, wealth,
wonderful friend; carnation - love, affection,
fascination, health; gladiolus - love at first
glance; strength of character; generosity;
orchids - love, beauty, refinement [11].

Table 4. The romantic language of flowers
(Davies Gill, Saunders Gill, 2013)

COLOR/ LILY CHRYSAN- CARNA- ROSE
FLOWER THEMUM TION
white virginity, truth sweet and eternal love;
purity, cute; innocence;
greatness, ‘it innocence; heavenly;
is heavenly to pure love; secret and
be with you lucky-gift for a silence
woman white and red
rose: together,
unity
yellow “Floating with fugacious L you friendship;
happiness”’; love, neglected disappointed Jealousy
Jalse; joyful love me’”;
rejection,
despise
orange Hate - -
pink - .1 shall never perfect
Jforget you” happiness:
“please,
believe me”
red - 1 love you” “you make my I love you”
Jeelings to
suffer”;
admiration
purple - - capricious
mood, fantasy
dark color - - Lyes” Black rose—
death, black
magic

Source: own processing based on reference [19]
CONCLUSIONS

Generally, when a person gives flowers to
another, the gesture itself indicates affection,
attention, sympathy, friendship or love.
Moreover, the flowers also means color,
perfume and, for the initiates, symbols. The
initiation in the cultural meaning of flowers
(within a particular culture) allows extra value
to the floral gift and / or allows inter-human
dialogue to be richer in meaning, although
possibly lacking in words -“say it with
flowers”: ,,There is no colour, no flower...
that has not a verse belonging to it; and you
may quarrel, reproach, or send letters of
passion, friendship, or civility, or even of
news, without  ever  inking  your
fingers.” (Lady Mary Wortley, 1817) [19].
Following the analysis of the flower market at
the EU level for the 2008-2016 period, the
following were noted:

The European Union is the world's largest
producer of flowers and ornamental plants in
2016 (31% of total value), followed by China
(19%) and the USA (12%);
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The value of production increased by 2.2% in
2016 compared to 2008. The highest value
was registered in 2016 (21,055.34 million
Euros) and the lowest in 2009 (19,786.74
million Euros);

The main flower and ornamental plants
producing countries in the European Union
are: The Netherlands, France, Italy, Germany
and Spain;

The largest area cultivated with flowers and
ornamental plants in the EU is in the
Netherlands and in 2016 accounted for 37%
of the total EU surface area. In 2016, the
Netherlands cultivated 32.63 thousand ha with
flowers and ornamental plants. Other
cultivating countries are France (8.88
thousand ha in 2016) and Italy (8.78 thousand
ha in 2016), representing each 10% of the
total EU;

Flower prices varied over the analyzed period
for all flower categories;

The highest price was recorded in France for
the categories Roses, Gladioli and Tulips and
in Latvia Carnations and Chrysanthemums;
The biggest share in the imports of floral
products have the Cut flowers and foliage
78.5% (1,325,222 thousand Euro) in 2016;
The main countries from where the EU

imports floriculture products are: Kenya
(27.5%); Ethiopia (11.1%) and Ecuador
(11.1%);

For the analyzed period there is an increase in
imports (especially Cut flowers) from: Kenya,
Ethiopia, Ecuador, Colombia and the USA;
Mainly, in 2016, the EU imported floriculture
products from the Cut flowers category: Roses
(84%, 5,593,591,629 pieces);

The exports of floriculture products in 2016
amounted to 2,025,486,000 Euro;

Cut flowers and foliage represented 33.4% of
the EU exports of floriculture products,
meaning 677,114,000 Euro, in 2016;

EU partners for export of floriculture products
are: Switzerland (21.7% of exports), Russian
Federation (18.5%) and USA (12.3%).
Recorded export values in 2016 increased,
except for the exports to Russia (-8%) and
Ukraine (-11%);

Chrysanthemums represent 47% of the EU's
"cut flowers" exports in 2016;
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From 2002 until now the commercial balance
for floriculture products is positive.
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Abstract

Competitiveness is regarded as the main source of export development on international markets. For Moldova, agri-
food products are main exports commodities and represent about 45% in total amount of exported merchandises. In
this paper we analyze the Moldova’s agri-food sector. The goal is to analyze the potential of Moldavian
commodities on global agri-food markets and to assess the level of trade specialization. For research analysis data
from the National Bureau of Statistics was used. The data analyzes the four sections of products and the 24 groups
of commodities HS 2012 (belonging to agri-food products). The period researched is referred to the years 2001-
2016. The assessment of trade advantages is carried out through the index of international specialization (RTA
index). The results will allow to reveal the commodities with highest advantages for exports, to consolidate and

improve Moldova’s situation on global agri-food markets.

Key words: agri-food products; specialization, trade.
INTRODUCTION

The intensity of global trade flows had
increased during the last decades. Still, the
position of important exporters and producers
belong to developed countries. Often they are
also net exporters/producers. In the same
time, the economies in developing countries
had improved and allowed many of them to
specialize and to gain important position
among the main exporters of agri-food
products [7]. For best profitability,
buyers/importers tend to buy from the markets
with best price for products on the
marketplace. The exporters also will consider
the market that offers the most advantageous
price for products [1].

Competitiveness is regarded as a key issue on
global markets and the main source for
country’s export development. The ability for
a country to use the most efficient its
resources in the agricultural sector allows it to
fully benefit from comparative advantage on
global agricultural markets [9].

The specialization of exports focuses
primarily on important dynamic chapters in
global markets. In order to take advantage
from specialization and avoid some

vulnerabilities that may arise and cause the
loss of market share is important to increase
the customers of domestic products and to
diversify on markets with potential for exports
[5].

The goal of the given research is to appreciate
Moldova’s situation with agricultural and
food products on global markets, considering
the foreign trade activity as the main
indicator. This research focuses on the
assessment of relative trade advantages
through an international specialization index.
The tendencies and changes that took place in
agricultural and food trade structure and their
territorial distribution is appreciated.

MATERIALS AND METHODS

The research is based on secondary data from
the National Bureau of Statistics. The paper
examines the changes in Moldova’s
agricultural and food trade commodities both
in their structure and territorial distribution.
The period considered for analysis belongs to
2001-2016. For the structural changes
analysis of agricultural and food trade
commodities the international nomenclature
for the classification of products Harmonized
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Sections (HS) in two digits (4 sections and 24
chapters referred to agricultural and food
products). The agri-food products are
separated into two parts: agricultural products
(01-15) and foodstuffs (16-24).

The given research analysis appreciates
Moldova’s specialization in agricultural and
food products in relation to main trade
partners: European Union (EU) and the
Commonwealth of Independent States (CIS)
countries. The analysis is based on the results
of Relative Trade Advantages (RTA) index.
Relative Trade Advantage (RTA) index was
developed and introduced by Vollrath (1991)
and is calculated as “the difference between
relative export advantage (RXA) and relative
import advantage (RMA)” [5]:

RTA = RXA —-RMA (1)
where,

RXA =B = (Xi;/Xit)/ Xnj/Xnt); (2)
RMA = (M;j/ M)/ (Myj/Mne); 3)
Where M represents import, i — a country; j —
a commodity; ¢ — a set of commodities; n - a
set of countries [8].

The values over zero of the RTA index refers
to country’s comparative trade advantages,
while negative values indicates the existence
of comparative trade disadvantages. When the
RTA index registers values over zero, then for
the sector a comparative advantage is
revealed, which suppose that this sector is
relatively more specialized and competitive in
terms of trade.

RESULTS AND DISCUSSIONS

In Moldova, agriculture and food industry has
a particular importance in national economy.
This fact is determined by the high share that
the agricultural sector and food industry
maintain in the Gross Domestic Product
(GDP) (about 35%). Also, agricultural
products and foodstuffs represent Moldova’s
major export commodities in total amount of
exported goods (about 45%). According to the
data from the National Bureau of Statistics,
over 30% of active population is employed in
the agricultural sector and almost 50% lives in
rural areas (NBS, 2016).
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Considering that agri-food commodities still
have a large share in exports over the 2001-
2016, a decreasing trend is observed. This
diminishing tendency had influenced also the
agri-food trade balance, so far maintained
positive (Figure 1). Analyzing the dynamics
in Moldova’s foreign trade activity, during
2001-2016, an increasing tendency in both
exports and imports is observed. The value of
exports and both had increased, but the
overall trade balance persist negative (mainly
due to high imports of energy and gas
resources).

Analyzing the trend and changes in agri-food
trade flows dynamics 1is observed an
increasing

tendency in agri-food exports value from
356,857 thousand USD in 2001 to 2,044,611
thousands USD in 2016. During 2006-2007 a
more remarkable decrease in agri-food
exports occurred. This decrease was the result
of Russia’s applied sanctions on Moldavian
alcoholic drinks. Until 2007 C.L.S. countries
were the main trading partners for Moldova’s
exports and the Russian market was the main
destination for many Moldavian agricultural
products. The first interdiction applied as
well as the following embargoes determined
the reorientation to other markets, particularly
the European Union countries [2]. Thus the
territorial distribution of agri-food trade flows
experienced serious changes after 2006.
(Figure 2, 3).

Due to the above mentioned facts, since 2007
changes in the global distribution of
Moldova’s trade flows occurred. Thus closer
collaboration with E.U. market prevails
among other trade partners. Some
precondition for this accentuated increase in
trade flows with E.U. market was generated
by several trade facilities negotiated. First
facilities in 2006 were obtained with E.U.
market under General System of Preferences
(GSP) and General System of Preferences
plus (GSP+), followed by the Autonomous
Trade Preferences (ATP) in 2008. Under these
facilities were allowed preferences for some
agricultural and food commodities.
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Fig. 1. Dynamics of Moldova’s foreign trade, 2001-2016
Source: own calculations based on the data from [6].

Among them were the alcoholic drinks, sugar
and some agricultural products [4]. The
decision of Moldova to sign the Deep and
Comprehensive Free Trade Agreement
(DCFTA) with E.U. in 2013 generated more
interdictions from Russian Federation on wine
exports. Nevertheless, since 2014 Moldova
signed the DCFTA with E.U. that suppose a
higher degree of mutual trade liberalization
and benefit local exporters with the
possibilities to access a large and developed
market [3] .

Nevertheless the access to this developed and
competitive market imposes serious barriers
to trade for local producers. This is
particularly affecting trade due to quality and
food safety requirements on the E.U. market.
Thus, for fully benefitting from the obtained

facilities is required a boost in the
competitiveness of the traded agri-food
commodities.

The agri-food commodities exports on the
European market increased considerably by
eight times during the referred time series
(from 62,425 thousands USD in 2001 to
537,857 thousands USD in 2016). In the same
time, the agri-food exports to CIS countries
decreased during 2011-2016 with 40% (from
276,255 thousands USD to 173,891 thousands
USD). The agri-food trade flows related to
other countries (particularly OECD) also
increased (Figure 2).
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Fig. 2. Structure of agri-food exports territorial
distribution, 2001-2016
Source: own calculation.

Close trade relations are maintained with
Romania on the European market, also being
the main trade partner among E.U. countries.
Other important trade partners on the E.U.
market are Italy, United Kingdom, Germany,
Poland, France, Greece and Austria. These
countries concentrate the majority of agri-
food exports flows (over 80%).

The situation of agri-food products trade
flows also registered a boost during the
analyzed time series. In 2001-2016 the
imports of agri-food commodities from
European markets increased from 69,980 to
249,848 thousands USD. From C.I.S. markets
the imports of agricultural and food products
also increased from 27,698 to 247,842
thousands USD (Figure 3).
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Fig. 3. Structure of agri-food imports territorial
distribution, 2001-2016
Source: own calculations.

From the structure of traded agri-food
sections, both for exports and imports, the
largest share belongs to prepared foodstuffs,
beverages, spirits and tobacco (more than half
in the share of agri-food exports but also a
considerable large share in imports). A
smaller but still considerable share is
maintained by the section of vegetable
products (particularly at export). Smaller
shares belong to animal or vegetable fats and
oils and live animals (Figure 4).

Among the main exported agricultural and
food commodities on the leader position are
situated HS22 — Beverages, spirits and
vinegar, followed by HS08 — Edible fruits and
nuts; HS12-0Oil seeds and oleaginous fruits
and HS10 - Cereals (Figure 5). Together they
have a share on 68% in Moldova’s agri-food
exports.

Concerning the structure of Moldova’s agri-
food imports, it includes a diverse number of
commodities but with smaller shares . The top
eight imported agri-food commodities
concentrate a share of over 50 percent in total
agri-food imports. The leader position belongs
to HS24 — Tobacco (12%), followed by HS22
— Beverages (9%) and HS21 — miscellaneous
edible preparations (8%) (Figure 6).
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Fig. 5. Structure of the main exported commodities,
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Specialization of Moldova’s trade in
agricultural and food commodities was
assessed over the long run based on the index
of international specialization results (RTA).
The results were calculated in relation to
European market (E.U. countries) and
traditional market (C.L.S. countries) (Figure
7).

Despite the fact that in relation to European
markets most groups of products register
advantages, a decreasing tendency is
persistent after 2010. In 2016 disadvantages
for beverages and animal or vegetable fats and
oils are observed (Figure 7). The negative
values refers to the absence of trade
advantages related to the group of beverages
and prepared foodstuffs and vegetable or
animal fats and oils in the last two years was
caused by the increased amounts in imports of
these two groups of products.

Concerning the trade relations with traditional
markets (C.L.S. countries), for all groups of
agri-food products decreasing values and
disadvantages are noticed after 2006 (Figure
8). It was mainly due to the restrictions
applied to some agri-food commodities since
the first Russian embargo. It continued under
a period of recession until 2010-2011 when an
increase in the RTA index is observed.
Particularly after 2011 high trade advantages
for the groups of prepared foodstuffs,
beverages and tobacco, animal and vegetable
fats and oils is observed. The tendency is
opposed to the trade relation with European
markets.

RTA CIS

—_—

Fig. 7. Results of international specialization index for
groups of agricultural and food products in relation to
European and CIS market
Source: own calculations

The results of the index of international
specialization on the two markets (EU, CIS)
for agricultural products (HS 01-15) and food
products (HS 16-24) present contradictory
results (Figure 8). The same disadvantages are
characteristic for both E.U. and C.I.S. market
regarding agricultural products (HS 01-15).
For European market total advantages are
maintained for food products, while CIS
countries  present low  values and
disadvantages, particularly in the recent years.
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CONCLUSIONS

Important changes regarding the dynamics of
the agri-food trade flows were observed
during the researched time series. Increasing
trade flows for both exports and imports are
registered Also during 2001-2016 important
changes are noticed in the structure of traded
commodities and territorial distribution on the
main trading global markets. In both agri-food
exports and imports the leading position is
maintained by prepared foodstuffs, beverages,
spirits and tobacco. The top exported agri-
food products are beverages, edible fruits and
nuts, oil seeds and oleaginous fruits and
cereals. The imports are more diverse, the
largest share belongs to tobacco and
beverages.

For both European and C.LS. market
disadvantages are characteristic in relation to
agricultural products (HS 01-15). For
European market total advantages are
maintained for food products, while C.LS.
countries  present low  values and
disadvantages, particularly in the recent years.
In relation to European market most groups of
products register advantages, a decreasing
tendency is persistent after 2010. In 2016
disadvantages for beverages and animal or
vegetable fats and oils are observed

On the C.L.S. market, for all groups of agri-
food products decreasing values and
disadvantages are observed. Recent years high
trade advantages for the groups of prepared
foodstuffs, beverages and tobacco, animal and
vegetable fats and oils is observed.
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Abstract

The aim of the research is to identify the determinants of the evolution of the export of agri-food products from the
Republic of Moldova. The study has led to the development of a multifactorial econometric model, which can be a
useful tool for managers and decision-makers in governmental structures. The various tests performed to assess the
quality (validity) of the econometric model obtained lead to important conclusions. Firstly, exports are very
vulnerable to exchange rate fluctuations and inflation, uncontrollable factors by business managers. It follows that
the state must come with policies to support and protect agricultural producers and food industry.

Key words: export, agri-food products, econometric model, determinative, ANOVA analysis

INTRODUCTION

Export growth is one of the determinants of a

country's growth. Export has

economic

Table 1. Evolution of exports of goods and services from the Republic of Moldova, 1997 — 2016

Russian Federation

The year

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

Annual Average Index,%

Source: Data bank of the National Bureau of Statistics of the Republic of Moldova.[2]

Thousand
USD
8,740,56.5
631,817.3
463,432.4
471,465.6
565,494.9
643,791.6
789,933.6
985,173.6
1,090,919
1,050,362
1,340,050
1,591,113
1,282,981
1,541,487
2,216,815
2,161,880
2,428,303
2,339,530
1,966,837

2,044,611

Annual %
change

72.78

73.35

101.73

119.94

113.84

122.70

124.72

110.73

96.28

127.58

118.73

80.63

120.15

143.81

97.52

112.32

96.34

84.07

103.95

104.61

CIS countries

Thousand
USD
608,307
428,904.3
253,640.2
276,088.2
344,377.1
350,421.7
423,564.7
502,422.3
55,1227
423,646.8
548,888.6
622,993.7
490,415.2
624,003.2
919,265
928,119.5
923,219.8
735,647.7
492,294.6

414,185.2

97.35

Annual %
change

70.50

52.14

108.85

124.73

101.75

120.87

118.62

109.71

76.85

129.56

113.50

78.72

127.24

147.32

100.96

99.47

79.68

66.92

84.13

508,778.9
336,827.2
191,448 4
209,950.3
246,971.1
238,862.8
308,413.4
353,344.2
347,361
181,931.8
232,706.7
313,691.7
286,491.6
403,978 4
625,509.4
655,132
631,931.5
423,717.6
240,648.6

233,177.4

Thousand USD

95.97

Annual %
change

66.20

56.84

109.66

117.63

96.72

129.12

114.56

98.31

52.37

127.91

134.80

91.33

141.0

154.84

104.73

96.46

67.05

56.79

96.89

185,499.7
163,272.8
177,175.8
165,280.2
182,435.3
231,348
307,450.6
400,687
443,184.4
536,909.6
678,929.7
820,072.1
667,338.5
728,938.9
1,083,006
1,013,418
1,137,286
1,245,980
1,217,587

1,331,898.5

110.93

Annual %
change

88.02

108.51

93.28

110.38

126.81

132.89

130.32

110.61

121.15

126.45

120.79

81.37

109.23

148.57

93.57

112.22

109.56

97.72

109.32

become a key factor for generating growth
and jobs in agriculture and the food industry

[7].

European Union countries (EU-28)
Thousand USD
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At microeconomic level, this indicator is a
criterion for assessing the effectiveness of
commercial management.

It is important for the decision-makers in the
economic entities, but also for the
representatives ~ of  the  governmental
institutions, to have an upward trend.

The implementation of a new model of
qualitative economic development in the
Republic of Moldova, based on export,
investment and innovation is the strategic
vision of the National Development Strategy:
8 solutions for economic growth and poverty
reduction [5].

Annual reports of the National Bureau of
Statistics of the Republic of Moldova on
Foreign Trade for the period 1997 - 2016
mention that the exports of goods and services
from the Republic have registered a steady
annual growth (Table 1).

The average annual increase in exports of
goods and services in the Republic of
Moldova is 4.61%. An upward trend in
exports of agri-food products is also recorded
in the European Union. In 2016, exports of
agri-food products were estimated at 130.7
billion euro, an increase of 1.7 billion euro
(1.3%) compared to 2015 levels. The main
agri-food products exported from EU
countries, which saw significant increases in
2016, are pork and olive oil. The main
markets for the sale of agri-food products
produced in the EU are the USA, China,
Switzerland, Japan and the Russian
Federation. (European Commission, 2015)
[3].

EU agricultural exports exhibited a compound
annual growth rate of 3.6 %, compared to 2.7
% for the USA (Study, 2016) [6].

Over the analyzed period the geographical
area of Moldovan exports underwent major
changes (Fig.1). In 1997, most of the exports
(about 70%) were directed to the CIS
countries, mostly in the Russian Federation
(58.21%), and in the EU countries - only
21.2%. By 2016, the situation has reversed:
exports to EU countries exceed the share of
exports to CIS countries more than 3 times
(65.14%). The Russian Federation market is
already the main market for export of goods
and services. The share of exports to this
126

country constituted only 11.4% in 2016,
decreasing by 46.81 percentage points
compared to 1997. Thus, exports to the
Russian Federation have a downward trend of
about 4% annually.
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Fig. 1. Main foreign trade partners of Republic of
_Moldova, %
Source: authors’ calculations

The trend of "Europeanization" of the
Moldovan export is manifested by an average
annual increase of 10.93 %. At the same time
there is an average annual decrease of exports
in the CIS countries by 2.65%.

Agri-food products have always been the
main elements in the structure of exported
goods.

In total EU goods exports in 2016, the agri-
food sector accounted for 7.5%. (European
Commission, 2016) [4].
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Fig. 2. The share of agri-food products in total exports
to EU and CIS countries,%

Source: authors’ calculations are in base of data from
the National Bureau of Statistics

In the Republic of Moldova, the share of agri-
food products in total exports directed to EU
countries in the period 2001 - 2016 was
between 22.8 - 40.5% (Fig.2).

The highest level was registered in 2016 .
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MATERIALS AND METHODS

The evolution of the export of agri-food
products is influenced by a series of internal
and external factors, such as: economic,
political, financial, climate, etc. In order to
give an appreciation to the evolution trend of
the export of agri-food products from the
Republic of Moldova, data on exports of agri-
food products for 2005 - 2016 were collected.
The evolution of the export of agri-food
products between 2005 and 2016 in the
Republic of Moldova has a variable character
with a specific tendency which can be
expressed using the statistical models. The
applied methodology was based on the
multifactor linear regression model. By
econometric estimations the correlations
between the different factors and the
dependent variable - the export of agri-food
products — is considered to be the
representative feature of Moldovan foreign
trade. In the given context, we considered it
necessary to identify the factors of influence
on the evolution of the exports of agri-food
products and to make the calculations
necessary to justify their inclusion in a
multifactorial econometric model for the
prognosis of their evolution. Of the many
factors considered relevant for the research of
the evolution of the export of agri-food
products, expressed in Moldovan lei, 9
economic and financial factors were selected
at the initial stage. The scientific approach
was directed to the following independent
factors:

(a)The value of obtained agricultural
production.
(b)The value of manufactured food
production.

(c)The value of investments in fixed assets
(long-term) in the agri-food sector.

(d)The staff employed in the agri-food sector.
(e)Price indices of goods and services
purchased by agricultural enterprises.
()Consumer food price indices in the
domestic market.

(g)Agricultural sales price indices.

(h)The exchange rate of the Moldovan leu
against the US dollar.

(i)Annual inflation rate.

The parameters of the econometric model of
the evolution of the export of agri-food
products were estimated based on the least

squares method, using the Regression
application in Excel. After processing the 9
factors mentioned above  with the

corresponding statistical methods and testing
them according to a series of criteria (error of

approximation ( 4 ), coefficient of elasticity
(E) and coefficient of determination (R?),
autocorrelation, t-student, test F) only 4
factors have been selected, which determine
the given model, which is confirmed by the
model quality evaluation tests.

The values of the factors selected and those of
the resultant factor (exports of agri-food
products) are presented in Table 2.

Table 2. Initial data for the elaboration of the
multifactorial econometric model, 2005 - 2016

) @ 8 § £ é X
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g 52 £ |5tz E25| §
> : = = @ _= e L ®

g s 5.2 Ege2 g=27 =
= S 4 £ 5 8= Sz @ =
&= = 9 E | E£E£73 = &= =
gz 2= | 388 | 2% E

=] = 2= 8 s 2 =S

<=1 S = = ] =

=g O % g 23 =

< s | F= <

n Y X1 X2 X3 X4
2005 6,506,682 113.7 106 12.6003 11.8
2006 7,652,157 109.1 103 13.1319 12.9
2007 5,622,614 111 139 12.1362 12.1
2008 5,259,276 115.6 86 10.3895 12.9
2009 6,612,428 94.4 82 11.1134 -0.1
2010 7,478,466 105.7 143 12.3663 7.4
2011 8,593,960 108.4 110 11.737 7.6
2012 | 11,108,136 103.8 118 12.1122 4.6
2013 | 11,065,728 106.6 78 12.5907 4.6
2014 | 14,257,047 106.5 107 14.0388 5.1
2015 | 20,045,882 109.8 123 18.8161 9.7
2016 | 18,220,321 107.4 97 19.9238 6.4

Source: elaborated by the authors: data from the
National Bureau of Statistics (www.statistica.md) and
the National Bank of Moldova (www.bnm.md) [2]

The assumptions underlying this model are as
follows:

(1)The export of agri-food products is
influenced and depends on the indices of
selling prices of agricultural products.

(i1)The export of agri-food products is
influenced and depends on the indices of
consumer food prices in the domestic market.
(ii1)The export of agri-food products is
influenced and depends on the dollar / leu
exchange rate.
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(iv)The export of agri-food products is
influenced and depends on the annual
inflation rate.

To test the four hypotheses of the model, the
authors used the statistical analysis tool and
the application of the Data Analysis module in
Excel allowed the -elaboration of the
multifactorial linear regression model, where
the resultant factor is the value of the export
of agri-food products (Y) and factors (x;) are
the four nominees below:

-food consumer price indices (x;);
-agricultural sales price indices (x2);
-exchange rate MDL / USD (x3);

-annual inflation rate (x4)

The general form of the multifactor linear
regression model is the following:

Y=fip,X) +e )
where: X = X(X;, X5, ..., Xu) - vector of
independent variables;

[ — parameter vector of the regression

equation;

¢ —random error (deviation);

Y — dependent factor (variable).
The theoretical model of the multiple
regression equation has the form:

Y=Ppo+p1Xi +t X0+ ... +fuXnte (2)

Po— the free term, which determines the
value of Y, when the values of all factors
(independent variables) are equal to 0.

RESULTS AND DISCUSSIONS

The results of the statistical regression
analysis led to the identification of the
multifactorial econometric model expressed
by the regression equation (3):
Y =-47.809 + 0.403X;+ 0.01189 X>+ 1.4526
X3—0.7765 X4 3)
This model will allow the estimation of the
influence of some determinants of the foreign
trade dynamics of the agri-food sector as well
as the empirical verification framework of the
four hypotheses mentioned above. Free model
term PBo = -47,809 has a negative value and
demonstrates the existence of additional
factors that influence the export of agri-food
products and whose global impact is negative.
Analyzing the coefficients of the estimated
regression model (3), we note that three of the
four factorial variables exert a positive
128

influence on the export of agri-food products.
In the order of significance level of influence,
the most important factor is the exchange rate
of the Moldovan leu against the US dollar: an
increase with its monetary unit generates an
increase of over 1,452.48 million lei of the
independent variable. The increase by one
percent of the consumer food price index
determines an increase in the export of agri-
food products by over 403.12 million lei. The
increase of the agricultural sales price index
leads to a sub-unitary increase of the export,
namely to a percentage point in addition to the
sales price index we get an increase of 11.83
million lei in the value of the export of agri-
food products. At the same time, inflation
exerts a negative influence on the dependent
variable: the increase in inflation by one
percentage point, the value of the export of
agri-food products decreases by 776.53
million lei.

Correlation matrix analysis of the export of
agri-food products (dependent variable) by the
factors included in the model (independent
variables - x;) shows that between the factor x;3
(the exchange rate of the Moldovan leu
against the US dollar) and export is a direct
and very close link (90.5%). A direct
connection is also evidenced by the factor x;
(indices of selling prices of agricultural
production), but its intensity is very weak -
only 1.8 percent. An indirect link is between
the resultant factor and the factors x; and x..
The multiple correlation coefficient (Multiple
R) of 0.9522 indicates that there is a strong
link between the export of agri-food products
and the analyzed factors of influence.

4)
R?=0.95222 = 0.9068

The determinant coefficient (R-Square) has a
value of 0.907 and expresses that 90.7% of
the variation in the export of agri-food
products from the Republic of Moldova can
be explained by the variables included in the
model.

A more objective appraisal provides the
adjusted determinant coefficient (Adjusted R-
Square), the value of which is closer to 1, the
more the regression model explains the



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 18, Issue 2, 2018
PRINT ISSN 2284-7995, E-ISSN 2285-3952

behavior of the resultant variable (Y). Its
calculation formula is as follows:
R'=1-(1-R)-2=L 5)

n—m—1

=2 o
R :1—{1—0.9068}1;:41_1:O‘85-'1
The adjusted value of the determination
coefficient shows that 0.854 of the total
variation is due to the influence of the
independent variables. The value of the
approximation error is 1.887993 estimated
econometric models, which is an indication
that it can be used to make predictions. A
model is considered to adjust the time series
analyzed if the approximate error of the model
is between 5-7% [1]

Analysis of the values of the coefficients of
elasticity expresses the percentage change of
the value of the export of agri-food products
to the 1% change of the independent variable.

E;=b—
7 (6)
Table 3. Elasticity coefficients of the econometric
model
Calculation Description
E,= 04031“7-66? —4953 | [E1|>1 significant
102 influence
s = 0011920797 _ 195 | [E2|<1 | insignificant
102 influence
By=14532218 _ 191 | [Es|>1 | significant
102 influence
Ey=— (]_776?;3_1; ——0.603 | [E4 <1 insignificant
“ influence

Source: Authors' calculations

The data presented in Table 3 shows that the
import value is sensitive to the 1% variation
in the consumer price index and the exchange
rate of the domestic currency against the US
dollar. A criterion for assessing the quality of
an econometric model is the coefficient of
autocorrelation. A model is considered
relevant to the forecast in the absence of auto-
correlation. Such a situation shows whether
the value of the coefficient of autocorrelation
(rei) 1s less than 0.5. The calculation of the
autocorrelation coefficient demonstrated the
lack of first-order autocorrelation. The value
of the autocorrelation coefficient is -0.191, so
autocorrelation 1is missing, which again
demonstrates the validity of the econometric
model.

Respectively, this value falls within the range:

-0.683 <r;=-0.191 < 0.683.
The validity of the model is also confirmed by
the Fisher test, which shows the role of
influence factors in explaining the evolution
of the export of agri-food products. The value
of the F test is 17.022 and the significance
threshold is 0.001032. The inequality ratio
(0.001032 <0.05) shows that the econometric
model is valid.
The Durbin-Watson Criterion (DW) was
calculated based on Formula 9 and has a value
of 2.01. According to Durbin-Watson's
statistical value table, we find that for n = 12
and k = 4 (significance level 5%) the values
were determined: d;= 0.69; d>= 1.97,
therefore, autocorrelation is missing.
The residue study shows that the value of the
RS criterion is 3,134 and falls within the
range (2.7-3.7), so the condition of the normal
residue distribution of the model is respected.
In this way, the model is appropriate
according to the principle of the normal
distribution of the residual component.

CONCLUSIONS

The presented results confirm that the
assumptions underlying this model are valid
and the tests performed confirm the quality of
the model, so the export of agri-food products
is determined by the variation of the four
factors: the consumer food price index,
agricultural sales price indices, the Moldovan
leu exchange rate against the US dollar and
the annual inflation rate.
The interpretation of multifactor regression
model parameters has highlighted the extent
to which each of the factorial variables
included in the model can be considered
determinants of the export of agri-food
products, giving managers the opportunity to
choose the optimal option they want to use in
analyzing the evolution and evolving of
exports of agri-food products.
The authorities of the Republic of Moldova,
through its institutions, must create
transparent mechanisms for the management
of international markets and prices. As the
value of exports of agri-food products greatly
depends on international market prices and
producers are informed post-factum, the
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creation of such a mechanism would allow
producers to predict and monetize their long-
term income. However, the efficiency of
commercial management in the agri-food
sector can not be enough to lead to the
development of foreign trade without
implementing  other = mechanisms  and
strategies to increase the competitiveness of
products and promote exports of agri-food
products.
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Abstract

Being a plant specific to the temperate climate with mild winters, cool and humid summers, the rapeseed is
currently one of the world’s most important oil plant species, being cultivated for its oil rich seeds. The main
purpose of this study is to analyze the relationship between climatic conditions and the rapeseed culture for the time
interval 1990 — 2013, in the context of the climate changes. The analysis was based on the climate data collected
from the meteorological stations from Urziceni, Grivita and Slobozia, on the data regarding the rape cultivated
area and production in the territory of the lalomita County. The research was carried out in the Southern Romania,
in the second favorability degree area for the rapeseed culture. With the help of the analyzed data, the variability in
time and space of the rapeseed culture in relation with the climatic conditions has been highlighted.

Key words: climatic conditions, productions, rapeseed, lalomita

INTRODUCTION

Rape is one of the most important plants
grown in Europe, with an average area of 6.6
million hectares cultivated and an average
production of 21.6 million tonnes [8]. This is
due to increased demand for vegetable oil and
agronomic advances that make production
more efficient and more profitable. It is a
plant that prefers a temperate ocean climate
with mild winters and an average annual
temperature of 7-10°C [10]. Big rapeseed or
autumn rapeseed is currently one of the most
important oil species in the world due to the
oil content of 42-48% [12]. Rapeseed has a
multiple use in the textile, leather, plastic
industries or as a feed or melliferous plant. In
autumn, the rapeseed culture has two
important stages, namely: first, from sowing
to starting of winter and the second one at the
winter outing, when the cycle of vegetation is
resumed to maturity and harvest. In achieving
the maximum production, it is necessary that
soil, plant, soil or hybrid, lack of pests and
pathogens, but especially climatic conditions
to be optimal. The autumn rapeseed may have

low productions due to drought at sowing,
weaker winter resistance, especially when
there is no snow cover and higher
susceptibility to brumishes during blooming
so that knowing the climatic factors plays a
major role in the agricultural management of
the culture [4].

In Romania, the rapeseed has been cultivated
since the 19" century, disappearing from
culture in the middle of the last century, but in
the early 2000s, it was reintroduced and
expanded into culture. The degree of
favorability of the rapeseed is higher in the
Eastern, Centre and Western Romania,
because the conditions for springing and
wintering without loss of culture are ensured
comparing to the Southern Romania with
lower rainfall, where cultivation with
irrigations is recommended. Due to the high
demand on the Romanian agricultural market,
the use of rapeseed hybrids has become a
neccessity due the higher productions than
those of the rapeseed varieties. The main
purpose of this study is to analyze the
requirements of autumn rapeseed crops
towards the climatic conditions in the lalomita
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County area in the context of the global
climate changes. At both global and national
levels, there has been observed, over the last
decades, a progressive warming of the
atmosphere, an increase in the frequency of
extreme weather events and a rapid alternation
between high drought and abundant floods [3;
10]. All of these have direct implications in
agriculture, and implicitly in the supply of water
to the soil. The Ialomita County is located in the
South-Eastern Romania, occupying 1.9% of the
country's surface. In 2014, the county's
agricultural area was 374,495 ha [11],
representing 84.1% of its area. The lalomita
County overlaps most of its part over the
Central Baragan Plain, a plain of fluvial-lake
origin and with altitudes falling from West to
East, from 150 m to 20 m [7] (Fig. 1).
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Fig. 1. The hypsometric map of the lalomita County
Source: own processing from open source GIS

MATERIALS AND METHODS

For this study, there were used the climatic
data from the meteorological stations:
Urziceni, Grivita and Slobozia, which belong
administratively to the Ialomita County (Fig.
2). The three stations are considered to be
representative for the study area [6]. In order
to highlight the climatic requirements of the
autumn rapeseed, there have been used the
areas and productions data from the National
Institute of Statistics (NIS). Besides the
analysis of the climatic data, the surfaces and
productions, the Angot report (mm) was also
calculated as the ratio between the sum of the
warm  semester  precipitation  (April—
September) and the sum of the cold semester
precipitation (November—March).

The methods used in the data analysis are the
classic statistical ones, but also the modern
ones in the GIS environment and the graphic
132

representations are based on the Microsoft
Office Excel software.

Fig. 2. The localization of the

geographic
meteorological stations: Urziceni, Grivita and Slobozia
in the study area

Source: own processing from open source GIS

RESULTS AND DISCUSSIONS

The autumn rapeseed is a plant with moderate
demands on the soil and air temperature,
being sensitive to the temperature oscillations.
The amount of temperatures required during
autumn vegetation is about 800°C (3t> 0°C)
[12]. The recommended sowing period for
rapeseed is from August 15" to September
15", In terms of humidity, it is a crop with
high water requirements and with a low
drought resistance, especially after the
emergence and formation of the leaf rosette.
This aspect is the result of the small sowing
depth of 2-3 cm, so the root system grows
poorly during this period. The rapeseed is a
light-loving plant, especially towards the end
of the growing season. It is also a plant that
economically capitalizes the deep, permeable,
rich in humus and calcium soils, with neutral
Ph, of the chernozem type, present in the
lalomita County. The climate data analysis
provides information on the main climatic
factors with optimal or restrictive character on
the rapeseed culture. In the analysis of the air
temperature, the surface temperature and
atmospheric precipitation, there have been
used the monthly, annual and seasonal data
for the time interval 1990-2013, highlighting
four years: 2007 and 2012 as drought years
and 2005 and 2013 as rainy years. These years
indicate the rapid change between the dry
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years and the rainy years as a consequence of
the global climate changes.

The air temperature has a major role in the
cycle of vegetation of the autumn rapeseed
[9]. Each phase of vegetation has upper and
lower temperature limits, besides which the
culture is the subject of heat stress. For the
studied area, from 1990 to 2013, one can see
from Figure 3, a thermic regime with values
close for all the three stations, which varies
between -1.4°C for January at Grivita and
Urziceni stations and 23.7°C at Slobozia in
July. The multiannual average for the time
interval 1990-2013, at the level of the
Ialomita County is of 11.4°C, being 0.4°C
higher than the normal climatic values, 1961—
2000 [1]. There are remarkable for this period,
the years 2007 and 2012, with annual average
temperatures higher or close to 12°C. The year
2007 holds the thermic record, oscillating
between 12.7°C at Grivita station and 12.8°C
at Slobozia and Urziceni stations. The thermic
deviation from the multiannual average is
+1.4°C.
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Fig. 3. The annual air temperature regime (°C) in the
Ialomita County, 1990-2013
Source: processed data after NMA

The surface soil temperature influences all
the plant physiological processes. Their
intensity increases with temperature, up to a
limit threshold considered critical to plants.
From the analysis of the monthly and annual
average of the soil surface temperature, one
can notice that: at the Grivita station, the
temperature registers values between -1.5°C in
January and 29.5°C in July, with a
multiannual average of 13.6°C; at the
Slobozia station, the values are between -1.4
°C for January and 29.5°C in July, with a
multiannual average of 13.7°C and at the
Urziceni meteorological station, the value

difference is between -1.6°C and 28.9°C and
with a multiannual average of 13.7°C (Fig. 4).
At all the meteorological stations in the
[alomita County, the climatological normal
was exceeded, from 1961 to 2000, with 0.6—
0.7°C [1].

Fig. 4. The annual soil temperature regime (°C) in the
Ialomita County, 1990-2013
Source: processed data after NMA

The thermic factor, both the air and surface
temperature, plays a very important role for the
autumn rapeseed in properly preparing the plants
for the wintering and restarting in vegetation.

The atmospheric precipitation is the main
source of the soil water, and the crop
requirements are different during the
vegetative cycle. The critical periods for water
are in August and September, when the
rosette leaves (6—8 leaves) and the phases of
flowering and fructification are rising and
forming. There are good productions in the
areas where the annual rainfall value is 450—
650 mm. In the Ialomita County, for the time
interval 1990-2013, there were recorded
multiannual quantities of rainfall of 469.3 mm
at Grivita, 475.9 mm at Slobozia and 526.0
mm at Urziceni. These values are within the
specified range, but closer to the lower limit
of the water demand throughout the growing
cycle, that being the reason the irrigation is
required. At the level of the county, the
multiannual average precipitation value is
490.4 mm, 50.4 mm more than the lower limit
of 450 mm of the optimal rainfall
requirement. There is a decrease in the
amount of precipitation from West to East, as
shown in Figure 5.

During the study period, the years 2005 and
2013 are recorded as rainy years, the record
being in 2005, 900.9 mm at Urziceni, 713.7
mm at Grivita and 734.1 mm at Slobozia.
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These amounts of excess rainfall have caused
depreciation and production losses.
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Fig. 5. The annual precipitation regime (mm) in the
Ialomita County, 1990-2013
Source: processed data after NMA

For the study period, the Angot ratio (mm),
has been calculated, indicating the degree of
climatic continentalism [5]. The values of this
index varies from 1.8 mm at Urziceni to 1.6
mm at Slobozia, while for Grivita, the Angot
ratio value is 1.5 mm. The values over 1 of
the index indicate a decrease in precipitation
in the warm semester (April-September), due
to the continentalisation of the ocean air
masses reaching the area. The years 2007 and
2012 with severe droughts, and the years 2005
and 2013 with abundant periods of rainfall,
confirm the intensification of the climatic
variability after 2000 [2]. The average
productions of rapeseed fluctuate within fairly
high limits, from 364 kg/ha, in 2007, on a
cultivated area of 71,116 ha to 2732 kg/ha, in
2013, on an area of 38,950 ha [I1] as a
consequence of the great variability in time
and space of each meteorological element in
relation to the cultivated soil or hybrid, the
soil conditions and the applied crop
technology. The average production for the
Ialomita County, for the time interval 1990—
2013, 1s 1,408.1 kg/ha.

CONCLUSIONS

The autumn rapeseed is an agricultural crop for
which the cultivated area is growing, this being
the result not only of the high oil content, but
also of the good trading price. The rapeseed is
a culture plant with moderate temperature
requirements, but demanding for moisture. For
the Ialomita County, in the time interval 1990—
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2013, there was an increase in the average
productions of the rapeseed and cultivated
areas. In the context of the global climate
changes, the agricultural production will be
affected by the climate variability, especially in
the areas with a high-risk drought, such as the
[alomita County. As a result, knowing the
climatic factors is absolutely necessary in a
decision-making system for a sustainable
agricultural management.
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Abstract

In the article are exposed the results of the study of biochemical quality of biocopmpost obtained by using the
effective microorganisms from microbial preparations ,, Baikal O9M-1"" and ,,EM-1", in the process of bioconversion
of the organic wastes unfermented. Material for research served unfermented cattle manure and the object of
investigation - two preparations of efficient microorganisms ,,Baikal OM-1" and ,,EM-1". Analyzing the results
obtained in the experiment it was found that in biocompost obtained from the unfermented manure of cattle,
subjected to the bioconversion process using preparations ,,Baikal DM-1" and ,,EM-1" diminished essentially the
content of ammonia, respectively with 79.68% - 70.91% and 85.09% - 70,03%, and increased the total nitrogen,
respectively with 147.33% - 105.33% and 162.67% - 128.00% in comparison with the same indicators in manure
samples at the initial stage. Consequently, it has been found that use ,,Baikal OM-1" and ,,EM-1" preparations has
led to substantial changes in content ammonia and total nitrogen, thus improving the quality of the biocompost.

Key words: biocopmpost, effective microorganisms, preparations ,,Baikal OM-1" and ,,EM-1",
unfermented manure

INTRODUCTION Yeast, acido-lactic bacteria, photosynthetic

bacteria, nitrogen fixators, actinomycetes
Obtaining organic agricultural production is a  form the largest groups of efficient
matter of global importance for society. The = microorganisms that are not genetically
global environmental situation, including the modified. What makes efficient

regional, has worsened in the last century due
to the industrialization and chemicalization of
agriculture, the storage, preservation and
unreasonable use of organic waste, etc. These
have resulted in pollution of the environment
and its components. A special role in the
improvement of the environmental situation
belongs to the technology of bioconversion of
organic waste using biological methods
(worm cultivation technology) [2, 3] and
microbiological (efficient micro-organisms
technology - EM). Efficient microorganisms
were discovered by Teruo Higa, PhD in
agronomy and horticulture professor at
Ryukyus University in Okinawa (Japan) in
1980 [12].

According to literary sources, efficient
microorganisms live in balance over 80of
different species of aerobic and anaerobic
microorganisms, where some live with the
metabolites of others [12, 14].

microorganisms to be so important are their
particular features of regeneration, structuring
and antioxidation, which gives them
extraordinary effects and a wide and varied
range of applications almost unlimited in
various fields.

The cycle of nutrition on the earth is a circular
chain: earth - plants - animals - man - earth. In
the vital processes of this cycle, micro-
organisms are of great help, turning
substances of different origins into nutrients
for plants, animals and humans. Efficient
(beneficial) microorganisms are also the basis
of all forms of life on earth [12, 13].

It is known that microorganisms are divided
into three main categories:

-microorganisms ~ of  degradation  and
degeneration, the metabolites of which are
oxidants  responsible = for  putrefaction,
decomposition and degeneration. In these
processes the free radicals (aggressive
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oxygen) are formed which are at the origin of
most diseases;

-microorganisms for structuring, regeneration
and fermentation, the metabolites of which are
antioxidants, which are the basis of soil,
water, plant, animal and human health;

- neutral microorganisms, which are the most
quantitatively represented. These
microorganisms are the followers who behave
in the structuring or decomposition elements,
following the preponderance of the other two
groups.

Efficient microorganisms are used to improve
soil quality and produce ecological production
[1, 8].

In zootechny, the wuse of efficient
microorganisms allowed remarkable
diminution of wunpleasant odors, almost

complete disappearance of flies, suppression
of some diseases, obvious increase of fertility
through artificial sowing, increase of meat,
milk and eggs quality [7].

Technology of efficient microorganisms
opens new perspectives and opportunities for
sustainable agriculture. It can become the
basis for efficient production of organic
production of plant and animal origin.

The purpose of the research included the
determination of the role of efficient
microorganisms in the process of processing
of unfermented organic waste and the
objective was to determine the influence of
microorganisms on the process of processing
of unfermented organic waste and the quality
of the compost obtained.

MATERIALS AND METHODS

For the purpose of the research, two
concentrated microorganisms "Baikal DM-1"
and "EM-1" were purchased, from which
were obtained by dilution with unchlorinated
and filtered water the basic solutions and their
working solutions.

From the concentrated microorganisms
,,Baikal OM-1""" and ,,EM-1", diluted in a ratio
of 1: 100 using unchlorinated and filtered
water, having a temperature of 20-25°C and
with the addition of nutrient medium (special
molasses), after 7 days, according to the
instructions of use, was obtained the basic
136

solution with efficient microorganisms.
Subsequently, from the basic solution was
obtained the working solution, by diluting 100
ml of the base solution with 10 liters of water.
Thus, the working solution was obtained,
which was subsequently used for the
processing of unfermented cattle manure.

To process 0.5 tons of manure, were used
0.250 liters of base preparation or 50 liters of
working solution. The process of manure
processing with the preparation ,,Baikal 9M-
1” was performed under anaerobic conditions
and with the preparation ,,EM-1” under
aerobic conditions. Polyethylene tubing was
used to obtain anaerobic conditions.
Unfermented cattle manure subjected to
bioconversion with the use of efficient
microorganisms contained about 30%  of
cellulose in order to reduce moisture to 50-
60%.These requirements were followed in the
experiment with both efficient
microorganisms (EM) that were subjected to
test.

The experiment was organized outdoors.
Materials for research have served the
unfermented cattle manure and compost
obtained in the bioconversion process, which
were subjected to biochemical analyzes
(active acidity, organic substance, ammonia,
total nitrogen content and object of research -
two efficient microorganisms preparations
»Baikal OM-1" - produced by OOO ,,O5M-
HEHTP” (Russia, Ulan-Ude) and ,,EM-17,
produced by JSC "Bioem Techology"
(v.Cojusna, R. Moldova).

For the purpose of testing these preparations,
an experiment was carried out in which three
variants were used for each of the two
preparations, including two experimental and
one control. In experimental variants,
unfermented cattle manure has been subjected
to composting with efficient microorganisms
of the ,Baikal OM-1” and ,EM-1”
preparations under anaerobic and aerobic
conditions. In the control variants
unfermented cattle manure was subjected to
traditional composting.

The biochemical investigations of
unfermented cattle manure and compost
obtained after 2 months of microorganism
processing have been performed according to
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the methods set forth in the Standards [5, 6]
and specialized textbooks [9,10,11].

RESULTS AND DISCUSSIONS

According to the results obtained (Table 1) it
was found that in the samples of unfermented
cattle manure used as a substrate for the
production experiment (initial stage) the
moisture, dry matter, active acidity and total
nitrogen showed non-essential differences
between the three variants of the experiment.

During the experiment, observations were
made over the processes that took place in the
experimental variants. It was found that
because of the high temperatures as a result of

the manure processing process with
preparation ,,Baikal DM-1" (under anaerobic
conditions) and ,EM-1” (under aerobic
conditions), only a few indicators of the
quality of organic waste have changed. At the
end of the experiment, the values of
unfermented manure did not change
essentially, except for the value of ammonia,
total nitrogen and ash.

Thus, as demonstrated by the results outlined
in Table 1, changes in some of indicators of
processed manure using both types of ME
preparations took place in relation to the
initial stage in both the first and second
months of the experiment.

Table 1. The biochemical composition of the nutrient substrate and of the compost obtained in the result of the use

of efficient microorganisms of preparation "Baikal- OM -1"

Period and variants of the experiment; conditions of fermentation
Initial After a month After 2 months
Indicators Control Experiment Experiment
Traditional composting ME ,Baikal - OM-1” ME ,Baikal - OM-1”
(aerobic) (anaerobic) (anaerobic)
Humidity, % 79.34+1.71 80.40 + 0.76* 80.63 + 0.71
Dry substance, % 20.67 £ 1.71 19.60 £ 0.76* 19.37+£0.71
Active acidity, u.c 8.52+0,21 6.20 + 0.00 7.334+0.053
Ammonia,mg/kg 403.00+44.25 81.89 + 6.83 60.08 = 19.25
Total nitrogen, % 1.50+.0.14 3.71+£0.22 3.94+0.13
Ash content, % 14.52 £ 0.88 17.73 £1.07 22.00 £ 0.58*
Organic substance, % 42.74 +0.44 41.14+ 0.53 39.00 £ 0.29*

Note: Authenticity: 80.40* - P <0.001

After a month of fermentation of the
unfermented manure in the samples of the
manure subjected to fermentation with the
preparation ,,Baikal EM-1”, the amount of
moisture, active acidity (pH), total nitrogen
and ash increased by 1.36%, 27.23%,
147.33% and 22.11% in comparison to these
values in control samples. The quantity of dry
substance, active acid (pH), ammonia, and
organic substance decreased in comparison to
the control variant by 5.18%, 27.23%, 79.68%
and 3.74%.

At the end of the experiment, after two
months of experimentation, the values of
humidity, active acidity, total nitrogen and ash
from unfermented manure treated with EM of
preparation  ,,Baikal OM-1"  increased
respectively by 1.63% 97%, 162.67% and
51.52% and those of dry matter, ammonia and
organic matter decreased respectively by

6.29%, 85.09% and 8.75%, compared to the
initial period (control variant).

Thus, in the process of bioconversion of
organic wastes during the various periods
(one month and two months), using the
preparation with EM ,,Baikal OM-1”, under
anaerobic conditions, the total amount of
nitrogen, the acidic active and the ashes
essentially increased and the amount of
ammonia was reduced, thus improving the
quality of the obtained compost.

The same legality was also found in the
biochemical indicators of unfermented cattle
manure subjected to bioconversion using the
preparation ,,EM-1"(Table 2).

According to the results shown in the table it
was found that after one month of aerobic
experiment, the total nitrogen, active acid and
ash increased respectively by 105.33%, 14.67
and 173.21% and essentially diminished
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ammonia and organic substance respectively
by 70.91% and 29.34%, compared to the

Table 2.The biochemical composition of the nutrient substrate and of the compost obtained in the result of the use

of efficient microorganisms of preparation "EM -1"

initial period. The other indicators did not

undergo any non-essential changes.

Period and variants of the experiment; conditions of fermentation
Initial After a month After 2 months
Indicators Control Experiment Experiment
Traditional composting EM ,EM -1~ EM EM-1”
(aerobic) (anaerobic) (anaerobic)
Humidity, % 79.34+1.71 77.97+0.35*% 76.97 £ 2.65
Dry substance, % 20.67 £ 1.71 22.03 £0.35* 23.03 £2.65
Active acidity, u.c 8.52+0.21 7.27+£0.12 7.60 + 0.00
Ammonia, mg/kg 403.00 + 44.25 117.25+11.41 120.78 £ 11.89
Total nitrogen, % 1.50+0.14 3.08 £ 0.44 3.42+0.73
Ash content, % 14.52 +£ 0.88 39.67 £1.43* 33.65+£2.01
Organic substance, % 42.74 £0.44 30.20+0.72%* 33.18+1,14

Note: Authenticity: 77.97*- P < 0.001

From the exposed ones it was found that after
one month from the beginning of the
experiment, under the influence of efficient
microorganisms, there were changes in the
quality of the obtained compost.

By comparing the values of the biochemical
indicators of the unfermented manure treated
with EM of the preparation ,,EM-1" at the end
of the experiment (after two months), with
those of the control variant, that the dry
substance, the active acidity, the total nitrogen
and the ash increased respectively by 11.42%
and 10.80%, 128.00% and 124.86%, and the
amount of ammonia and organic substance
decreased by 70, 03% and 22.37%. The other
indicators have undergone minor changes.
Analyzing the obtained results, it has been
found that the wuse in the process of
bioconversion of unfermented cattle manure
of preparations with EM ,,Baikal OM -1 and
,,EM-1",over two months, have a beneficial
effect on the quality of the obtained compost.

CONCLUSIONS

The use of unfermented cattle manure in the
bioconversion process of preparations with
efficient microorganisms ,,Baikal M -1 and
,,EM-1",over two months, contributed to the
increase of acidity, total nitrogen and as hand
to the diminution of ammonia and organic
substance.

Both preparations with efficient
microorganism shave a beneficial effect on
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the obtained compost substantially increasing
the total nitrogen content and diminishing that
of ammonia of ammonia and organic
substance have essentially changed so
improving the quality of the obtained
compost.

The technology of wusing the efficient
microorganisms  in  the  process  of
bioconversion of the organic waste 1is
proposed for the sustainable development of
the agriculture and the obtaining of the
fertilizers and the ecological agricultural
production in the households with different
forms of the ownership.
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Abstract

The Danube Delta is a poorly developed area, but it has tremendous potential. The European Union will allocate
the Danube Delta by 2020, with the possibility of extending for an additional three years the amount of 1.3 billion
euros for infrastructure, tourism and jobs. In this paper we analysed, based on the questionnaire, the opinion of the
tourists who visited the Danube Delta regarding the future investments aimed at developing the Danube Delta
reservation. The questionnaire was applied on a sample of 1,067 tourists, from 1 March 2017 to 31 January 2018,
in the following localities: Crisan, Murighiol, Sulina, Mila 23, Sfantu Gheorghe, Caraorman, Periprava, Maliuc,
Gorgova and Dunavdtu de jos. The tourists’ opinion on the investments that should be made for the development of
this area, 55% think that investments in road infrastructure should be made, 23% in actions to promote the tourist
potential of this area, 15% consider it necessary investment in utility infrastructure, and 5% of them consider the

number of tourist units to be insufficient.

Key words: Danube Delta, infrastructure, investments, questionnaire, tourists

INTRODUCTION

The territory of the Danube Delta Biosphere
Reserve, delineated according to the law, has
a total area of about 580,000 hectares and it is
located in south-eastern part of Romania,
including the Danube Delta itself, Razim-
Sinoie Lake Complex, the Danube Marine to
Cotul Pisicii including the floodplain area
Somova-Parches, Lake Saraturi-Murighiol
and the marine area between the seaside and
the isobata of 20 m. The geographical position
of the Reserve is defined by the following
geographical coordinates: 28 © 10'50 "(Cotul
Pisicii) and 29°42'45" (Sulina) eastern
longitude; 45°27'(Chilia branch, km 43) and
44°20'40 "(Cape Midia) north Ilatitude
(Hontus, 2015) [3].

Of the total area of the Reserve, more than
half (312,440 ha) are the natural aquatic and
terrestrial ecosystems included in the list of
UNESCO World Heritage Sites as well as
those for ecological reconstruction, which are
the public domain of national interest. The
territory of the Reservation is located in the
administrative territories of 3 counties: Tulcea
(87.73%), Constanta (12.23%) and Galati

(0.14%). The Government of Romania has
decided that the largest investments will be
made here at the national level. The European
Union will allocate 1.3 billion Euros to
infrastructure, tourism and jobs by 2020, with
the possibility of extending for a further three
years. Approximately 70% of the amount will
be given to public units that will spend the
money from infrastructure to biodiversity,
with the rest of the money being attracted to
the locals (Cretu et al, 2017) [2]. The
Managing Authority for the Operational
Program for Fisheries and Maritime Affairs
2014-2020 announced the launch of 12 calls
for applications for financing dedicated to the
development of the fisheries sector in the ITI
Danube Delta. On all 12 lines of funding,
about 27 million Euros is currently available
to the potential beneficiaries. The Strategy for
the 2014-2020 Operational Program for
Fisheries and Maritime Affairs (POPAM)
aims primarily to increase production in
aquaculture and processing as well as to
increase operator profitability, biodiversity
conservation and environmental protection,
maintaining and creating jobs, especially in
fisheries areas (Popescu et al., 2017) [4]
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(Toma, 2014) [5]. The Ministry of Regional
Development, Public Administration and
European Funds has recently launched calls
for proposals POR/165/2 (2.1.B - Business
Incubators) and POR/179/2 (2.1.B.ITI -
Business Incubators - ITI Danube Delta)
related to Priority Axis 2 - Improving the
Competitiveness of Small and Medium Sized
Enterprises, Investment Priority 2.1 -
Promoting Entrepreneurship, in particular by
facilitating the economic exploitation of new
ideas and by encouraging the creation of new

businesses, including business incubators. For
the ITI Danube Delta, the financial allocation
is more than generous, almost 12 million euro,
the novelty of this appeal being that among
the potential applicants were also the
territorial administrative units. Recently, the
contract for one of Romania's most important
infrastructure projects - the design and
execution of the Suspended Bridge on Danube
project was signed. The value of the project is
about 500 million Euros.

.27’-"",';!1"

Suprafats totali  REDD

il

|

Tone cu protectie ntegrald

.
-]

Source: (ARBDD, 2015) [1]

MATERIALS AND METHODS

The questionnaire was applied to a sample of
1,067 tourists from 1 March 2017 to 31
January 2018 in the following localities:
Crisan, Murighiol, Sulina, Mila 23, Sfantu
Gheorghe, Caraorman, Periprava, Maliuc,
Gorgova and Dunavatu de jos. Of the total
respondents interviewed, 41.58% are between
41 and 60 years of age, followed by those
aged between 26 and 40, with a 37.62% share,
and at the opposite aged over 60 (11.88%) and
those aged between 18 and 25 years (8.91%).
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Fig. 1. Danube Delta Biosphere Reserve-functional areas with differential protection scheme

RESULTS AND DISCUSSIONS

Tourists' opinion on future investments
destined to be developed in the Danube
Delta's reservation according to their age.

The tourists' opinion on the investments that
should be made for the development of this
area, 55% think that investments in road
infrastructure should be made, 23% in actions
to promote and disseminate the tourist
potential of this area, 15% consider that there
is a need for investment in utility
infrastructure and 5% of them consider the
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number of agritourism units to be insufficient

(Table 1),

Table 1. Structure of tourists' opinion on future investments aimed to developing the Danube Delta's reservation

according to their age

Where do you think should be made the future investments in the Danube Delta natural reserve?

The tourist's age

In capacity of In the In the Actions of
Age UM agritourism road utility promotion Other Total
(years) o dation infrastructure infrastructure and broadcasting
No. No. No. No. No. No. %
18 -25 No. 0 3 0 5 1 9 9%
26 — 40 No. 3 23 8 4 0 38 38%
41 -60 No. 2 23 6 10 1 42 42%
> 60 No. 0 7 1 4 0 12 12%
No. 5 56 15 23 2 101 -
TOtal 0, 0, 0, 0, 0, 0, 0,
% 5% 55% 15% 23% 2% - 100%
Standard Residue
18 -25 No. -0.67 -0.89 -1.16 1.96 1.95
26 — 40 No. 0.82 0.42 0.99 -1.58 -0.87
41 -60 No. -0.05 -0.06 -0.10 0.14 0.18
> 60 No. -0.77 0.13 -0.59 0.77 -0.49
Chi-Square 17.54 18.55 p>0.1(%)
Calculated = 21.03 p > 0.05(**)
Degrees of Critical value (theoretical)=
freedom (df) 12 26.22 p > 0.01(*¥*%)
Sramer’s v 0.24 Pearson’s C = 0.38

Source: Data processing from the questionnaire

The category of tourists aged between 26 and
40 and those aged starting with 41 to 60
believe that future investments should be
channelled especially in road infrastructure,
so that these two categories representing a
share of over 45% of all interviewed. Also, in
the category of tourists aged between 41 and
60 years, 9.9% of the total respondents
consider that should have investments in
actions to promote and disseminate the

tourism potential of the Danube Delta (Table 1).
Tourists' opinion on future investments
destined to be developed in the Danube
Delta's reservation depending on how they
get used to go in holiday.

Among the tourists who choose to go on
holiday with their friends, over 29% of the
total respondents believe that the investments
to be made in the Danube Delta should aim
especially the road infrastructure.

Table 2. Structure of the tourists' opinion on future investments aimed at developing the Danube Delta reservation

depending on how tourists get used to go in holiday

Where do you think should be made the future investments in the Danube Delta natural reserve?
The way they like to go on holiday
In capacity of In the In the Actlons.by
. agritourism road utility promotion Other Total
Specificare U.M. . . . and
accommodation infrastructure infrastructure .
broadcasting
No. No. No. No. No. No. %
With friends No. 2 30 4 10 0 46 46%
In the couple No. 1 5 3 6 1 16 16%
In family No. 2 21 8 7 1 39 39%
No. 5 56 15 23 2 101 -
Total o o ™S D) 0 ) 0,
% 5% 55% 15% 23% 2% - 100%
Standard Residue
With friends No. -0.18 0.89 -1.08 -0.15 -0.95
In the couple No. 0.23 -1.30 0.40 1.23 1.21
In family No. 0.05 -0.13 0.92 -0.63 0.26
Chi-Square 916 13.36 p>0.1(*%)
gi:i?:iif Critical value (theoretical)= 15.51 p>0.05(*%)
freedom (df) = 8 2009 p > 0.01(++%)
Cramer’s V = 0.21 Pearson’s C = 0.29

Source: Data processing from the questionnaire.

But 9.9% of the respondents consider that it is
a need to invest in actions to promote and

disseminate the Danube Delta's tourism

potential.
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More than 20% of all respondents, but those
in the category of tourists who choose to go
on holiday in the family are of the same
opinion and believe that investments should
focus on road infrastructure (Table 2).
Tourists' opinion on future investments
destined to be developed in the Danube
Delta's reservation depending on the
budget allocated for the holiday.

Both tourists allocating for a holiday a budget
of between 501 and 1,500 lei for one person,

and those who allocate over 1,500 lei/person,
say that the investments should mainly target
the road infrastructure. Also, most of these
tourists consider that the Danube Delta needs
actions to promote and disseminate this
region, accounting for over 12% of all
respondents, those in the category of tourists
who allocate on average between 501 and
1,500 lei/ person for a holiday (Table 3).

Table 3. Structure of the tourists' opinion regarding the future investments aimed at developing the Danube Delta

reservation according to the budget allocated for the holiday

Where do you think should be made the future investments in the Danube Delta natural reserve?
The budget allocated to the holiday
In capacity of In the In the 3:5:12;2
Allocated budget UM. agrltourlsn'l o road o utility and Other Total
accommodation infrastructure infrastructure .
broadcasting
No. No. No. No. No. No. %

<500 lei No. 2 11 2 7 0 22 22%
501 — 1,500 lei No. 2 33 12 13 1 61 60%
> 1,500 lei No. 1 12 1 3 1 18 18%

No. 5 56 15 23 2 101 -

Total

% 5% 55% 15% 23% 2% - 100%
Standard Residue
<500 lei No. 0.87 -0.34 -0.70 0.89 -0.66
501 — 1,500 lei No. -0.59 -0.14 0.98 -0.24 -0.19
> 1,500 lei No. 0.12 0.64 -1.02 -0.54 1.08

. _ 13.36 p>0.1(%

Chi-Square Calculated 6.94 Critical value (theoretical)= 15.51 p > 0.05(*%)
Degrees of freedom (df) = 8 20.09 p > 0.01(**%)
Cramer’s V = 0.19 Pearson’s C = 0.25
Source: Data processing from the questionnaire
Tourists' opinion on future investments namely road infrastructure, utilities
destined to be developed in the Danube infrastructure or promotional and

Delta's reservation depending on the
frequency of holidays.

By statistical testing of the tourists' opinion
(Chi-Square = 20.91 * Critical Value = 18.55
at a probability of p> 0.01), regarding the
future investments related to the development
of the Danube Delta according to the
frequency of holidays, there is a slight
significance between the tourists' opinion on
the future investments related to the
development of the Danube Delta reservation
and the frequency of holidays on the analysed
problem.

Also, from the analysis of R (Standardized
Residue), there are somewhat significant
differences with regard to tourists who believe
that investments should be made in other
objectives than those mentioned above,
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broadcasting actions, and those who leave on
vacation every three months, allowing us to
conclude that the opinion of tourists on future
investments aimed at developing the Danube
Delta reservation is (Table 4).

Also by Pearson's C and Cramer's V
interpretations, in the present case it can be
said that between the opinion of the tourists
on the future investments aimed at the
development of the Danube Delta reservation
and the frequency of holidays (Pearson's C =
0.26; Cramer's V = 0.41), there is an
association between the analysed aspects, the
tourists' opinion on the future investments
related to the development of the Danube
Delta reservation is influenced by the holiday
frequencies of the surveyed tourists (Table 4).
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Table 4. Structure of tourists' opinion on future development investments of the Danube Delta Reserve

according to the frequency of holiday

Where do you think should be made the future investments in the Danube Delta natural reserve?

Holiday frequencies

In capacity of In the In the Actions by
. . agritourism road utili romotion Other Total
Specification UM acc%)mmodation infrastructure infrastrl?clture andpbroadcasting
Nr. Nr. Nr. Nr. Nr. Nr. %
At weekends No. 1 3 0 0 0 4 4%
Monthly No. 0 5 2 1 0 8 8%
Once every 3 No. 1 5 3 3 2 14 14%
months
On vacation No. 3 43 10 19 0 75 74%
No. 5 56 15 23 2 101 -
TOtal 0, 0, 0, 0, 0, 0, 0,
Y% 5% 55% 15% 23% 2% - 100%
Standard Residue
At weekends No. 1.80 0.53 -0.77 -0.95 -0.28
Monthly No. -0.63 0.27 0.74 -0.61 -0.40
Once every 3 No
months ) 0.37 -0.99 0.64 -0.11 3.27
On vacation No. -0.37 0.22 -0.34 0.46 -1.22
Chi-Square 20.91% 18.55 p> 0.1(2k
g:lgcrzztzg — Critical value (theoretical)= 21.03 p>0.05(*%)
freedom (df) = 12 26.22 p > 0.01(**%)
Cramer’s V= 0.26 Pearson’s C = 0.41

Source: Data processing from the questionnaire.

Tourists' opinion on the main asset of the
Danube Delta's reservation depending on
their age.

From the point of view of the tourists who
participated at this questionnaire, 61% of

them consider that the main asset of the
Danube Delta reservation is the possibility to
participate in various activities and fishing.

Table 5. Structure of tourists' opinion on the main asset of the Danube Delta reservation depending on their age

What is the main asset of an agritouristic pension in the Danube Delta natural reserve?

The tourist's age

Traditional cuisine of Lipova Accommodation Participating in various I do not know Total
P conditions offered activities and fishing /1 was not ota
Age U.M.
No. No. No. No. No. %
18 — 25 years No. 1 0 6 2 9 9%
26 — 40 years No. 4 1 21 12 38 38%
41 — 60 years No. 8 1 27 6 42 42%
> 60 years No. 1 2 8 1 12 12%
No. 14 4 62 21 101 -
Total
% 14% 4% 61% 21% 100%
Standard Residue
18 — 25 years No. -0.22 -0.60 0.20 0.09
26 — 40 years No. -0.55 -0.41 -0.48 1.46
41 - 60 years No. 0.90 -0.51 0.24 -0.92
> 60 years No. -0.51 2.21 0.23 -0.95
Chi-Square 11.39 14.68 p>0.1(%)
- - ok
galc“léte?f 5 Critical value (theoretical)= 16.92 p > 0.05(**)
( di’ff“ ot freedom 9 21.67 p> 0.01(+**)
Cramer’s V = 0.19 Pearson’s C = 0.32

Source: Data processing from the questionnaire.

Also, 14% of tourists consider the main
advantage, the traditional Lipova cuisine and
4% consider that the accommodation
conditions offered by the accommodation
units in this region are an important advantage
of the reservation (Table 5).

Tourists aged between 41 and 60 think most
of them, accounting for about 27% of all
interviewed, that the main asset of this area is
the possibility of participating in various
activities and fishing. Similarly, there are
tourists aged between 26 and 40, but which
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account for less than 20% of the total number
of tourists surveyed (Table 5).

Tourists' opinion on the main asset of the
Danube Delta's reservation depending on
how they get used to go on holidays.
Tourists who choose to spend their holidays
with friends are of the opinion in the

proportion of over 32% of all interviewed,
that the main advantage of this area is the
possibility of participation in various fishing
activities. Similarly, there are tourists who
choose to go on family vacations and
represent 18% of the total respondents (Table
6).

Table 6. Structure of tourists' opinion on the main asset of the Danube Delta reservation depending on how they get

used to go holiday

What is the main asset of an agritouristic p

in the Danube Delta natural reserve?

The way the tourist likes to go on vacation

Traditional cuisine of Lipova Accommodation Participating in various I do not know Total
Specification UM. conditions offered activities and fishing /1 was not
No. No. No. No. No. %
With friends No. 6 1 33 6 46 46%
In the couple No. 2 1 10 3 16 16%
In family No. 6 2 19 12 39 39%
No. 14 4 62 21 101 -

Toral % 14% 4% 61% 21% - 100%
Standard Residue
With friends No. -0.15 -0.61 0.90 -1.15
In the couple No. -0.15 0.46 0.06 -0.18
In family No. 0.26 0.37 -1.01 1.37
Chi-Square 588 10.64 p> 0.1(2
gzlgcr:l:t:? - Critical value (theoretical)= 12.59 p>0.05(**)
freedom (df) = i 1681 P> 0.01(**%)
Cramer’s V = 0.17 Pearson’s C = 0.23

Source: Data processing from the questionnaire.

Tourists' opinion on the main asset of the
Danube Delta's reservation depending on
the frequency of holidays.

By statistically testing the opinion of the
tourists (Chi-Square = 21.05 ** Critical Value
= 16.92 at a probability of p> 0.05), regarding
the main advantage of the Danube Delta

reservation according to the frequency of
holidays, it is noted that there is a significant
association between the opinion tourists on
the main asset of the Danube Delta
reservation and the frequency of holidays on
the analysed problem.

Table 7. Structure of tourists' opinion on the main asset of the Danube Delta reservation depending on the frequency

of holidays
What is the main asset of an agritouristic pension in the Danube Delta natural reserve?
After holiday frequencies
ae . . PP . I do not
Traditional cuisine of Accommodation Participating in various Know / I Total
Specification UM. Lipova conditions offered activities and fishing was not
No. No. No. No. No. %
At weekends No. 1 1 0 2 4 4%
Monthly No. 1 0 4 3 8 8%
Once every 3 months No. 3 1 4 6 14 14%
On vacation No. 9 2 54 10 75 74%
No. 14 4 62 21 101 -

Total % 4% % 61% 21% ~ [ 100%
Standard Residue
At weekends No. 0.60 2.11 -1.57 1.28
Monthly No. -0.10 -0.56 -0.41 1.04
Once every 3 months No. 0.76 0.60 -1.57 1.81
On vacation No. -0.43 -0.56 1.17 -1.42

i > *

Calcutaed 205 . . T
Degrees of freedom Critical value (theoretical)=
(df- 9 21.67 p > 0.01(***)
Cramer’s V= 0.26 Pearson’s C = 0.42

Source: Data processing from the questionnaire.

From the analysis of R (Standardized
Residue), there are significant differences
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regarding tourists who consider that the main
asset of the Danube Delta reservation is the



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 18, Issue 2, 2018
PRINT ISSN 2284-7995, E-ISSN 2285-3952

accommodation conditions offered and those
which leaves on holiday every weekend,
allowing us to conclude that the opinion of
tourists about the main asset of the Danube
Delta reservation is influenced by the
frequency of holidays (Table 7).

Tourists' opinion on the main asset of the
Danube Delta's reservation depending on
the budget allocated for holidays.

Among the tourists who allocate on average,
for a holiday, a budget of 501 to 1,500 lei, are
of the opinion of over 40.59% of the total of
the interviewed, that the main advantage of
this area is the possibility of participation in
various activities and fishing, and 6.93%
particularly appreciate the traditional cuisine
of Lipova (Table 8).

Table 8. Structure of the opinion of the tourists regarding the main asset of the Danube Delta reservation depending

on the budget allocated for the holiday

What is the main asset of an agritouristic pension in the Danube Delta natural reserve?
After the budget allocated to the holiday
Traditional cuisine of Accommodation Part1c1p‘at1ng mn I do not
Allocated U.M. Lipova conditions offered various know /1 Total
budget activities and fishing was not
No. No. No. No. No. %
<500 lei No. 5 0 9 8 22 22%
501 — 1,500 lei No. 7 3 41 10 61 60%
> 1,500 lei No. 2 1 12 3 18 18%
Total No. 14 4 62 21 101 -
% 14% 4% 61% 21% - 100%
Standard Residue
<500 lei No. 1.12 -0.93 -1,23 1.60
501 — 1,500 lei No. -0.50 0.38 0,58 -0.75
> 1,500 lei No. -0.31 0.34 0,29 -0.38
Chi-Square 793 10.64 p> 0.1(:’2<
g:;crzl:t;g = Critical value (theoretical)= 12.59 p>0.05(*%)
freedom (df) = 6 16.81 p>0.01(***)
Cramer’s V = 0.20 Pearson’s C = 0.27

Source: Data processing from the questionnaire

CONCLUSIONS

The most important conclusions that come out
of the questionnaire survey applied to the
tourists who visited the Danube Delta are:

- 41.58% of respondents interviewed were 41-
60 years of age, followed by those aged
between 26 and 40, with a 37.62% share and
the opposite those aged over 60 (11.88%) and
those aged 18-25 (8.91%);

- the tourists' opinion regarding the
investments that should be made for the
development of this area, 55% think that
investments in road infrastructure should be
made, 23% in actions to promote and
disseminate the tourist potential of this area,
15% consider that there is a need for
investment in utility infrastructure and 5% of
them consider the number of tourist units to
be insufficient;

- from the point of view of the tourists who
participated in this questionnaire, 61% of

them consider that the main asset of the
Danube Delta reservation is the possibility of
participation in various activities and fishing.
Also, 14% of tourists consider the main
advantage in the traditional Lipova cuisine
and 4% consider that the accommodation
conditions offered by the accommodation
units in this region are an important asset of
the reservation.
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Abstract

Household are in a manner of speaking small motors for a national economy and for the consumption in particular.
In most cases, the way a household is managed and its basic characteristics can reflect the economic processes that
occur in a specific moment in the financial and economic context and are a great measurement unit for the real
standard of living within a country. In this paper we will present the main characteristics of the household in

Romania between 2010-2016 and its relation with the given economic growth indicators.

Key words: household, economy, social, consumption, budget.

INTRODUCTION

In its most complex form, the household as
observation unit is defined as ,,a group of one,
two or more persons which usually live
together, that are generally related, manage
themselves in common, sometimes work
within the household, consume and harness
the obtained products together and participate
integrally or partially at the formation and
usage of the budget of the household” [7]. The
household represents, in this matter, an
atomization of the entire economy and, in
particular, of the consumption branch, due to
its relatedness with the general income and
expenses. Also, household dynamic depends
on production [1]. But the most important of
all is the human resource and its importance
within the household economy [4], [5]. In
order for the household to be efficiently
developed, a managerial plan must be made
[6].

This paper presents the evolution of the main
parameters that characterize households in
Romania between 2010-2016. Thus, we will
present both quantity and quality-related
parameters, such as types of household
structures, expenses within the household,
credits within the household, the number of
chambers in the household, type of household
property, the type of building of the property.

We will then correlate it with the number of
total inhabitants, the GDP per capita and the
income and expenses per household.

MATERIALS AND METHODS

The parameters of the household will be
presented using direct observation. The
correlation between the given parameters will
be made using linear regression and will be
analysed and interpreted using direct
observation.

The data was gathered from the on-line
resources of the National Institute of Statistics
and was selected for 2010-2016 period, due to
its closeness to the current period.

RESULTS AND DISCUSSIONS

In order to establish the social context, we
will present the main parameters for this
study: the population dynamic and the number
of residences that equals the number of
households. These are the main social
parameters that found the base of the research.
As we can observe, the registered population
decreased in this period, while the number of
residences increased, which certifies the
economic growth after the economic
contractions on a national scale in the context
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of a larger number of people which work
abroad.

e}

Milioane
= = ~
1) G S]

¥ .
. <
It N g Ing
Noow oW s

G &

0
2010 2011 2012 2013 2014 2015 2016

m— Number of residences
m——— Population

Number of persons per residence
--------- Liniar (Number of residences)
--------- Liniar (Population)

Fig. 1. The population dynamic reported to the number
of residences
Source: http://statistici.insse.ro

The household dynamics within the Romanian
economic and social space has been entirely
related with the main social context and with
the  major  economic  discontinuities.
Regarding the social part, the most obvious
parameter that led to changes in the traditional
household configuration is the accentuated
migration phenomenon. To support this
statement, Figure 2 presents the dynamics of
the migration of the population and its main
causes.
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Fig. 2. Internal migration
Source: http://statistici.insse.ro

Regarding internal migration, we can observe
a general trend regarding both of the
residential ~ areas, meaning that the
phenomenon of internal migration varies
between normal ranges. The importance of the
context (residential area) is due to the quality
of life, being higher in urban areas and lower
in rural areas [2], and influences the dynamics
of households.
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Fig. 3. Number of emigrants regarding the type of
migration
Source: http://statistici.insse.ro

We can observe that the general phenomenon
of migration is rapidly growing after a short
fall in 2012-2013. The trend is encouraged by
the temporary emigrants which leave the
country for better financial stimulus of their
work. The migration phenomenon influences
the household dynamics in a quantitative
manner, i.e., their number.
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Fig. 4. The destination countries of the Romanian
phenomenon of migration
Source: http://statistici.insse.ro

Figure 4 shows clearly that the migration
phenomenon is related to work issues,
because the most targeted countries are
Austria, Germany, Italy and Spain, countries
that are well-known for the fact that are the
most usual destination for working purposes.
Another cause of migration is due to
educational and recreational purposes. The
importance of figure 4 resides in the
demonstration of the effects of the migration
phenomenon on the quantitative side,
correlated with the main trends shown in
migration.

Besides social movements, the economy plays
an important role within the general dynamic
of the population. The main economic
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indicators per capita and per household are
presented in the next figure.
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Fig. 5. Economic indicators of the households and
persons
Source: http://statistici.insse.ro

While the economic growth is reflected in the
trendline of the GDP and the consumption per
household, the weak point of this economic
context is the low level of the economies per
household, which is even negative during
final years of 2010-2016 period.

Given these factors, some household key
parameters are shown in the next figures.
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Fig. 6. Structure of households depending on the type
of property
Source: http://statistici.insse.ro

Figure 6 shows that the main type of property
is the private one, indicating that Romanian
people have a high sense of property. Figure 7
shows the proportions of the household
structures depending on the number of
chambers.

The proportion of the households containing
below 5 chambers is sensible equal, matching
with the medium level of the economic
indicators.

The social and economic indicators rely on
economic development and investments.

These are made with capital from banks, so
the household are developing economically
and socially by getting a loan.
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Figure 8 presents the proportion of the
households that got a loan in the period.
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Fig. 8. Percentage of households with a loan
Source: http://statistici.insse.ro

The decreasing slope of the households with
loans shows that the people are still reticent to
investments.

Figure 9 shows the proportions of the
locations of the household in a construction.
The majority of households are physically
placed in a building with 10 or more flats or
are individual.
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Fig.9. Percentage of the households depending on the
building
Source: http://statistici.insse.ro

151



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 18, Issue 2, 2018
PRINT ISSN 2284-7995, E-ISSN 2285-3952

Figure 10 shows the percentage of households
that can afford a type of action indicating the
quality of life.
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Fig. 10. Percentage of households that can afford the
need
Source: http://statistici.insse.ro

A large amount of households can afford
basic physical needs such as food, nutrients or
good shelter, but higher needs (such as going
on a vacation) are accomplished in a lower
proportion.
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Fig. 11. The average monthly expenses and income,
detailed for the income from agriculture
Source: http://statistici.insse.ro

The average monthly expenses shown in
Figure 11 have an ascending slope, showing
the increase of the average consumption.

The next figures show the correlations
between the number of households and some
key parameters such as the total population,
the GDP per capita, the total consumption and
the emigration flow. The dependent variable
is the number of households, showing its
dependency to the given parameters.

The dynamics of the number of households is
strongly connected to the dynamics of the
population, which is quite normal, but in the
same time shows the atomization of the
household (the increase of households with
fewer members).
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The increase of the number of households is
reflected in a great proportion by the GDP per
capita, as shown in Figure 13.
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Fig. 13. Correlation between the total number of
households and the GDP per capita
Source: own processing after http://statistici.insse.ro

The number of households depends in a great

manner also by the total consumption of the
population, also shown in Figure 14.
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The number of households is not greatly
influenced by the number of emigrants,
showing that a great deal of emigrants are
family persons which emigrate temporarily
and on a singular basis (Fig.15)[3].

CONCLUSIONS

The research on the households in Romania in
the period 2010-2016 shows that from the
economic point of view this dynamic has a
positive trend regarding incomes and
expenses and influences social phenomena
within the context.
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Abstract

The purpose of this study was to determine families’ consumption levels and preferences for egg in urban areas of
Isparta province in Turkey. The main material of the study consisted of the data obtained from surveys, which were
conducted by face-to-face interviews with 384 families in Isparta city center. As a result of the research, it was
determined that the average population per family was 3.5 persons. It was found that the share of monthly food
expenditures in income was 25.3% and the share of monthly egg expenditures was 4.6 % in food expenditures. It
was determined that 98.4% of the families consumed eggs, 86.2% at breakfast and 65.1% consumed as boiled. It
was found that 20.9% of the families consumed quail eggs in addition to chicken eggs. The annual egg consumption
was calculated as 250 per person. It was found that 54% of the families preferred to consume medium size eggs and
60.1% of the families preferred dark colored egg yolk. Results showed that 48.7% of families paid attention on
production date while purchasing eggs, 51.6 % of them purchased eggs from supermarkets, 65.9% of them bought it
once a week and %50.3 of them preferred gelatin coated viol as packaging. It was also determined that 85.78 % of
the interviewed families were aware of organic eggs and 86 % of them would pay higher price for organic eggs.

Key words: egg, consumption level, consumer preference

INTRODUCTION

People should consume sufficient amount of
nutrients in a balanced manner necessary for
growth, development and leading a long and
healthy life. The energy, proteins, vitamins
and minerals required for a sufficient and
balanced diet is obtained from animal and
vegetable sources (Baysal, 2007) [6]. Animal
based foodstuff has importance among the
fundamental nutrients. Decrease of animal
based foodstuff below a certain limit causes
insufficient nourishment in humans. Even
though it varies among different age groups, it
is suggested to take about 40 — 60 %
minimum of the daily protein consumption
from animal based nutrients (Anonymous,
2007) [2].

Egg as a product with the best protein quality
among all animal based nutrients is a rich
source of protein with high nutritional value
that is consumed all around the world (Dede
et.al. 2005) [9]. Egg preserves its worldwide
importance as a valuable source of animal
protein for human nourishment (Uluocak
et.al.,, 1996; Hasipek and Aktas 1997)[21,14]

and contains all the nutrients that the human
body needs in the most proper amounts and
ratios (Gogus, 1986)[12].

A large size egg has on average 6.3 g protein,
4.8 g fat and 0.4 g carbohydrate (Anonymous,
2014). In addition, it is also rich in A, D, E, K
and B group vitaminsas well as minerals such
as 1ron and phosphor (Stadelman et.al.
1988)[18].

Even though Turkey has a significant ranking
among the countries of the world with regard
to egg production and export, egg
consumption per person is not at the desired
level. According to 2015 data, Turkey is
ranked number 10 in the world with a
production of 17.2 billion eggs and 3" in the
world with an egg export of 404 million
dollars. However, egg consumption per
person in Turkey is 203 according to 2015
data. Egg consumption per person in some
countries according to 2014 data are as
follows: 352 in Mexico, 329 in Japan, 285 in
Russia, 256 in Australia, 254 in China, 245 in
Denmark and 231 in Germany (Anonymous,
2016)[3]. The main reasons why Turkey has
not reached the desired level for egg
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consumption despite having a significant
ranking with regard to egg production are
income level, eating habits (Gunes and
Albayrak, 1997) [13] and increasing opinions
among the public regarding high cholesterol
levels of eggs (Celik and Sengul, 2001)[8].
The position and importance of eggs for a
sufficient and balanced diet should be
explained to the public in order to correct this
and new products containing eggs should be
produced which are suited for the fast pace of
life in our day (Hasipek and Aktas, 1997)[14].
The main objective of the study was to
determine the egg consumption levels and
preferences of families living in urban areas
of the city of Isparta. For this purpose, various
attributes of families have been determined in
the study such as their demographic
characteristics, food expenses, share of egg
expenditure in total food expenses, egg
consumption amount, consumed meals,
consumption style, purchasing places of eggs
and purchasing frequency, the characteristics
that families consider when purchasing eggs
as well as packaging and size preferences. We
hope that the study shall provide valuable
information to egg producers, consumers as
well as people and institutions working in this
field.

MATERIALS AND METHODS

The main material of the study was comprised
of data acquired by way of face-to-face
surveys carried out with 384 families selected
from the Isparta city center using the sampling
method. In addition, results of various studies
on this subject along with reports and current
statistical data were also used. The survey
work for the study was completed during
March 2017.

The study was carried out in the city centre of
Isparta in the Western Mediterranean Region
in Turkey. Isparta province is the centre of the
Lake District and its area is 8,933 km?. The
total population is 421,766 and the central
population is 235,456 inhabitants. Isparta
province is 120 km away from Turkey’s
tourism city, Antalya (TUIK, 2016) [20].

The method ‘“Non-clustered single stage
simple random probability sampling based on
156

the population” specified in Equation 1 has
been used in determining the number of
families to be surveyed (Collins, 1986)[7].
N = (p*q) /e? (1)

In Equation 1, t: t-table value corresponding
to a significance level of 95% (1.96), p:
probability of the event to take place (0.50)
(in this study, the ratio of families that
consume eggs), q: the probability of the event
not to take place (0.50) and e: margin for error
for the sampling (5%). The number of
samples was calculated as 384 using Equation
1. After determining the number of samples in
the study, the quarters in the Isparta city
center were classified according to their socio-
economic status into three groups as low,
moderate and high income and survey studies
were carried out in 15 quarters that may
represent the study area. Whereas the number
of surveys to be conducted at each quarter
was  distributed  proportional to the
populations and the families were selected
randomly. Data acquired from the consumers
were analyzed via MS Excel and SPSS
software after which tables were formed
which were then interpreted using absolute
and relative distributions and interpreted using
the weighted averages method.

RESULTS AND DISCUSSIONS

The average population per family was
determined as 3.5 people according to the
study results. It was determined as a result of
examining the population distribution with
regard to gender that the male and female
population ratios were similar. Female and
male population ratios were as 50.2% and
49.8% respectively (Table 1).

Table 1. The average population per family

Sex The average
population per %
family
Female 1.76 50.2
Male 1.74 49.8
Total 3.50 100.0

Source: Data from Field Survey, 2017.

Erturk et.al. (2015) [11] carried out another
study in the study region during which the
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female and male population ratios were
determined as  50.45% and 49.6%
respectively.

Highest population ratio in the study was
observed in the 41-64 age group (30.6%)
followed respectively by 26-40 (22.8%) and
18-25 age groups (14.3%) (Table 2).

Table 2. Distribution of population by age groups

The average

Age groups population per %
family

0-6 0.30 8.6

7-14 0.43 12.3

15-17 0.28 8.0
18-25 0.50 14.3
26-40 0.80 22.8
41-64 1.07 30.6

65+ 0.12 3.4
Total 3.50 100.0

Source: Data from Field Survey, 2017.

When the education levels of mothers in the
families were examined, it was determined
that the ratio of primary school graduate
mothers was higher by a margin of 35.4%.
The ratio of high school graduate mothers was
determined as 32.7% and the ratio of
university graduate mothers was determined
as 17.4%. It was determined upon an
examination of the education status
distribution of the fathers that high school
graduate fathers were ranked first (31%),
followed by primary school graduates in the
second position (29.6%) and university
graduates in the third (23.6%) (Table 3).

Table 5. Families’ food and egg expenditure

Table 3. Educational status of mothers and fathers

Educational status Mother Father

n % n %
Illiterate 7 1.9 1 0.3
Literate 6 1.6 3 0.8
Primary school 132 354 108 29.6
Middle school 41 11.0 54 14,8
High school 122 32.7 113 31.0
University 65 17.4 86 23.6
Total 373 100.0 365 100.0

Source: Data from Field Survey, 2017.

The distribution of families according to their
income levels has been given in Table 4.

It was determined that majority of the families
were in the 1,501-3,000 TL monthly income
group. The ratio of families in the monthly
income groups of 0-1,500 TL, 1,501-3,000
TL, 3,001-4,500 TL and 4,501+ TL were
calculated respectively as 18.2%, 47.7%,
13.8%and 20.3%.

Table 4. Distribution of families by income groups

Income groups n %
(TL/month)
0-1,500 70 18.2
1,501 3,000 183 47.7
3,001 — 4,500 53 13.8
4,501 + 78 20.3
Total 384 100.0

Source: Data from Field Survey, 2017.

The monthly incomes of families along with
their food and egg expenses have been given
in Table 5.

Income groups Monthly Monthly food Monthly egg
(TL/month) income expenditure expenditure (b/a) * 100 (c/b) * 100
(TL) (a) (TL) (b) (TL) (¢)

0-1,500 1,359.2 486.9 32.0 35.8 6.6
1,501-3,000 2,474.6 859.5 39.1 34.8 4.6
3,001-4,500 3,840.6 1,100.0 44.0 28.6 4.0
4,501+ 6,609.7 1,554.1 493 23.5 3.2
Average 3,299.8 833.6 38.3 25.3 4.6

Source: Data from Field Survey, 2017.

It was determined that the average monthly
income of the examined families was 3,299.8
TL, average monthly food expense was 833.6
TL and average monthly egg expense was
38.3 TL.

The share of monthly food expenses in the
monthly income was determined as 25.3%
whereas the share of monthly egg expenses in
the monthly income was determined as 4.6%.
It was determined that the average income
levels and the food expenses of the
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interviewed families increased with increasing
average income levels and that the share of
food and egg expenses in the monthly income
decreased.

Table 6 shows the egg consumption status of
families and the meals during which egg is
consumed. It was determined that the majority
of the interviewed families (98.4%) consume
eggs and that only a small portion does not
(1.6%). Those who do not consume eggs
stated the reasons mostly as health and that
they do not like eggs. Those who consume
eggs indicated that they mostly consume eggs
in the mornings (86.2%) and some stated that
the meals they consume eggs do not change
(9.5%). It was determined that egg
consumption was very low during lunch and
dinners. Mizrak et.al., (2012) [17] carried out
a study in which the ratio of consumers who
consume eggs during breakfast was reported
as 85.52%; while Iskender and Kanbay
(2014)[15] put forth that 91.2% of the
consumers consume eggs during breakfast.
When the consumption styles were examined,
it was determined that families consume eggs
mostly as boiled (65.1%) followed by omelets
in the second place (22.2%). Lower egg
consumptions were determined at meals and
in pastry. The ratio of consumers who
consume eggs as boiled was determined by
Durmus et.al., (2007)[10]as 69.18% and by
Mizrak et.al., (2012)[17]as 70.28 %.

Table 6. Egg consumption status, consumed meals
and consumption style

Egg consumption status n %
Yes 378 98.4
No 6 1.6
Total 384 100.0
Consumed meals

Breakfast 326 86.2
Lunch 9 2.4
Dinner 7 1.9
Varies 36 9.5
Total 378 100.0
Consumption style of egg

Boiled 246 65.1
Omelet 84 22.2
At meals 11 2.9
In pastry 18 4.8
Other 19 5.0
Total 378 100.0

Source: Data from Field Survey, 2017.
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When the families who participated in the
survey were asked who consumes the most
eggs in the family, the ratio of those who
responded as everyone was determined as
57.7%. The ratio of families who responded
as children consume more was determined as
24.6% (Table 7).

Table 7. People who consume the most eggs in the
family

Family members n %
Everyone 218 57.7
Children 93 24.6
Elders 34 9.0
Young 32 8.4
Patients 1 0.3
Total 378 100.0

Source: Data from Field Survey, 2017.

It was determined that majority of the
examined families consume 0-15 eggs per
week (58.25%). The ratio of families that
consume 16-30 eggs per week was calculated
as 37% (Table 8).

Table 8. Weekly egg consumption of families

Weekly egg

consumption n %
(Units)

0-15 220 58.2
16-30 140 37.0
31+ 18 4.8
Total 378 100.0

Source: Data from Field Survey, 2017.

Weekly egg consumption per family was
determined as 16.8 eggs and as 4.8 eggs per
person. Annual egg consumption per person
was determined as 250. According to 2015
date, egg consumption per person in Turkey
was determined as 203 (Anonymous, 2016)
[3].

These results put forth that annual egg
consumption per person is higher in the study
region when compared with the Turkey
average.

It was determined that 20.9% of the examined
families consume quail eggs. Putting up
alternative protein sources for sale is
important for meeting the animal protein
deficit. One of these resources is quail eggs.
Recently quail eggs have been put up for sale
in various markets with increasing rates of
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consumption. The ratio of families which do
not consume any other eggs than chicken eggs
was determined as 77.8 % (Table 9).

Table 9. Egg types consumed outside of chicken eggs

Egg types n %
Duck 3 0.8
Turkey 2 0.5
Quail 79 20.9
None 294 77.8
Total 378 100.0

Source: Data from Field Survey, 2017.

Durmus et.al., (2007)[10] carried out a study
in which a quail egg consumption ratio of
13.4% was determined besides chicken eggs.
The reason why the ratios of consumption of
eggs other than chicken eggs are low may be
due to the fact that consumers do not have a
habit of consuming these types of eggs.
Whereas supermarkets are ranked first among
purchasing places for eggs with a ratio of
51.6%, they are followed by neighborhood
bazaars (20.4%), producers (12.9%), grocery
stores (9.8%) and own production (5.3%).
Majority of the families stated that they would
prefer village eggs (75.7%) when asked which
egg type they would prefer between village
and commercial types (Table 10).

Table 10. Families’ purchasing places of eggs and
village and commercial egg preferences

purchasing places of egg n %
Grocery store 37 9.8
Supermarket 195 51.6
Neighborhood bazaar 77 20.4
Producer 49 12.9
own production 20 5.3
Total 378 100.0

Village and commercial
egg preference

Village 286 75.7
Commercial 92 24.3
Total 378 100.0

Source: Data from Field Survey, 2017.

Iskender and Kanbay (2014)[15] carried out a
study in which it was set forth that village
eggs would be preferred more if the sales
place had both village and commercial eggs.

It was observed that majority of the families
purchase eggs once a week (65.9%). The ratio
of families which purchase eggs twice a week
was calculated as 20.1% (Table 11).

Table 11. Families’ egg purchasing frequency

Egg purchasing frequency n %
More than once a week 33 8.7
Once a week 249 65.9
Once two weeks 76 20.1
Once a month 20 5.3
Total 378 100.0

Source: Data from Field Survey, 2017.

Akdemir (1989)[1] carried out a study in
which it was reported that majority of the
consumers (80.4%) have an egg purchasing
frequency of once a week.

It was determined that families mostly
consider the date of production (48.7%)
followed respectively by brand (14.3%), size
(11.1%), price (8.7%) and color (5.3%)
factors (Table 12).

Table 12. The characteristics that the families consider
when purchasing egg

Features n %
Brand 54 14.3
Color 20 5.3
Size 42 11.1
Date of production 184 48.7
Price 33 8.7
Other 45 11.9
Total 378 100.0

Source: Data from Field Survey, 2017.

The weight of eggs is a parameter that
determines economic gain and is one of the
most important criteria that consumers
consider when purchasing eggs (Sahin and
Gul, 1998)[19]. In addition, eggs are also
priced according to size at sales places. It was
indicated in the study that 54% of the families
prefer middle sized eggs. The ratio of families
that prefer large eggs was determined as
35.7% (Table 13).

Table 13. Families’ preference of egg by size

Egg size n %
Large 135 35.7
Medium 204 54.0
Small 9 2.4
It does not matter 30 7.9
Total 378 100.0

Source: Data from Field Survey, 2017.

Karakaya et.al., (2014)[16 ]carried out a study
in which it was determined that consumer
generally prefer purchasing large eggs
(49.0%). It was reported in the study carried
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out by Celik and Sengul (2001) [8] that even
though there were no statistically significant
differences between the income groups with
regard to considering egg size (P>0.05), it was
observed that consumers generally prefer
purchasing large eggs. It was also determined
in studies carried out by Mizrak et.al., (2012)
[17]; Iskender and Kanbay (2014) [15] that
medium size eggs are preferred more.

Another important factor with impacts on the
egg preferences of consumers is the yolk
color. The yolk color preferences of families
and their reasons have been given in Table 14.

Table 14. Families’ preference egg yolk and reasons

Families’ preference n %
Dark colored 227 60.1
Light colored 53 14.0
It does not matter 98 25.9
Total 378 100.0
Preference reasons of dark

colored egg yolk

I like it visually 24 10.6
Taste is more delicious 74 32.6
I use it for cakes and pastries 8 3.5
Nutritional value is higher 104 45.8
Other 17 7.5
Total 227 100.0

Source: Data from Field Survey, 2017.

Majority of the families (60.1%) indicated in
the study carried out that they prefer dark
colored egg yolks. The families stated that
factors such as higher nutrient values of dark
colored egg yolks (45.8%) and better taste
(32.6%) were more effective. Mizrak et.al.,
(2012)[17] carried out a study in which the
ratio of families that prefer dark colored yolk
was determined as 81.20% while Iskender and
Kanbay (2014) [15] reported in another study
that the ratio of students who prefer dark
colored yolk was 58.3%.

Egg consumption may vary among consumers
according to seasons. Of the participating
families, 55.8% indicated that their egg
consumption does not vary with the seasons,

while 44.2% indicated that their egg
consumption varies with the seasons.
Consumers who stated that their egg

consumptions vary with the seasons stated
that they consume more eggs in winter.
Indeed, 83.8% of the families which indicated
that their egg consumption varies with the
160

seasons also stated that they consume more
eggs in winter (Table 15).

Table 15. Egg consumption by season

Does the consumption of

egg change by season? " %
Yes 167 442
No 211 55.8
Total 378 100.0
The most consumed season

Spring 4 24
Summer 22 13.2
Autumn 1 0.6
Winter 140 83.8
Total 167 100.0

Source: Data from Field Survey, 2017.

Packaging is an important marketing service
that has significant impact on consumer
preference. It was determined in the study
carried out that majority of the families
preferred gelatin coated viol (50.3%) followed
by closed cardboard viol (30.2%). It was
determined that families mostly prefer 15-egg
packages (48.4%) and 30-egg packages
(41.8%) (Table 16).

Table 16. Families’ packaging preferences

Type of packaging n %
Open viol 29 7.7
Gelatin coated viol 190 50.3
Closed cardboard viol 114 30.2
Transparent viol 20 53
Foam viol 11 2.9
Other 14 3.7
Total 378 100.0
Size of packaging

6 eggs 10 2.6
10 eggs 11 2.9
15 eggs 183 48.4
30 eggs 158 41.8
Other 16 4.2
Total 378 100.0

Source: Data from Field Survey, 2017.

It was reported in the study by Iskender and
Kanbay (2014)[15] that students prefer 15-egg
closed cardboard viols and gelatin coated
viols.

It was determined in the study that majority of
the families (85.7%) indicated that they know
organic eggs. Of the families who know
organic eggs, 84% stated that they would pay
more for organic eggs, while 16% stated that
they do not want to pay more. The ratios of
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families which indicated that they would pay
10%, 30% and 50% more were determined
respectively as 23.8%, 15.7% and 27.2%
(Table 17).

Armagan and Ozdogan (2005) [5] carried out
a study in which it was determined that
consumers would pay 30.4% more for
ecologic chicken meat and 30.6% more for
ecologic eggs.

Table 17. Families’ knowledge status and payment
preference for organic egg

Do you know organic egg? n %
Yes 324 85.7
No 54 14.3
Total 378 100.0
Payment preferences for

organic eggs

I pay %10 more 77 23.8
I pay %20 more 38 11.7
I pay %30 more 51 15.7
I pay %40 more 18 5.6
I pay %50 more 88 27.2
I don’t want to pay more 52 16.0
Total 324 100.0

Source: Data from Field Survey, 2017.
CONCLUSIONS

In conclusion, it was determined that 98.4%
of the families which participated in the
surveys consume eggs, that their egg
consumption is higher in winter, that eggs are
consumed mostly in the morning more as
boiled and omelets. It was also determined
that families consume quail eggs other than
chicken eggs. It was determined that majority
of the interviewed families purchase eggs
from the supermarkets once a week and that
they consider mostly the date of production
while mostly preferring medium sized eggs. It
was determined in the study that families
prefer darker colored egg yolks since it has
higher nutritional value and is tastier. It was
determined that majority of the interviewed
families prefer gelatin coated viols with 15-
egg packages as the preferred packaging size.
Annual egg consumption per person was
calculated as 250 in the study which was
above Turkish average. Informational
activities which emphasize the importance of
eggs for human health should be given more
importance in order to increase the rate of egg

consumption both in the study region and in
Turkey.
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Abstract

The lack of both food assurance and food safety is of global concern. With the welfare of the countries increasing,
consumers have put more importance on the food content, reliability and health of the food they consume. With the
development of technology, radio, television, and internet, consumers' awareness about safe food has also begun to
evolve through communication tools. In this study, it was aimed to determine the level of consciousness of
consumers in Isparta province on food safety. The main material of the study was the data provided from the
questionnaires conducted by face-to-face interviews with families residing in Isparta city centre. Single-step simple
random probability sampling method was used to determine the number of families to be surveyed. The number of
samples in the calculation is 384. The study shows that 57.8% of consumers heard about the concept of food safety
and 42.2% of them did not hear the concept of food safety. It was found that 13.8% of the consumers had knowledge

about the quality control and audit institutions and 86.2% of them had no information on this issue.

Key words: food safety, consumers, informed, Isparta, Turkey

INTRODUCTION

In recent years, issues related climate change,
poverty, food safety and sustainability have
been leading discussions in the world. Some
of the issues are certainly interrelated. Food
safety 1s a source of concern on a global scale.
Consumers’ concerns over food are not only
about health, but also about agriculture,
ecology and food -culture. Modern food
production and the use of pesticides are as
vital as technological and environmental
changes, and genetic engineering (Holm and
Kildevang, 1996) [8]. This is because
microbiological food safety problems and the
estimation of foodborne diseases, and in
general their social and economic costs are
still at unacceptable levels. New emerging
tools that can be useful in managing such food
safety problems have become increasingly
sophisticated. Countries face different and
diverse food safety risks and problems,
depending on  consumption  patterns,
production processes, trade order, and so on
(FAO, 2016; FAO, 2017) [6, 7]. For this
reason, food safety issues, pesticide residues,
anti-microbial resistance, Wwax coatings,

nanomaterial, and genetically modified
organisms increasingly continue to be anxiety
sources for consumers. It becomes important
to determine the purchasing behaviour of
consumers depending on these concerns.
Consumers make more conscious choices and
their demands on safe food rise along with the
increasing  levels of  communication,
transportation and technology as well as
increasing income and wealth levels of the
countries.

In this study, it was aimed to determine the
level of consumers’ consciousness on food
safety in Isparta province. To this end, the
study intends to provide information on
consumers’ demographic characteristics, food
expenditures, places to buy food products, the
futures that consumers pay attention when
purchasing food products, the situations of
finding consumed foods risky in terms of
health, the level of knowledge about food
safety concept and food safety management
systems, information sources on food safety
and the willingness to pay extra for reliable
food.
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MATERIALS AND METHODS

The main material of the research is the data
obtained from 384 questionnaires conducted
by face-to-face interviews with selected
families in Isparta city centre. The non-
clustered, single-step  simple random
probability sampling method based on the
primary mass ratios was used in determining
the number of families to be surveyed
(Collins, 1986) [5]. After the sample size was
determined, the total neighbourhoods in
Isparta city centre are divided into three
groups according to the socio-economic
characteristics: low, medium and high
income. The survey was conducted in 15
neighbourhoods which represent the research
area. The number of the questionnaires to be
made from each district was distributed in
proportion to the population of the
neighbourhoods and the consumers were
chosen by chance. The data were interpreted
using chi-square, simple and weighted
average methods with absolute and relative
distributions.

RESULTS AND DISCUSSIONS

Social and demographic characteristics
Demographic and economic characteristics
and lifestyles can be decisive in determination
of the consumers' food purchasing behaviours.
In addition, changes in the traditional family
structure and intra-family distribution of roles,
divorce, increase in the number of working
women and people living alone reveal
changing consumer behaviour patterns
(Gracia, 2005; as cited in Onurlubas and
Gurler, 2015) [9].

As a result of the evaluation of 384
questionnaires, 40.1% of the respondents are
female and 59.9% are male. In the survey,
56% of the consumers hail from urban
background and 44% of them are of rural
origin. Monthly average income of the
consumers’ families is 2,925.39 TL (801.5
USD) while the monthly average expenditure
is 1,790.47 TL (490.5 USD). Monthly food
expenditures of the consumers are also found
as 829.52 TL (227.3 USD) in average.
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The surveyed consumers are mostly in the
middle age group (57%), married (70%), high
school graduates (44%), and workers (29%)

or unemployed (25%).

Consumers' Consciousness about Food
Safety

Increasing eating habits outside home,

prolongation of the process from production
to consumption of the food, preference of
fresh or less processed foods and changes in
food consumption lead to foodborne illnesses
caused by microorganisms (WHO, 2002) [13].
Much research has shown that consumers do
not have enough information to take
precautions to prevent foodborne illness in the
home. Contaminated raw foods, inadequate
cooking, and wunsafe source for food
consumption are the most common factors in
association with reported outbreaks of
foodborne illness inside the home (Mederios,
et al., 2001; as cited in Unusan, 2007) [11].
Previous research has revealed that the
knowledge of food safety in adults tends to
increase with age and practice, that women
are better off in this regard, and that young
people also need additional training on food
safety. In addition, urbanites are far behind
the rural people in this subject (Albert, 1995;
Bruhn and Schutz, 1999; Rimal et al., 2001)
[1,4,10].

In the study, nearly half of the consumers
(57.8%) heard the concept of food safety, but
the vast majority of them still did not hear
about it (42.2%). Those who hear correctly
define the concept of food safety to a great
extent (93.2%). The relationship between the
consumers who hear or not hear the concept

of food safety and education (p=0.00,
p<0.05), and income (p=0.02, p<0.05) are
statistically significant. Also, there is a

significant relationship between those who
define the concept of food safety right-wrong
and education (p=0.00, p<0.05), and income
(p=0.03, p<0.05).

Republic of Turkey Ministry of Food,
Agriculture and Livestock has established a
telephone line (174 Food line) to receive
consumers’ complaints and audit requests
about food. Although 65.9% of consumers
know the function of this line, 30.2% of them
(which is not a low rate) stated that they have
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never heard of this line. The correlation

between recognition of 174 lines and
education (p=0.00 p<0.05), and income
(p=0.00, p<0.05) are found significant.

Turkish Standards Institutions (86.5%) and
International Organization for Standardization
(59.9%) are the most known food security
systems.

Table 1. Consumers’ Social and Demographic Characteristics

Women Men Total
Number % Number % Number %
Age
18-25 20 12.9 25 10.9 45 11.7
26-30 38 24.7 38 16.5 76 19.8
31-40 56 36.4 90 39.1 146 38.0
41-50 26 16.9 46 20.0 72 18.8
51-60 8 5.2 29 12.6 37 9.6
61+ 6 3.9 2 0.9 8 2.1
Total 154 100.0 230 100.0 384 100.0
Marital Status
Married 112 72.7 158 68.7 270 70.3
Single 35 22.8 55 23.9 90 23.4
Divorced 7 4.5 17 7.4 24 6.3
Total 154 100.0 230 100.0 384 100.0
Education Level
Not Literate 2 1.3 1 0.4 3 0.8
Literate 6 3.9 8 3.5 14 3.6
Primary school 20 12.9 18 7.8 38 9.9
Secondary school 33 214 43 18.7 76 19.8
High school 66 429 103 44.8 169 44.0
Graduate 27 17.6 57 24.8 84 21.9
Total 154 100.0 230 100.0 384 100.0
Occupation
Civil Servant 14 9.1 58 252 72 18.8
Worker 33 21.4 78 339 111 28.9
Self-employed 24 15.6 65 28.3 89 232
Retired 2 1.3 15 6.5 17 4.4
Not working 81 52.6 14 6.1 95 24.7
Total 154 100.0 230 100.0 384 100.0
Family Income (USD/monthly)”* Number %
>411 35 9.1
412-1233 312 81.3
1234 <+ 37 9.6
Total 384 100.0
Food Expenditures (USD/Monthly)* Number %
>08.5 5 1.3
69.0-137.0 97 253
138.0-205.5 30 20.8
205+ 202 526
Total 384 100.0

Source: Authors ’calculations based on survey data
*Calculated according to the average exchange rate of the CBRT (Central Bank of the Republic of Turkey) year

2017 (1 USD=3.65TL).

While there is no relationship between
knowing food security systems and gender, a
significant relationship is found between
knowledge of food security systems and
education, and income. The results show that
the consumers still have insufficient
knowledge of food safety. In the survey, it is
determined that consumers use radio and

television (69.8%) the most as information
sources on food safety. There is a significant
correlation  between the sources of
information and education in the chi-square
analysis.

According to the results, it is necessary to
give more space to these resources to inform
consumers about the issue. Giving more space
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to food safety issues especially in radio and
TV programs can increase the knowledge and
awareness level in this subject.

It is very important that food can be stored for
long periods without losing its properties in
transportation, storage and sale phases. In
order to do it, food additives are used in
various doses during the production of food.
The food additive is defined as substances,
which are not consumed alone as food or not

used as raw food or auxiliary material. It also
permitted to be used for the purpose of
preserving, correcting or preventing unwanted
changes in the taste, smell, appearance,
structure and other qualities of the food during
preparation, sorting, processing, packaging,
transport, storage and distribution of the food
(Anonymous 2004; Bekar, 2013) [2, 3].

Table 2. Consumers’ Knowledge about Food Safety Concept

Women Men Total
Number % Number % Number %
Food Safety Concept
Consumers who hear 85 55.2 137 59.6 222 57.8
Consumers who do not hear 69 448 93 40.4 162 422
Total 154 100.0 230 100.0 384 100.0
Food Safety Concept
Correctly Defining 80 94.1 127 92.7 207 93.2
Wrongly Defining 5 59 10 7.3 15 6.8
Total 85 100.0 137 100.0 222 100.0
Food Line Definitions
Assessment of all complaints and 93 60.4 160 69.6 253 65.9
requests of consumers regarding food
A phone number that consumers seek to 3 1.9 5 22 8 2.1
learn about food-related qualifications
It is a line to find out which brands of 2 1.3 5 22 7 1.8
food are good
I have not heard of the line 56 36.4 60 26.1 116 30.2
Total 154 100.0 230 100.0 384 100.0
Knowledge of Food Security Systems
Turkish Standards Institutions (TSE) 130 39.2 202 60.8 332 86.5
International Organization for 88 38.3 142 61.7 230 59.9
Standardization (ISO)
Hazard Analysis and Critical Control 19 31.1 42 68.9 61 15.9
Points (HACCP)
Organic and Ecological Product 17 354 31 64.6 48 12.5
Certificate
Good Agricultural Practice (G.A.P.) 13 31.7 28 68.3 41 10.7
Do not Know Anything 19 514 18 48.6 37 9.6
Willingness to Pay More for Reliable
Food 110
Do 44 71.4 154 67.0 264 68.8
Do not 154 28.6 76 33.0 120 31.2
Total 100.0 230 100.0 384 100.0
Source: Authors ’calculations based on survey data
Table 3. Consumers' Information Sources about Food Consumers are therefore concerned about

Safety

Number %
Radio-TV 268 69.8
Gazette-Journal 62 16.1
Scientific Writings, Books 34 8.9
Friend, Spouses, Companions 64 16.7
Subject Experts 42 10.9
No knowledge 49 12.8

Source: Authors ’calculations based on survey data

However, the amount of food additive used is
important to prevent any health problems.
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whether the food they buy is safe.

The majority of consumers indicate that
packaging (86.5%) and labels (77.6%) are
now better than in the past while prices
(55.5%) and tastes (57.6%) are better in the
past. According to the data, it is seen that
consumers are not satisfied with the
deterioration of tastes in food and the rise in
prices although there is now progress in
packaging and labelling.
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Consumer Attitudes about Food Safety

Consumer attitudes on food safety can be
differentiated according to the type of food
safety issues. Brewer et al. (1994) state that
participants' attitudes to the food safety are
dominated by six factors. These are chemicals
(e.g. hormones in milk and food additives),

Table 4. Consumers’ Thoughts on Food

health (e.g. cholesterol content and nutritional
imbalances), degradation problems (e.g.
microbial contamination), regulatory issues
(e.g. food inspection and labelling), deceptive
practices (e.g. weight loss diets) and ideal
conditions (e.g. time for insecticide safety) (as
cited in Wilcock et al., 2004) [12].

Same Better in the Past Better Now Total
Number % Number % Number % Number %

Price 88 22.9 213 55.5 83 21.6 384 100.0
Quality 38 9.9 151 393 195 50.8 384 100.0
Label 57 14.8 29 7.6 298 77.6 384 100.0
Packing 31 8.1 21 5.5 332 86.5 384 100.0
Freshness 60 15.6 127 33.1 197 51.3 384 100.0
Taste 66 17.2 221 57.6 97 253 384 100.0
Reliability 57 14.8 150 39.1 17 46.1 384 100.0

Source: Authors ’calculations based on survey data

According to another study conducted in
Turkey (Bekar, 2013) [3], consumers are most
concerned about artificial colour substances
added to food, hormone and antibiotic
residues in meat, milk and poultry, food with

pesticide residues, food additives, GMO
foods, contamination risk for food by
microorganisms, microbiologically

inappropriate food production, and restaurant
sanitation. It is notable that the consumers are
less anxious about food content, technological
applications and production. It is important

how the consumers behave when choosing
food in this respect. In the research, the most
important subject for consumers when buying
product is the hygiene where the purchased
products are produced (62.2%). It is followed
by the effects of products on environment
when buying those (58.6%) and not harmful
food packaging for health (58.1%). Sales
promoting campaigns such as promotions and
product campaigns are seen as the least
important issue.

Table 5. The Subjects That Consumers Pay Attention When Consumers Purchase Products (%)

Not
Very Have no Not Important
Important | Important Idea Important at All Score | Sorting

Effects on environment when buying products 58.6 33.9 6.5 1.0 0.0 4.50 3
Being delicious when buying food products 49.7 46.9 1.6 0.8 1.0 4.43 7
To check the packaging stability of food products 52.1 41.7 4.7 1.6 0.0 4.44 6
Origin of the purchased product 393 40.1 16.4 2.3 1.8 4.12 11
Cooking and storing food products according to

instructions 50.3 349 12.8 0.8 1.3 4.32 8
Low price when purchasing food products 31.5 43.0 5.2 16.1 4.2 3.81 12
Hygiene at the place where the purchased products

are produced 62.2 34.4 2.1 1.3 0.0 4.57 1
Packaging used in food products is not harmful to

health 58.1 40.1 0.8 0.3 0.8 4.54 2
Satisfying purchased products 36.5 51.8 4.4 6.8 0.5 4.16 10
Considering the health risk of purchased products 53.6 43.0 2.6 0.5 0.3 4.49 4
Nutritional values of purchased food products 458 40.6 7.6 3.9 2.1 4.24 9
Sales promotion campaigns such as promotions

and product campaigns 20.3 414 13.0 16.4 8.9 3.47 5

5= Very Important 4= Important 3= Have no idea 2= Not important 1= Not important at all

Source: Authors ’calculations based on survey data
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The relationship between the education which
consumers attach importance to while
purchasing products and the effects of buying
products on environment (p=0.04) is found to

be significant. The relation between education
and the origin of the purchased product
(p=0.01) is also significant.

Table 6. Evaluations of Food Sales and Consumption Places in Terms of Reliability (%)

Ve Medium Less . Never .

Refi}';ble Reliable | Reliable | U™eliable | o hiable Score Sorting
Luxury Restaurants 12.2 61.7 20.1 2.6 34 3.74 3
Fast food 5.5 424 27.1 16.1 8.9 3.19 11
Canteens 1.0 37.5 43.0 12.8 5.7 3.15 12
Restaurants 34 53.6 313 7.0 4.7 3.44 8
Dining Halls 2.9 49.7 323 9.6 5.5 3.34 10
Cafeterias 0.8 57.8 29.7 6.8 49 3.42 9
Bakeries 4.9 57.3 26.0 6.3 5.5 3.50 7
24/7 Convenience Store 2.1 253 354 25.8 11.5 2.80 13
Supermarkets 22.7 66.1 8.6 1.0 1.6 4.07 1
Butchers 9.1 66.4 20.3 1.6 2.6 3.70 4
Fish Markets 7.8 542 26.0 4.4 7.6 3.50 6
Groceries 7.3 59.1 25.8 4.4 34 3.62 5
Hawkers 3.1 9.6 32.0 26.6 28.6 2.32 15
Neighbourhood Markets 13.8 68.2 11.5 3.6 2.9 3.86 2
Other (Buffet, Wrap Seller) 1.0 11.2 34.4 28.4 25.0 2.34 14

5= Very Reliable 4= Medium Reliable 3= Less Reliable 2= Unreliable 1= Never Reliable

Source: Authors ’calculations based on survey data

Furthermore, the relationship between income
and storing and cooking food products
according to the instructions (p=0.01), low
price when purchasing food products
(p=0.04), and not harmful food packaging for
health (p=0.01) are significant.

The relationship between age and the effects
of products on environment when buying
products (p=0.03), and taking into account the
health risk of the purchased products
(p=0.047) are also significant.

Table 7. Tools That Affected Consumers during Food
Purchase

Number %
TV Advertisements 249 64.8
Discount Days 145 37.8
Radio Advertisements 5 1.3
Promotional Sales 65 16.9
Newspaper-Magazine 13 34
Advertisements )
Wall Banners - Hand Banners 31 8.1
Fr.lend, Neighbour, Business 110 286
Circle
Other 53 13.8

Source: Authors ’calculations based on survey data

Consumers find that supermarkets are the
most reliable places for the reliability of food
sales places, followed by neighbourhood
markets and luxury restaurants. Hawkers and
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24/7 convenience stores are considered to be
unreliable.

In addition, the consumers are mostly affected
by TV advertisements and discount days
while buying food. The least affecting one is
radio advertisements.

CONCLUSIONS

Food safety is very important issue, especially
in  developing  countries,  concerning
producers, intermediaries who process and
store food, policy makers, decision makers,
and consumers. Health, environment and
agriculture are directly related to food safety.
In the study, it is aimed to determine the level
of consciousness of consumers on food safety
in Isparta province. In the research, it is
understood that the consumers' food safety
concerns tend to increase nowadays along
with technological progress and
diversification of food processing technology.
It is also found that consumers are not
sufficiently knowledgeable and conscious
about food safety systems and other issues
related with it. They do not also know how to
report their complaints about it. The most
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common information source in related to food
safety is televisions.

In terms of a sustainable food safety system,
consumers need to be trained about providing
the necessary hygienic and sanitary conditions
in preparation and preservation of food at
home. They should demand from the industry
and the state that the food provided for
consumption should be safe. The state should
also make a legal framework and audit in
order to ensure safe food. The effectiveness of
these efforts will be enhanced by the fact that
the trainings on food safety are carried out by
the joint efforts of the state, industry and
educational institutions, and by using
televisions as information tools.
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Abstract

Chickpea (Cicer arietinum) is an important cultural plant of the Fabaceae family, rich in nutrients and consumed
almost everywhere in the world. Turkey has not been self-sufficient in recent years in the production of chickpeas.
The chickpea's producers prices were unstable. As a research field, Kiitahya was chosen as one of the most
important crops in terms of chickpea cultivation area and production in Turkey. There are more technical aspects of
chickpea production in Turkey. The aims of this study were to examine socio-economic structures of chickpea
producing farms in Kiitahya province, and to analyse input usage and to determine problems related to production.
The sample size was determined by stratified sampling method and was calculated as 85 chickpea farmers. The
face-to-face survey method was used for obtained data from farmers. The study determined the usage of seed,
fertilizers and pesticides and calculated the labour and machine power per hectare. The most important problems in
the investigated area were the increase in input prices and anthracnose disease.

Key words: chickpea, farmer, input, Kiitahya, Turkey

INTRODUCTION i1s Antalya (with a ratio of 7.59%). Important
areas in chickpea production were Antalya,
Usak, Kirsehir, Konya, Mersin, Ankara,
Karaman and Kiitahya provinces. Compared

to 2000, the cultivation area of chickpeas

Chickpea contains 16.4% - 31.12% protein. It
is an important product in terms of protein in
the diet to meet the needs of the growing

population in the world and Turkey. [18][24]
Chickpea also used as a yeast for making
traditional bread in Turkey. Giil et al. [11]
stated out that the bread characteristics and
sensorial properties of chickpea bread were
more pronounced than white wheat bread. At
the same time chickpea generally takes place
in gluten-free bread formulations [10].
Chickpea acreage was 878,000 hectares in
1991, reduced by 60% in 2016, decreased to
351,687 hectares in Turkey. Chickpea
production was 855,000 tons in 1991 also fell
by about 47% and fell to 455,000 tons in
2016. Over the years, the production and
sowing area of chickpea tended to decrease
continuously (Fig. 1).

The decline in production was less than in the
sowing area, with increases in the yield (Fig.
1 and 2).

Usak province is biggest share in Turkey
chickpea cultivation area (8.26% ratio),
however, the highest share in the production

increased in Karaman, Kirsehir and Ankara
and decreased in other provinces. According
to 2000, chickpea production rose in Kirsehir,
Ankara, Antalya, Karaman and Mersin.

In the province of Kiitahya, chickpea sowing
areas decreased by 33% compared to 1991,
and production decreased by 14% (Fig. 1).

1991199319951997199920012003200520072009201120132015

Turkey, chickpea ha a index (1991=100) Turkey, chickpea prod

Kiitahya: chickpea k rea index (1991=100) Kitahya: chickpea pra

Fig. 1. Development of chickpea production and
cultivation area in Turkey and Kiitahya
Source: TUIK [22].
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Kiitahya province is the 46th place for the
chickpea yield, and it is the 9th place for
production and sowing area.

Turkey and Kiitahya chickpea yields tend to
increase in the years 1991 to 2016. But this
increase has fluctuated (Fig. 2). The reasons
for these are the production of chickpeas in
arid areas and the direct influence in the
weather conditions.

600
19901992199419961998200020022004200620082010201220142016

Fig. 2. Development of chickpea yield in Turkey and
Kiitahya
Source: TUIK [22].

Kiitahya’s share in the production of chickpea
acreage is about the 2-fold increase in the
years 1991 to 2016 (Fig. 3). Therefore, this
province was chosen as the research area.

6.8 Kiitahya share (%)7 chickpea harvested area Kiitahya share (%): chickpea production (ha)

19901992 1994 1996 1998 20002002 2004 20062008 2010201220142016
Fig. 3. Development of chickpea production and
cultivation area in Turkey and Kiitahya

Source: TUIK [22].

The aims of working at this point were: (i) to
examine the socio-economic structure of
chickpea farms in Kiitahya, (ii) to analyse the
use of inputs, (iii) to identify problems related
to production and to develop them in solution
proposals.

MATERIALS AND METHODS

The data were obtained by the face-to-face
survey method from the farmers who made
chickpea cultivation in Kiitahya province.
172

Also on the subject of the research findings
conducted at national and international level
was used. The data were from the 2016
production period.

The main population of the study consisted of

farmers in the Merkez, Cavdarhisar,
Dumlupmmar and Gediz districts. These
districts constitute 80.90% of chickpea

production and 76.10% of sowing area in
Kiitahya province.

Simple layered sampling method was used
[25] and Neyman Method was used in the
stratification of the sample number [6].
Accordingly, the sample population to be
represented by the main population was
calculated as 85 farmers with a 95%
confidence limit and 10% error margin.
Farmers were divided into three groups (1., II.
and IIl.) according to their frequency
distribution, taking into account the size of
cultivated chickpeas. First group’s farmers (I)
were defined as ranged between 0.10-0.400 ha
of chickpea harvested area (15 farmers), the
second group (II) was 0.401-1.50 ha (32) and
third group (III) was 1.501 ha (38 farmers)
and above. Descriptive statistics and
tabulation were used to analyse of input usage
and characteristics of the farms.

RESULTS AND DISCUSSIONS

The farmers’ ages, education level, household
size, experience level of agriculture and
chickpea farming, and some indicators were
given in Table 1 in the study area. The age of
farmers was 50.13 years in the average. The
first group of farmers was younger than the
other groups with 45.87 years. The second
group was the oldest with 51.69 years.
Farmer’s age was 50.50 years in the third
group.

Farmers’ education level was 6.94 years. The
third group farmers’ education level was
higher with 7.37 years. The first group
farmers’ level was 6.80 years, and the second
group was 6.50 years. Farmers’ education
levels were above the primary school level in
the research region and these findings were
close to the average education level of
Turkey.
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Chickpea farmers' household size was about 4
person in the research area. This value was
about 5 person in the third group (Table 1).
This value was 3.15 person in Kiitahya
province as a whole in the year 2013 [21].
Therefore, the rural area household size was
more than the urban average.

Interviewed farmers had 27.84 years of
agricultural experience. The second group had
the most experimental in plant production
with 29.59 years (Table 1).

Farmers' experience in chickpea production
was more than 21 years. Experience level was
higher in the third groups with more than 23
years. While the first group of farmers had 14
years, the second group had more than 22
years (Table 1).

The farmers interviewed had 0.89 credit cards
in the average. The third group farmers had a
maximum credit cards with 1.11 number. The
debt status was again higher in the third group
of farmers with 1,914.47 TRY (Table 1).

It was investigated the farmers' tendency to
continue of producing chickpea. Responses
from farmers were taken from Likert of 5. The
farmers interviewed had a tendency to
continue production. This tendency was
greater in the third group (Table 1).

Farmers described their knowledge of
chickpea production as moderate. Knowledge
level was higher in the third group. This level
was low in the first group. Farmers also
expressed their level of satisfaction with
chickpea production at moderate levels. This
level of satisfaction was higher in the third
group. But the satisfaction level of the first
group was low (Table 1).

Consisting of agricultural land in Turkey has a
multi-part problem. As a matter of fact, this
result was also reflected in the findings of this
research. The number of pieces of chickpeas
land was 4.92 pieces in the average. Farmers
of the third group had 8.16 pieces of chickpea
land. The first group had the lowest number of
land pieces with 1.40 pieces (Table 1).
Chickpea land size was 3.65 hectares in the
average. First group farmers had 0.22
hectares, the second group farmers had 1.02
hectares, and the third group farmers had 7.22
hectares of chickpea land, respectively (Table

1.

The 95% of the farmers produced chickpea in
their owned land. Generally, farmers
interviewed was small-scale farmers and did
farming in the owned land. The chickpea
land's share was 31.82% in the total
agricultural land. This value varied between
5.81% and 39.55% in the farm groups (Table
1).

Farmers' ownership of non-agricultural
employment was 31.76% on average. The
first group with 40% of farmers surveyed had
the highest participation in non-agricultural
work (Table 1). Agricultural income was
important in the total income of the
interviewed farmers.

About 7% of the interviewed farmers were
earned agricultural income outside of their
operation (Table 1).

Table 1. Some socio-economic indicators in the
chickpea farms
Indicators 1 1 I Average

Age of farmer (years) 45.87 51.69 50.50 50.13

Education level of farmer 6.80 6.50 737 6.94
(years)

Household size (person) 3.93 3.25 4.53 3.94

Experience in agriculture (years) 22.13 29.59 28.61 27.84

Experience  in— chickpea 13.87 2.6 23.08 2128
production (years)

Number of credit cards (number) 0.60 0.78 1.11 0.89

Amount of debt (TRY) 1,016.67 990.63 1,914.47 1,408.24

Tendency to continue growing

chickpeas * 2.87 322 3.87 3.45

Knowledge level in chickpea

cultation 3.13 3.16 3.53 332

Satisfaction level in chickpea

ulthvation s 2.60 272 321 2.92

Parcels number of chickpea area

. 1.40 2.72 8.16 4.92
(pieces)

Chickpea area (ha) 0.22 1.02 7.22 3.65

Owned land of chickpea area

%) 100.00 100.00 94.35 95.00

Share of chickpea area in total

9
area (%) 5.81 14.50 39.55 31.82

Farmer engaged in  non-

agricultural work (%) 40.00 28.13 31.58 31.76

Income ecarned by the other

farms (%) 0.00 6.25 10.53 7.06

*: Likert Scale: 1 = absolutely not thinking; 2 = Does not think; 3 =
Undecided; 4 = Thinking; 5 = definitely thinking

**: Likert Scale: 1 = Very low; 2 = Low; 3 = Medium; 4 = High; 5 =
Very high

Source: Own calculation.

In the survey, farmers' total agricultural land
was the sum of rented land, owned land and
the sharing land.

It was estimated that the number of pieces of
agricultural land for farmers was 16.40 parts
(Table 2).

The average farmland in interviewed farmers
was 11.47 hectares. About 4.04% of this land
area could be irrigated, and 95.96% were arid
land. The fallow area was 0.63 hectares in
average, accounting for 5.48% of the total
farmland.
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In the average of the farms surveyed, 97.23%
of the land with 11.47 hectares of land was
composed of owned land, 1.49% of the rented
land and 1.28% of the sharing land (Table 2).
This situation indicated that the farmers
interviewed in the region continued
agricultural activities in the property.

In Kiitahya province and in the selected
region, the rate of irrigated agricultural areas
is as low as 2.68%. For this reason,
approximately 79.72% of agricultural areas
are planted with field crops. Wheat, barley,
chickpeas, vetch, clover, sugar beet, sour
cherry are important agricultural products.

Table 2. Land property and ownership

Indicators | 11 III Average
Parcels numbers (piece) 8.33 12.19 23.13 16.40
Fallow land (ha) 0.57 0.36 0.88 0.63
Owned (ha) 3.79 6.99 17.57 11.15
Rented (ha) 0.00 0.03 0.36 0.17
Sharing (ha) 0.00 0.00 0.33 0.15
Irrigated (ha) 0.30 0.52 0.48 0.46
Arid (ha) 3.49 6.50 17.77 11.01
Total land (ha) 3.79 7.02 18.26 11.47
Fallow land (%) 14.96 5.08 4.83 5.48
Owned (%) 100.00 99.55 96.25 97.23
Rented (%) 0.00 0.45 1.95 1.49
Share (%) 0.00 0.00 1.80 1.28
Trrigated (%) 7.92 7.35 2.65 4.04
Arid (%) 92.08 92.65 97.35 95.96
Total land (%) 100.00 100.00 100.00 100.00

Source: Own calculation.

The 0-6 age group share was 2.39% of the
total family population in the groups’ average.
About 11.34% of them were in the age group
of 7-14 and 48.06% were in the 15-49. The
age group over 50 share was 38.21% (Table
3). The age group of 50 and above was
28.55% in the Kiitahya province in the year
2013. The 15-49 age group, 0-9 age group,
and 10-14 age group share were 52.72%,
12.09%, and 6.64% respectively [21].
Accordingly, there are more elderly people in
the rural area. Young generations are trying to
look for work in an urban area.

Table 3. Family population by age groups

Age groups 1 11 111 Average
0-6 0.00 3.85 2.33 2.39
7-14 15.25 12.50 9.30 11.34
15-49 55.93 38.46 51.16 48.06
50+ 28.81 45.19 37.21 38.21
Total men 47.46 49.04 51.74 50.15
Total women 52.54 50.96 48.26 49.85
Household size 100.00 100.00 100.00 100.00

Source: Own calculation.
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In TR33 (Manisa, Afyonkarahisar, Kiitahya,
Usak) region, 44.6% of those employed in
population aged 15 years and over in 2013
were employed in agriculture and 23.1% in
industry. Employment in the services sector
was 32.3%. [21] Therefore, agriculture is
important in terms of regional economy. The
share of employment in agriculture was
23.57% in Turkey.

It was determined that 8.56% was literate,
2.45% was not literate, 44.04% was the
primary school, 12.23% was the secondary
school, 29.05% was high school and 3.67%
was university graduates. According to this, it
is found that primary school graduates were
more likely to have family members in the
region studied. The education level of the
third group farmers’ family members was
higher (Table 4).

The rate of illiteracy for people over age 15
was 4.7% in Turkey, while 95.3% was literate
in 2013. In Kiitahya, these rates were 3.2%
and 96.8% respectively. In 2013, the ratio of
the college or faculty graduates of Kiitahya to
the same age group population was 9.6%. [21]
The results of the study were close to the
average of Kiitahya.

Table 4. Education Level of Family Population

Education level 1 1T 1T Average
Be illiterate 0.00 5.00 1.79 245
Literate 8.47 10.00 7.74 8.56
Primary school 54.24 47.00 38.69 44.04
Secondary school 11.86 15.00 10.71 12.23
High school 22.03 23.00 35.12 29.05
University 3.39 0.00 5.95 3.67
Total 100.00 100.00 100.00 100.00

Source: Own calculation.

Since chickpea is a summer plant, sowing
time is in spring. Suitable time for sowing is
between 15 March-30 April for chickpea. [13]
In the survey, the farmers did the sowing time
of chickpeas in April (37.65%), May
(55.29%), and June (7.06%) months.

The amount of chickpea seed applied varies
depending sowing method, sowing interval,
seed weight of 1,000 and seed germination
power per hectare. [13]

Planting methods in chickpea farming are
traditional with broadcasting high seed rate by
hand and drill. It is recommended that the
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seeds amount is to be 150-180 kg. This
amount drops to 40-50 kg with drill. [13]

The farmers usually sowed chickpea with
sowing machine in the research area. Farmers
used as 147.41 kg seed per hectare in the
average. This varied between 140.40 kg and
148.30 kg in farmer groups (Table 5).

About 22.35% of the farmers in the region
planted traditional methods of broadcasting by
hand. This rate was higher in small scale
farmers (40%). The 77.65% of the farmers
used drill machine for chickpea cultivation.
The farmers in the region applied 9.67 kg of
N on average in the cultivation of chickpeas
per hectare. It is estimated that the farmers
interviewed use 16.92 kg of P on average. K
application was 5.04 kg on average per
hectare. The third group used the highest NPK
(Table 5).

Some herbicides are used before or after
sowing in the chemical pathways of weeds in
chickpea cultivation [13]. Chickpea growth
periods are also affected by many diseases
and harmful effects. Anthracnose,
Rhizoctonia root rot, Pythium rot, Fusarium
wilt, white mould, bacterial blight and some
virus diseases are important diseases in
chickpea cultivation. However, the most
common and most harmful disease in
chickpea farming is "anthracnose". Common
pests are Liriomyza cicerina Rond and
Heliothis viriplaca. [13]

The 98.82% of the farmers reported that the
most important disease was anthracnose
problem in the area studied. It was estimated
that the herbicide use in the cultivation of
chickpea was 666.91 g per hectare in the
studied region. Fungicide and insecticide
applications were 107.66 g and 58.02 g,
respectively, on average. The use of fungicide
was greater. The first group farmers did not
use fungicide and insecticide in chickpea
cultivation (Table 5).

Foliar fertilizer applications were 11.79 kg per
hectare. The application of manure was 2.58
kg in average and very low compared to the
use of chemical fertilizer (Table 5).

The application of 20-30 kg N and 40-60 kg P
fertilizer per hectare brings a considerable
increase in chickpea yield [15]. Farmers had
low fertilizer application. This situation was

also affected by climate conditions that year
and soil structures.
Farmers used 11.25 hours machine power on
average per hectare in chickpea production.
They used 107.39 hours labour on average per
hectare. The third group farmers used 107.39
hours labour in chickpea farming. This group
was the lowest labour usage. The first group
of farmers was the most with labour usage of
384.24 hours per hectare. Family labour force
utilization was 61.74 hours a year on average
in chickpea agriculture per hectare. This value
varied between 58.59 hours and 272.12 hours
in the farmers' groups. The use of paid worker
was calculated to be 45.64 hours per hectare
(Table 5). As the business scale grew, the rate
of paid workers increased. As a matter of fact,
57.50% of the total workforce was in the
family labour force and 54.99% to 70.82% on
the enterprise scale. Therefore, more than half
of the workforce employed was provided with
family labour in the cultivation of chickpea.
About 52.94% of the farmers in the region
used harvesters machine in chickpea
harvesting. According to the production scale,
harvesting machinery usage increased. The
73.68% of the third group farmers used
harvesters.
The yield of chickpea was calculated to be
985.75 kg per hectare. The chickpea yield
varied between 862.12 kg and 998.45 kg per
hectare in the farmers' groups, with the
highest yield in the third group of farmers
(Table 5).
The number of registered chickpea varieties in
Turkey is 19 [7]. The farmers who were
interviewed found that 20.00% of Sar1 98
variety, 36.47% of Hisar, 22.35% of Ispanyol
and 21.18% of Azkan variety were suitable
for regional chickpea farming.
In different ecological conditions, the yield of
chickpea is also different. Singh and Saxena
[16] reported that the chickpea yield was
1,674 kg per hectare in a 10-year period
(1983-1993) at three locations in ICARDA.
Azkan et al. [3] found that chickpea yield was
1,682 kg hectare in the Bursa province,
Anlarsal et al. [2] determined that chickpea
yield was 2,173 kg per hectare in the
Cukurova region. Ozdemir et al. [13] found
that the chickpea yield was 2,670 kg in 10
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different types of chickpeas in the Eastern
Mediterranean ~ Region.  Altinbas  and
Sepetoglu [1] determined chickpea yield
ranging values between 1,786 kg and 2,719 kg
per hectare in Izmir province. Togay and
Togay [19] reported that the yield was 876.2
kg per hectare in Van province. Tiirk and Kog
[23] determined that the yields of domestic
chickpea were 1,444 kg, the yield of 995 kg in
Diyar-95 variety in Ceylanpinar ecological
conditions. Toker and Canci [20] reported that
chickpeas yielded was changed 871-1,676 kg
per hectare in Antalya province. Bakoglu and
Aycicek [4] determined that the chickpea
yield was changed between 497.9-986.7 kg in
Bing6l province. Yigitoglu [27] reported that
chickpea yields were changed between 1,524
kg and 2,457 kg in early winter sowing, 1,235
kg and 2,160 kg per hectare in early spring
sowing in Kahramanmaras province. Yasar
[26] determined that chickpea yields were
changed between 1,215 kg to 1,730 kg per
hectare in Diyarbakir province. Biger et al. [5]
found that chickpea yields were ranged from
922 kg to 1,954 kg per hectare in winter
planting, ranged from 810 kg to 1,403 kg in
spring planting in Diyarbakair.

Table 5. Input utilization rates in chickpea farming

Inputs 1 )i 1 Average

N usage per hectare (kg) 4.72 8.92 9.82 9.67

P usage per hectare (kg) 8.28 15.61 17.18 16.92
K usage per hectare (kg) 244 4.64 512 5.04

Seced per hectare (kg) 142.58 140.40 148.30 147.41
Herbicide usage per hectare (g) 212.12 427.34 700.80 666.91
Fungicide usage per hectare (g) 0.00 187.40 99.49 107.66
Insecticide usage per hectare (g) 0.00 129.03 50.29 58.02
Foliar fertilizers usage per hectare (kg) 0.00 16.77 11.34 11.79
Manure usage per hectare (kg) 0.00 3.07 2.55 2.58

Machinery power used per hectare (hour) 36.36 17.11 10.25 11.25
Family labour used per hectare (hour) 272.12 66.97 58.59 61.74
Paid-labour used per hectare (hour) 112.12 54.81 43.76 45.64
Total labour used per hectare (hour) 384.24 121.78 102.35 107.39
Yield of chickpeas per hectare (kg) 862.12 891.24 998.45 985.75

increased the yield of chickpeas by 142% and
with this application, the yield was 1,430 kg
per hectare. Demir et al. [8] also found that
hand hoeing was the most effective for control
of weeds, resulting in the highest yield in
chickpea throughout in Diyarbakair.

Fungicide (12.94%) and insecticide (4.71%)
use rates were low. About 23.53% of the
farmers applied foliar fertilizers and 3.53%
applied manure. The farmers' production scale
increased the use of inputs (Table 6).

Also, the farmers in the region usually used
the chickpea-wheat rotation system. However,

some farmers in this issue had lack of
knowledge.
Table 6. Input usage amounts in chickpea farming

Inputs 1 1T 11T Average
Chemical fertilizer usage (%) 13.33 31.25 36.84 30.59
Herbicide usage (%) 20.00 46.88 68.42 51.76
Fungicide usage (%) 0.00 9.38 21.05 12.94
Insecticide usage (%) 0.00 6.25 5.26 4.71
Foliar fertilizers usage (%) 0.00 25.00 31.58 23.53
Manure usage (%) 0.00 3.13 5.26 3.53

Source: Own calculation.

Chemical fertilizer use rate was 30.59%. The
51.76% of the farmers interviewed also had
herbicide application (Table 6). Also
Duzdemir et al. [9] found that 59.5% of
farmers used chemical fertilizers for chickpea
growing in Tokat province. The first 30 to 60
days of the emergence of chickpea plants are
the most critical period for weed control [14].
Sanli et al. [17] reported that most effective
for control of weeds was hand hoeing
application at the 36th day after crop
emergence in Isparta ecological conditions.
Sanli et al. [17] claimed that this application
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Source: Own calculation.

Chickpea is a more extensive agriculture than
fruits, vegetables and other industrial plants.
The sources of information on input use of
chickpea farmers in the research area were
also examined. Farmers’ answers were taken
with the Likert scale of 5. In selecting the
inputs, farmers reported that their knowledge
and experience were more important. Their
experience 1in input selection, use and
preference were important. The result of this
study also corroborate with Giil and Parlak
[12] and Duzdemir et al.’s [9] findings. In
addition, the technical staff” recommendations
in the provincial/district directorate of
agriculture were important. The result of this

study also corroborate with Giil and Parlak
[12].

Table 7. Importance of information sources on the

input used

Information sources 1 11 11 Average
According to your own 427 4.06 424 4.18
knowledge and experience
Recommendations of
technical staff in Provincial 4.40 4.16 3.87 4.07
Directorate of Agriculture
Dealer recommendations 3.73 3.88 3.58 372
Neighbours and relatives 3.80 378 363 37
recommendation
Books, magazines, 3.20 2.84 2.63 281
newspapers, brochures, etc.
Buyer recommendation 267 2,50 237 247

(trader)

5 Likert scale: absolutely no(1), no(2), partly(3), yes(4), absolutely
yes(S)
Source: Own calculation.



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 18, Issue 2, 2018
PRINT ISSN 2284-7995, E-ISSN 2285-3952

Dealer’s recommendations, neighbours and
relatives’ recommendation were also found to
be important (Table 7).

The problems encountered in the chickpea
cultivar in the study area were also examined
and the replies given by the farmers were
taken with the Likert scale of 5. Farmers
expressed the most important problems as
high input prices and low chickpea prices. In
addition, disease and pests of chickpea
farming, breeding techniques, and marketing
possibilities/limitations were expressed as
important problems (Table 8).

Table 8. Importance level of problems in chickpea

farming

Problem areas 1 11 111 Average
High inputs prices 4.00 422 4.26 420
Low product prices 4.00 4.13 4.11 4.09

Discase and harmful struggle 3.87 4.00 3.89 3.93
On breeding techniques 3.87 3.94 3.89 3.91
Inadequate market and buyer 3.87 3.88 3.79 3.84
Supervision of input vendors 327 3.72 4.00 3.76
Fertilizer and fertilizer application 3.53 3.81 3.76 3.74
Providing quality input 3.33 3.88 3.63 3.67
Supply of equipment 3.60 341 3.34 341
Providing appropriate credit 3.07 3.03 3.26 3.14
Machine use 3.07 2.66 2.68 2.74

Lack of collaboration and organization between 247 7 268 266
producers

5 likert scale: no problem (1), little problem(2), moderate trouble(3),
there is a major problem(4), there is a lot of trouble(5),

Source: Own calculation.
CONCLUSIONS

In this study, farmers’ family population,
education level, land assets, some social
indicators of farmers and technical
applications of chickpea cultivation were
evaluated in the case of Kiitahya province. In
addition, farmers' problems encountered in the
cultivation of chickpea were determined.
Farmers' age was 50.13 years in the average.
Their education level was more than 6 years,
and their household size was 3.94.
Experiences in chickpea cultivation were
21.28 years on average. This situation showed
that chickpea production is important for
farmers in this region.

Farmers' use of inputs in chickpea farming
was low. The amount of annual rainfall in the
region is low and the possibility of irrigation
the land is also insufficient. Generally,
farmers were farming in the arid land. The
number of land parts was high and they
farmed in their owned lands. The yield that
farmers gain from chickpea cultivation was
also low. Climate conditions are also very
effective in the production of grown crops in

the region. Anthracnose disease, input prices
and product prices were the most important
problems. These indicate that the cultivation
of chickpeas was done in extensive
agriculture in the region. Therefore, these
criteria also indicate the reasons why the
agricultural incomes of producers were low.
This leads farmers in search of non-
agricultural jobs. As a matter of fact, 31.76%
of 85 farmers interviewed were working in
non-agricultural jobs.

In terms of sustainability of chickpea
cultivation in the region, it is important to
share the results of the field work done in arid
areas with farmers and to inform rotation
system, and the farm management to obtain
more efficiency from the unit area.
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Abstract

In this study, the changes in world’s and Turkish chickpea market were discussed. The data used in this study were
obtained from FAO (Food and Agricultural Organisation) and TUIK (Turkish Statistical Service) for the 1980-2016
periods. According to the data collected, worlds production of chickpea has increased due to an expansion of sown
area and yield have also experienced a massive increment of 1.90 times over the period. In the world, Turkey is
ranked 5Sth out of the world’s total production of chickpea. Turkey is placed seventh and 52nd in sown area and
yield in the world. The trade of chickpea has seen significant development in the world. Thus, over the above
mentioned period, export of chickpea quantity increased by 6.88 times, value by 10.34 times. Over the period, the
chickpea production of Turkey has increased due to the expansion of the planting area. The chickpea production is
being carried out intensively in the following provinces of Turkey, Antalya, Usak, Konya, Karaman, Mersin,
Kirsehir, Kiitahya, Yozgat, Ankara, and Isparta provinces are also well known in the production of the chickpea.
Turkey’s production share and export have decreased. Recently, Turkey is not self-sufficient in the chickpea
production. In this respect, especially the increased production of the chickpea sector, this is an essential point of
policy regarding the development and improvements.

Key words: chickpea, market, trade, price, Turkey

INTRODUCTION

Chickpea (Cicer arietinum L) is a plant rich in
nutrients and consumed almost everywhere in
the world. Chickpea is an essential cultural
plant of the Fabaceae family. It contains
protein content (16.4-31.12%) and regarding
carbohydrate values in Turkey and is an
essential crop regarding meeting the needs of
protein in the diet against the growing
population in the world [14]. In addition to
being consumed as food, it is an agricultural
industry product that can be used both as
roasted chickpea and as an animal food [1] [2]
[12] [8]. Chickpea is also used as an
ingredient of sweet type natural yeast for
making traditional bread [6]. Chickpea is
generally used in  gluten-free  food
formulations such as for production of gluten
free-bread [5].

In the world, chickpea has an essential place
in total legume production. India is in the first
place regarding chickpea harvested area and
production. The fact that histidine amino acid,

which is essential in the digestion of protein
in chickpeas and the feeding of children, is
higher in the chickpea protein than in the
mother's milk leads to the separate importance
of this food. It is also rich in mineral
substances such as calcium, iron, and
phosphorus. A, B and C group vitamins, as
well as a rich appetiser with roasted chickpeas
and edible grain consumption in Turkey, is
quite common [3].

This study aimed to analyse the situation of
chickpeas in Turkey and the world. These

objectives were the development and
compared of chickpea harvested areas,
production, yield, consumption, and the

export-import situation in the world and
Turkey. Moreover, also provinces in Turkey
were evaluated on the basis of developments
in chickpeas production.

MATERIALS AND METHODS

The primary material of the study was FAO,
TURKSTAT statistical data. In this context,
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the 1980-2016 year, chickpea harvested area,
yields, production, import and export data in
some countries with the data in some
provinces of Turkey were evaluated.
Five-year averages of data were obtained
since 1980. This data calculated index was
analysed using ratios.

The current prices of chickpea were converted
to real values in 2016 using the Producer
Price Index (UFE; 2016 = 100) calculated by
TURKSTAT. Thus, over the years, the
changes in prices, their developments, and the
causes were tried to be revealed.

Gujarati [10] and Greene [9] defined
regression analysis as the estimation of the
linear relationship between a dependent
variable and one or more independent
variables or covariates. The primary goal of
regression analysis is to model the various
factors which cause variations of the
dependent variable [9] [10].

We used the multiple regression analysis to
identify the factors that affect chickpea
harvested area of Turkey. The regression
model in its implicit form was given as:

Y =F (X1, X2, U) [9][10] (1)

where Y = Harvested area of chickpea (ha)

Xj = Chickpea yield a year ago (kg)

Xz = the farmer's real price of chickpea two
years ago (TRY)

U = Error term.

Logarithmic function was used to calculate
the model. Logarithmic regression model was:

LnY = Po + B1LnX; + B2LnX, + U (2)
RESULTS AND DISCUSSIONS

Firstly, the developments in the total world
pulses production 2014-2016 averages, and
their shares were examined. World total
pulses production was estimated to have
increased by 75 percent (Fig. 1) from the 45
million tonnes in 1980/84 to 79 million tonnes
in 2014/16. The highest share in total pulses
production was 34.3% of dry beans. This
share was followed by peas dry with 16.0%
and chickpeas with 15.4%.
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Turkey total pulses production was estimated
to have decreased by 1.3 percent (Fig. 1) from
the 112.2 thousand tonnes in 1980/84 to 110.8
thousand tonnes in 2014/16. The decline in
Turkey production could be attributed to the
erratic rainfall and severe harmattan related
weather conditions which prevailed mostly
during the period. The highest share in
Turkey’s total pulses production was 41.1%
of chickpeas. Lentil followed this share with
32.2% and dry beans with 20.6%.
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Fig. 1. Development of total pulses production
Source: FAOSTAT [4].

Chickpea is grown in 59 countries around the
world. When world chickpea production is
examined between 1980 and 2016; the
production of chickpeas, which was 6.1
million tons in the 1980-1984 period,
increased 1.90 times compared to the base
period in 2015-2016. Moreover, world
chickpea production reached approximately
11.5 million tonnes (Table 1). The most
important producer of chickpea in the world is
India (with a significant share of 65.5%).
Important other countries in the production of
chickpeas were Australia, Myanmar, Ethiopia,
Turkey, Pakistan, Russia, Iran, Mexico, USA,
and Canada. In the investigated periods in
which chickpea production was considered,
Australia was the country that increased the
most (376 times) followed by Russian
Federation (268 times more) (Table 1).

India's share in world chickpea production has
declined by 7.9% over the years covered,
while Australia's share has increased by 6.2%.
Turkey accounts for 4% of the world chickpea
production. In the considered period, Turkey
has increased production of chickpeas, but it
appears to other countries and because of the
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increase chickpea production in world
production rate less than the rate of decrease
of share in the world.

In the study direction, chickpea cultivation
areas in the world were also examined. World

Table 1. Chickpea production

chickpea harvested area in 1980 - 1984 was
about 9.8 million hectares, increased about
1.26 times in the period of 2015-16 and
increased to 12.3 million hectares (Table 2).

1980-1984 1985-1989 1990-1994 1995-1999 2000-2004 2005-2009 2010-2014 2015-2016
Production (tonnes)
India 4,473,260 4,727,140 4,618,440 5,982,660 4,880,160 6,037,420 8,352,500 7,574,492
Australia 1,900 69,678 169,893 238,394 185,105 279,837 623,291 714,997
Myanmar 118,991 139,796 89,012 83,780 195,200 353,980 515,000 565,445
Pakistan 391,380 486,080 472,740 659,500 521,980 680,180 498,411 448,150
Turkey 283,000 643,100 775,000 673,400 590,600 547,540 498,422 457,500
Ethiopia 121,352 88,804 92,456 132,192 165,190 250,571 400,239 482,556
Russian Federation - - - 800 10,500 25,600 78,062 214,954
Iran (Islamic Republic of) 112,410 125,557 259,119 277,051 278,017 239,973 191,747 185,299
Mexico 158,468 154,682 162,057 197,160 208,462 148,584 171,508 129,688
United States of America - - 8,337 23,269 43,699 60,573 125,555 110,991
Canada - - 1,684 51,520 221,160 126,880 133,540 95,200
Others 431,201 436,065 441,149 473,420 490,375 386,523 550,878 585,318
World 6,091,964 6,870,904 7,089,887 8,793,146 7,790,447 9,137,661 12,139,153 11,564,589
Index (1980-1984=100)
India 100 106 103 134 109 135 187 169
Australia 100 3,667 8,942 12,547 9,742 14,728 32,805 37,631
Myanmar 100 117 75 70 164 297 433 475
Pakistan 100 124 121 169 133 174 127 115
Turkey 100 227 274 238 209 193 176 162
Ethiopia 100 73 76 109 136 206 330 398
Russian Federation - - - 100 1,313 3,200 9,758 26,869
Iran (Islamic Republic of) 100 112 231 246 247 213 171 165
Mexico 100 98 102 124 132 94 108 82
United States of America - - 100 279 524 727 1,506 1,331
Canada - - 100 3,060 13,136 7,536 7,932 5,655
Others 100 101 102 110 114 90 128 136
World 100 113 116 144 128 150 199 190
Share (%)

India 73.4 68.8 65.1 68.0 62.6 66.1 68.8 65.5
Australia 0.0 1.0 2.4 2.7 2.4 3.1 5.1 6.2
Myanmar 2.0 2.0 1.3 1.0 2.5 39 4.2 4.9
Pakistan 6.4 7.1 6.7 7.5 6.7 7.4 4.1 39
Turkey 4.6 9.4 10.9 7.7 7.6 6.0 4.1 4.0
Ethiopia 2.0 1.3 1.3 1.5 2.1 2.7 33 4.2
Russian Federation - - - 0.0 0.1 0.3 0.6 1.9
Iran (Islamic Republic of) 1.8 1.8 3.7 32 3.6 2.6 1.6 1.6
Mexico 2.6 2.3 2.3 22 2.7 1.6 1.4 1.1
United States of America - - 0.1 0.3 0.6 0.7 1.0 1.0
Canada - - 0.0 0.6 2.8 1.4 1.1 0.8
Others 7.1 6.3 6.2 5.4 6.3 4.2 4.5 5.1
World 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: FAOSTAT [4].

According to 1980-1984 period in the period
of 2015-2016, Australia (about 290 times)
chickpea area was the country that is
expanding the cultivation area the most. Also,
there was a 48% drop in the area of chickpea
in Mexico (Table 2).

World chickpea cultivation seems to have
occurred in India as well as in production.
India accounts for 67.5% of world chickpea
cultivated areas. Pakistan follows this share
with 7.9% and Australia with 4.5% share.
29% of the world chickpea acreage
constitutes Turkey (Table 2).

World chickpea yields increased by 1,640 hg
per ha in the period 1980-1984 to 1,540 hg
per ha in the period 2015-2016 (Table 3).

Ethiopia is the highest yield country in 2015-
2016 with 19,921 hg per ha (Table 3). Canada
follows Ethiopia with 17,917 hg per ha,
Mexico with 17,738 hg per ha, Myanmar with
15,362 hg per ha, and the USA with 14,549
hg per ha (Table 3). Canada and Australia
have a production advantage especially yield
per hectare. These countries also become
leaders on chickpea export.

When countries compare chickpea yield with
world average in selected periods, Ethiopia
has 2.1 times more yield than average world
chickpea yield. In the 2015-2016 period,
Turkey's average yield is 37% higher than the
world average yield of chickpea.
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Table 2. Chickpea harvested area

Country 1980-84 1985-89 1990-94 1995-99 2000-04 2005-09
Harvested area (ha)
India 7,199,420 6,853,760 6,476,860 7,507,600 6,140,460 7,307,680 8,825,300 8,291,326
Pakistan 937,100 985,820 1,035,280 1,092,560 951,200 1,072,360 1,013,922 973,677
Australia 1,900 61,918 186,717 251483 234,103 240,387 523,919 551,122
Iran (Islamic Republic of) 197,961 281,467 560,205 695432 664,736 538,820 446,906 448,072
Myanmar 150,611 159,891 134,451 126343 192,469 279,719 357,662 368,091
Russian Federation - - - 1000 11,300 26,200 79,097 228,973
Turkey 272,594 631,311 823,265 703311 629,375 504,161 412,468 354,455
Ethiopia 150,756 134,600 119,722 159142 185,408 210,507 229,735 242,047
United States of America - - 6,486 17327 31,776 41,804 74,106 76,535
Mexico 141,161 133,129 110,975 126422 133,008 94,007 98,548 73,351
Canada - - 1,216 36834 198,680 91,400 68,340 53,150
Others 701,522 671,918 680,993 746686 706,882 506,664 623,165 628,134
World 9,753,026 9,913,815 10,136,170 11464139 10,079,398 10,913,710 12,753,668 12,288,931
Index (1980-1984=100)
India 100 95 90 104 85 102 123 115
Pakistan 100 105 110 117 102 114 108 104
Australia 100 3,259 9,827 13,236 12,321 12,652 27,575 29,006
Iran (Islamic Republic of) 100 142 283 351 336 272 226 226
Myanmar 100 106 89 84 128 186 237 244
Russian Federation - - - 100 1,130 2,620 7910 22,897
Turkey 100 232 302 258 231 185 151 130
Ethiopia 100 89 79 106 123 140 152 161
United States of America - - 100 267 490 644 1,142 1,180
Mexico 100 94 79 90 94 67 70 52
Canada - - 100 3,030 16,344 7,519 5,622 4,372
Others 100 96 97 106 101 72 89 90
World 100 102 104 118 103 112 131 126
Share (%)
India 73.8 69.1 63.9 65.5 60.9 67.0 69.2 67.5
Pakistan 9.6 9.9 10.2 9.5 9.4 9.8 8.0 7.9
Australia 0.0 0.6 1.8 2.2 2.3 2.2 4.1 4.5
Iran (Islamic Republic of) 2.0 2.8 5.5 6.1 6.6 4.9 3.5 3.6
Myanmar 1.5 1.6 1.3 1.1 1.9 2.6 2.8 3.0
Russian Federation - - - 0.0 0.1 0.2 0.6 1.9
Turkey 2.8 6.4 8.1 6.1 6.2 4.6 32 2.9
Ethiopia 1.5 1.4 1.2 1.4 1.8 1.9 1.8 2.0
United States of America - - 0.1 0.2 0.3 0.4 0.6 0.6
Mexico 1.4 1.3 1.1 1.1 1.3 0.9 0.8 0.6
Canada - - 0.0 0.3 2.0 0.8 0.5 0.4
Others 7.2 6.8 6.7 6.5 7.0 4.6 49 5.1
World 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: FAOSTAT [4].

Table 3. Chickpea yield

1980-84 1985-89 1990-94 1995-99 2000-04 2005-09 2010-14 2015-16
Yield (hg per hectares)
Ethiopia 8,042 6,733 7,730 8,454 8,917 11,884 17,374 19,921
Canada - - 8,410 13,465 11,541 14,906 19,466 17,917
Mexico 11,264 11,538 14,612 15,423 15,335 15,937 16,892 17,738
Myanmar 7,550 8,647 6,576 6,715 10,028 12,581 14,374 15,362
Australia 4,166 11,473 9,537 9,824 7,972 11,582 12,111 12,992
USA - - 10,225 13,397 13,580 14,652 16,925 14,549
Turkey 10,612 10,308 9,392 9,560 9,388 10,891 12,083 12,908
Russian Federation - - - 3,333 9,280 10,366 9,818 9,969
India 6,212 6,866 7,140 7,959 7,915 8,250 9,464 9,133
Iran (Islamic Republic of) 5,921 4,449 4,657 3,951 4,220 4,326 4,253 4,135
Pakistan 4,241 4916 4,563 6,033 5,461 6,341 4,913 4,585
World 6,244 6,913 6,995 7,669 7,715 8,363 9,516 9,407
Ethiopia 100 84 96 105 111 148 216 248
Canada - - 100 160 137 177 231 213
Mexico 100 102 130 137 136 141 150 157
Myanmar 100 115 87 89 133 167 190 203
Australia 100 275 229 236 191 278 291 312
USA - - 100 131 133 143 166 142
Turkey 100 97 88 90 88 103 114 122
Russian Federation - - - 100 278 311 295 299
India 100 111 115 128 127 133 152 147
Iran 100 75 79 67 71 73 72 70
Pakistan 100 116 108 142 129 150 116 108
World 100 111 112 123 124 134 152 151
Source: FAOSTAT [4].

In the period 1980-1984 world chickpea @~ When the developments in countries

exports 237 thousand tons and by the year
2013 world chickpea exports increased 6.88
times to 1.63 million tons.
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exporting chickpeas were examined, the most
massive increase in 2013 (from 1980 to 1984)
took place in Ethiopia with about 46,879
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times. Russia followed Ethiopia with an
increase of 5,697 times and Canada with an
increase of 640 times.

Turkey's chickpea exports in 2013 (compared
to the period 1980-1984) was down 87%.

The 33.8% of world chickpea exports were in
Australia, 24.6% in India and 11.0% in
Russia. Turkey exported a rate of less than
1.2% of world exports chickpeas.

World exports of chickpeas rose to $ 111
million in the 1980-84 period, $ 204 million
in the 1990-94 period, $ 595 million in the
2005-09 period and $ 1.15 billion in the year
2013.

Countries with high chickpea export values
continue to be India, Australia, Mexico, and
Russia. In 2013, India increased by about
1,032 times to 348 million dollars. In 2013,
the most significant increase in the value of
chickpeas exported over the 1980-84 period
was in Ethiopia. Turkey's export value
showed a 67% decline in 2013.

The amount of world chickpea import
increased from 149 thousand tons in the 1980-
1984 period to 10.61 million tons in 2013.
When the developments in the country's
imports of chickpeas were examined, in 2013
(according to the 1980 to 1984 period)
Turkey’s import was the most massive
increase with 7,109 times. Bangladesh’s
chickpeas import was a 423-fold increase,
followed by a 136-fold increase in India.
Turkey 1980-1984 period, while imports do
not do chickpeas, were imported 56,875 tons
in 2013.

India was imported 33.4% of the world's
chickpea, 12.7% in Bangladesh and 6.8% in
Algeria.

When the world imports of chickpeas were
evaluated as worth, the import value of about
95 million dollars in the 1980-84 period rose
to 225 million dollars in the 1990-94 period,
623 million dollars in the 2005-09 period and
1.28 billion dollars in the year 2013.
Countries with high imports of world
chickpeas continue to be India, Algeria,
Bangladesh, and Spain.

The value of imports of chickpeas, which was
$ 1 million in the 1980-84 period of India,
rose to § 43 million in the 1995-99 period and
rose to 323 million dollars in 2013. In 2013,

the most significant increase compared to the
1980-84 period had been worth chickpea
imports about 39,115 fold in Turkey.

Turkey and the world export quantity of
chickpeas share in the production were given
in Fig. 2. According to this, 12.3% of the
chickpeas produced in the world in 2013 is
subject to export. In the world between 1980
and 2013, this rate varied between 3.4% and
16.5%, with an average of 8.1%. This ratio is
continuing to increase in the world. Turkey's
chickpea exports amount share in the
production was 3.8% by 2013. In Turkey, this
ratio ranged from 3.8% to 73.2% in the years
1980-2013, the average was realised as
29.2%. This rate was the highest value for
Turkey in 1981 (73.2%) had received. From
this year onwards, it has tended to decrease
(Fig. 2).

Australia and Russian Federation important
export countries and they exported nearly all
their produced chickpeas. Mexico, Canada
and USA also become important export
countries, and they exported above/nearly half
of their chickpeas production. The domestic
consumption of chickpea is low in these
countries. Their markets are generally Asia
and the Middle East.

Turkey's imports of chickpea began in 1989.
The share of world imports of chickpeas has
also increased over the years examined.
Turkey chickpeas in the world regarding
import value rose to ninth place. Chickpea
major exporter of Turkey in recent years has
lost its situation. Turkey's export volume of
chickpea showed an upward trend until the
period 1980-1989 (average 225 thousand
tons), the average realised export 206
thousand tons in 1990-1999 periods, and it
has a tendency to decrease after 1994. The
share of world chickpeas export amount has
been declining. Turkey's export amount of
chickpeas 2000-2013 period, the average has
dropped to 88 thousand tons. After 2010, it
exported less than 30 thousand tonnes.
Especially after 2009 and chickpeas Turkey's
share in world export volume dropped below
8% after the year 2012 also declined below
2%.
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73.0
63.0 =@ World (%)
Turkey (%)

1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013
Fig. 2. World and Turkey's chickpea export volume
share in production (%)

Source: FAOSTAT [4].

According to the 1980-1984 period, the
amount of world chickpea imports increased
by about 14 times and import value increased
by about 15 times. In this, it can be said that
besides world trade volume, higher prices of
chickpeas are effective. The same is right for
world chickpea export quantity and value.
According to the baseline period, world
chickpea export quantity increased 8.73 times
in 2013 and chickpea export value increased
by 10.7 times. Therefore, it can be said that
the world chickpea export quantity is
increased in volume, and the increase in
chickpeas export prices is more effective in
this. As the year's chickpeas, export value
increased in the world, while Turkey has
fluctuated in the 2000s. Indeed, Turkey's
share declined to 10th.

160
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Fig. 3. Turkey trade balance (million $)
Source: FAOSTATI[4].

Turkey's chickpea export-import amount and
Turkey's chickpea export-import values
difference was given in Fig. 3 and Fig. 4, in
this case, it was more clearly understandable.
Turkey's difference in the amount of export-
import chickpeas was around 225 thousand
tons in the 1980-1989 and decreased to 77
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thousand tons in 2000's, implements the -38
thousand tons in 2013. Turkey's difference

chickpeas export-import value was 82 million
$ in 1980-1989, while 45 million $ in the
2000s, then declined to 43 million $ in 2013.
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Fig. 4. Turkey trade balance (thousand tonnes)
Source: FAOSTAT [4].

The producers’ real prices of chickpea have
fluctuated based on the supply-demand
balance in 1982-2016 in Turkey (Fig. 5).

=@ Chickpeas

y =45130In(x) - 340505
R?=0.1822

Fig. 5. Real Prices
TRY/tons) in Turkey
Source: Own design.

of Chickpeas (1982-2016,

It could be said that these had been felt more
in chickpeas producers and decreased or
fluctuated on farmers’ net profit. Reducing the
production costs to the minimum level or
increasing the yield potential in this situation
are the ways of the farmer. However, this is
hardly achieved due to the nature of
agricultural products.

In Fig. 6, the change of some pulses real
prices were given as % (according to the
average of 1982-1984 years). Not only in
chickpea but also in lentils and dry beans
prices  fluctuated between  1982-2016.
However, the coefficient of variation was
higher in chickpeas, followed by lentils.
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Fig. 6. Change of real prices of some pulses (1982-
2016, TRY/tons) in Turkey

Source: TUIK [13]
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We used regression analysis to determine the
factors that affect the harvested area of
chickpea production in Turkey. The
dependent variable was the quantity of
chickpea harvested area Y (ha) in the model
specified. The independent variables were
chickpea yield a year ago (Xi) and farmers’
real price of chickpea two years ago (X2) in a
function. The summary of the model result
was given in Table 4 below.

The calculated logarithmic model can be
expressed as:

LnY =18.627 — 0.869LnX; + 0.342LnX>

The value of the coefficient of determination
R? was amounted to be 0.518 (51.8%), and
this parameter was indicated that the
independent variables in the model could
explain about 52 percent of the variation in
chickpea harvested areas. The F-test was
statistically significant at the 1% level
(Fcatcutated™>Frable, 20.368>3.32). These
parameters indicate that the calculated model
can be used for the prediction purpose.
Chickpea yield and farmer’s chickpea real
price identify as the significant factors
affecting the harvested area of chickpea
production in Turkey. The yield a year ago
(X1) had a negative coefficient. The decrease
in this parameter will result in a decrease of
0.869 units in the area of chickpea cultivation.
However, the real price two years ago (X»)
had a positive coefficient. The value of the
coefficient was calculated to be 0.342. This
score shows that a unit increase in real price
will lead to an increase of 0.342 units in the
area of chickpea cultivation (Table 4).

Table 4. Regression analysis result

Constant X, X, F test R?
Coefficient  18.627  -0.869  0.342
Standard 3.039 0315 0.066
error
tvalues 6129 2756 5205 20368 0518

Source: own calculation.

Turkey ranks fifth in chickpea production,
ranked seventh in chickpea acreage, while in
chickpea yield ranks fifty-second in the world.
Ten provinces; Antalya, Istanbul, Konya,
Karaman, Mersin, Kirsehir, Kutahya, Istanbul,
Ankara, and Isparta, were the most chickpeas
producers in Turkey. Antalya is produced
34,918 tonnes of chickpea in Turkey with
7.6% shares. Usak follows Antalya with
30,937 tons and 6.7% shares, Konya with
29,747 tons and 6.5% shares, Karaman with
29,358 tons and 6.4% shares and Mersin with
27,131 tons and 5.9% shares, respectively.
Kirsehir has increased its production by 4.67
times in comparison with 1991-95 period.
Usak, Konya, Yozgat, and Isparta chickpea
productions decreased by 20% to 59%
compared to the 1991-95 period. The decline
in sowing area was effective in this downfall.
There are many diseases, pests, and weeds in
places where leguminous farming is carried
out. Among them, anthracnose (Ascochyta
rabiei) stands out as the most critical disease,
while Liriomyza cicerina also stands out as a
critical harmful agent [11].

Chickpeas consumption ranged from 4.5 kg to
6.0 kg per capita in Turkey. Turkey is not
self-sufficient in the chickpeas in recent years.
Giil and Isik [7] examined the developments
total pulses production and trade in the world
and Turkey as compared to the period 1961-
2000.

Giil and Isik [7] reported that beans, peas and
chickpeas production in total pulses have an
essential share in the world, lentil and
chickpeas production have almost all of total
pulses production in Turkey. Turkey, an
important pulses exporter in the period of
review, lost this feature with the decline in
pulses cultivation areas in recent years and
had become the importer country.

Some projects started in some provinces and
regions in Turkey in the 1970s; pulses
production has been increasing with the
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policies applied [7]. These products have lost
their significance in recent years, while they
have peaked in exports. In this case, the
policies implemented related pulses sector
indicates that it should be revised. To sustain
the pulses production, taking long-term
measures must be established and forward-
looking projections.

CONCLUSIONS

In this study, changes in world market
chickpeas and Turkey were discussed.
Chickpea production increased 2.34 times in
the world. This increase was due to the
increase in crop area (1.5 times) and the
increase in yield (1.5 times). Turkey is in fifth
place in the world chickpea production. The
share in the world decreased by the beginning
of the period, but its production increased by
62%. In Turkey, this increase in production in
more acreage (30%) increase was effective.
Yield increased by 22%.

Turkey ranks fifth in world production of
chickpeas, chickpea acreage in the seventh is
located fifty-second in chickpea yield.

The countries that exports most chickpeas are
Australia, India, Russia, Canada and the
United States. The countries that import most
chickpeas are Pakistan, India, Bangladesh,
United Arab Emirates and Algeria.

As a result, Turkey in recent years regarding
the production of chickpeas is not self-
sufficient. It shows fluctuations in the price of
chickpeas in Turkey. Worldwide, the price of
chickpea has also fluctuated, but it tends to
increase. This situation affects farmers'
production decision. Usually, the farmer takes
into account the prices of the previous year.
By such factors as the low yields in Turkey,
disease and pest population density, and the
natural conditions of production affect the net
income of farmers directly. Therefore, the
agricultural policies of the product must take
these criteria into account.

ACKNOWLEDGEMENTS

This study was supported by the scope of the
Project number: 4875-YL1-17. We would like
to thanks to Siileyman Demirel University

186

Department of Scientific Research Projects
for their financial support.

REFERENCES

[1JAke¢in, A., 1988, Yemeklik Dane Baklagiller (in
Turkish). Selcuk Universitesi Yayinlar1:43, Konya.
[2]Devos, P., 1988, Nitrogen value of lentils and
chickpeas and changes during processing. Lentils for
everyone symposium, 29-30th September, Marmaris,
Turkey.

[3]Ercan, A.S., 1986, Chickpea external market
research (in Turkish). T.C. Basbakanlik Hazine ve Dis
Ticaret Miistesarlig1 Thracati Gelistirme Etiit Merkezi,
IGEME Yayinlari, No:110, Ankara, 80p.

[4]FAOSTAT, 2017, Food and Agriculture
Organization of the United Nations Statistical Data.
(Internet address: http://www.fao.org/faostat/en/#home,
accessed on (02.11.2017).

[5]Gil, H., Hayit, F., 2017, Optimization of gluten-free
bread formulation by using response surface
methodology.  Abstract  Proceeding Book  of
International Conference on Agriculture, Forest, Food
Sciences and Technologies Conference, May 15-17,
Cappadocia, Turkey, 148p.

[6]Giil, H., Hayit, F., Acar, C., Kurt, N., 2016, Effects
of chickpea yeast on physical, textural and sensory
properties of breads. 8th International Conference on
Chemical, Agricultural, Biological and Environmental
Sciences, Dec 30-31, Dubai, 67p.

[7]1Gul, M., Isik, H., 2002, Developments in pulses
production and trade in the World and Turkey (in
Turkish). Mustafa Kemal University Ziraat Fakiiltesi
Dergisi, Vol.7(1-2):59-72.

[8]Giil, M.K., Egesel, C.O., Kahriman, F., Tayyar, S.,
2006, Winter production possibilities of chickpea in
Canakkale province (in Turkish). Uludag Universitesi
Ziraat Fakiiltesi Dergisi, Vol.20(1):57-66.

[9]Greene, W.H., 2008, Econometric Analysis.
Department of Economics at the Stern School of
Business, New York University.

[10]Gujarati, D.N., 2006, Essentials of Econometrics.
Basic Econometrics. Aravaca, Madrid: Mac Graw- Hill
interamericana, Spain.

[11]0zdem, M.A., 2012, Dry beans in the world and
Turkey (Diinya ve Tiirkiye’de kuru baklagiller).
Tarimsal Ekonomi ve Politika Gelistirme Enstitiisi, 9p,
Ankara.

[12]Sehirali, S., 1998, Yemeklik Dane Baklagiller (in
Turkish). Ankara Universitesi Ziraat Fakiiltesi
Yaynlari, No: 1089, Ankara, 314p.

[13]TUIK, 2017, TUIK (Turkish Statistical Institute)
Statistical Data. (web page: http://www.tuik.org.tr,
Accessed on 20.12.2017.

[14]JUzun, A., Ozgelik, H., Yilmaz, S., 2012,
Evaluation of some selected chickpea (Cicer arietinum
L.) lines in respect to agronomic and quality traits (in
Turkish). Akademik Ziraat Dergisi, Vol.1(1):29-36.



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development
Vol. 18, Issue 2, 2018
PRINT ISSN 2284-7995, E-ISSN 2285-3952

ECO-INNOVATION PARKS FOR A GREEN DEVELOPMENT IN SMALL
AND MEDIUM SIZED ENTERPRISES

Dumitru Florin FRONE!, Simona FRONE?

"University of Agronomic Sciences and Veterinary Medicine of Bucharest, 59 Marasti Blvd,
District 1, 011464, Bucharest, Romania, Email: ffrone@hotmail.com

Ynstitute of National Economy, Romanian Academy, 13, Calea 13 Septembrie 050711,
Bucharest, Romania: Email: frone.simona@gmail.com

Corresponding author: ffrone@hotmail.com
Abstract

An important issue to be tackled is that the Romanian Small and Medium-sized Enterprises (SMEs) are less likely to
adopt measures to improve their resource efficiency in comparison to the EU average and have a low propensity to
collaborate for a systemic transformation agenda such as the circular and green economy. The main research
objective of this paper is to stress eventually the strategic role of eco-innovation in developing eco-industrial parks
as a community of manufacturing and service enterprises seeking enhanced environmental and economic
performance through collaboration in managing environmental and resource issues including energy, water, and
materials. The methodological approach will be based mostly on some own recently published theoretical and
empirical research findings, referring to a case-study as well. The main results and conclusions outline the urge to
identify, design and plan the possibilities of industrial symbiosis between several enterprises within an eco-
industrial park as a way for promoting green development in the SME-s as well as at the local, regional and

macroeconomic scale.

Key words: resource efficiency, eco-innovation, green economy, SME, eco-innovation park (EInvP),

INTRODUCTION

Eco-innovation and implementing a green
development becomes a must for sustainable
economic growth, based on increased
resource efficiency and a circular economy.
The green economy means a sustainable
management of environmental resources, in
our biosphere as a closed system with finite
resources and a limited capacity for self-
regulation and self-renewal. [10]

The main objective of the paper is to ground
and stress the strategic role of developing eco-
innovation parks as circular industrial
ecosystems for a community of manufacturing
and service small and medium enterprises
seeking  enhanced environmental and
economic performance through collaboration
in managing environmental and resource
issues including energy, water, and materials.
The Small and Medium Enterprises (SMEs)
which represent the majority of European
Businesses have become more and more
important at the scale of the EU, both
economically and environmentally.

This is not due to their individual
environmental impact (too low), but to the
cumulated impact of the SME, quite
significant and important to be considered for
a green development outlook.

Consequently, the Green Action Plan for
SMEs (2014) may help these companies
benefit from the opportunities of the green
economy, since it describes in detail how the
partnerships of the European Commission
with Member States and regions can turn
environmental challenges into business
opportunities for SMEs. [5]

Previous cited papers have emphasized some
synergic features of the eco-innovation parks
(EInvP) and their important economic,
ecologic and social advantages for the
restructuring and turning of the economy and
industry into a resource-efficient path. This is
meant to bring increased competitiveness and
a better whole life cycle management of
resources, for all the economic entities
involving SMEs partnerships in the industrial
ecosystem. In this context, although
environmental policies can create challenges
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for SMEs, they also provide business
opportunities, as we shall highlight in the
paper.

European SMEs can generate employment
and economic growth and may also boost
their productivity and competitiveness by
raising the resource -efficiency, adopting
circular economy solutions and entering on
green markets.

The paper analyses the efforts and policies to
increase resource-efficiency in the European
Union SMEs, focusing on the potential and
outcomes of working in symbiotic clusters or
eco-industrial parks for efficient resource
recovery and recycling, as well as for a
sustainable economic growth and a green
development at the micro and mezzo scale.

MATERIALS AND METHODS

In this paper, with the theoretical and
empirical approaches employed there is
argued again on the urge for a green
development of the SME by using, recovering
and redirecting resources for reuse and by
keeping resources in productive use in the
economy for longer.

The methodology used below is based on:
*Clarification and definition of the main
methodological and operational concepts (in
the section of theoretical and methodological
background);

*Description of economic and environmental
drivers in the resource efficiency, using
figures and tables (in the section Issues and
trends of green development in the European
Union SMEs);

*Analysis and synthesis of the characteristics
and mechanisms of a green development
within the eco-innovation park, from the
ECOREG case study (in the section Eco-
Innovation Parks for a Green Development in
Small and Medium Sized Enterprises);
*Adjacent calculations in tables for a
comparative analysis of the trends of some
eco-innovation indicators of SMEs, most of
them resulting from case-studies or from
previous research outcomes in the section
Eco-Innovation  Parks for a  Green
Development in Small and Medium Sized
Enterprises).
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RESULTS AND DISCUSSIONS
Theoretical and
background

The principles of a green economy support
ideas and mechanisms for increased
competitiveness and economic growth in the
European Union, by taking into consideration
the potential of the increased environmental
awareness and resource efficiency for creating
new business and jobs opportunities as well as
a sustainable management of resources.

The green economy is a model that "secures
growth and development, safeguards human
health and well-being, provides decent jobs,

methodological

reduces inequalities and invests in, and
preserves  biodiversity, including the
ecosystem services it provides (natural

capital), for its intrinsic value and for its
essential contribution to human well-being
and economic prosperity". [6]

There should be also acknowledged more on
the meaning of resource-efficiency. More
theoretical analysis is detailed in previous
research, since resource efficiency is a main
concept in all the ideal forms of economy and
development, such as the sustainable
development, the green economy and the
circular economy, as well as for the strategies
dedicated to their objectives. [4]

Also resource-efficient economy is very close
to advanced concepts such as the green
economy or the circular economy; both
promote great resource-efficiency gains
through a systemic transformation in the way
resources flow through the economy and
society, arguing that there are business and
job opportunities to build by revolutionising
recycling and re-use. [8]

In this conceptual framework, it was launched
the Green Action Plan by the European
Commission, in order to foster the re-
industrialisation of Europe as advocated by
the and supported by the European Council,
by enhancing SMEs competitiveness and
supporting green business developments
across all European regions, since significant
differences 1in resource efficiency exist
between sectors and between European
countries. [5]
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Indeed, as shown in [11], there are quite
important  differences between the EU
member states as concerning the national
level of resource-productivity, but our
regression analysis based on the data-base of
the eco-innovation parks in Europe, as well as
on a Romanian regional case-study have
shown indubitable evidence on the role of
these most advanced EIP, namely the eco-
innovation parks (EInvP) in promoting local,
regional and national sustainable economic
development and transition to a green
economy. [9, 10]

The eco-innovation has an ability to maintain
a balance between ecosystem services and the
intrinsic economic circuits, adjusting also, by
geared technical means, both the renewing of
resources according to the assimilative
capacity of the environment and the
transactions that include ecosystem services
into the economic cycle.

Also, another significant concept for green
development is the industrial symbiosis
implemented in the industrial ecology, since
alignment of ecology to industry as a key area
for economic development, suggests its
reorientation towards a sustainable use of
resources.

In this paper the focus is more on the role and
potential of the SMEs in finding the best ways
for their green development, meaning a
sustainable economic growth of their business
while considering the entire regional and
national economic prospects and
environmental resources.

The main green economy goals of recycling
are to:

-prevent wasting potentially useful materials;
-reduce consumption of fresh raw materials;
-reduce energy usage;

-reduce air pollution and water pollution;
lower greenhouse gas emissions as compared
to virgin production. [10]

Issues and trends of green development in
the European Union SMEs

The preventing or correcting of environmental
damage is a social challenge for transition to a
low carbon economy, but also an economic
and business opportunity for most enterprises.
Since technological innovation could become
the cornerstone of minimizing pollution and at

the same time, the key to global sustainable
economic development, it supports the eco-
innovation which is a concept embedding
more than technology. [1]
Eco-innovation is considered to be the
introduction of any new or significantly
improved product, process, organisational
change or marketing solution that either
reduces the consumption of natural resources
and/or the release of pollution across the
entire life-cycle. [13]
However, eco-innovation' like any other types
of innovation, needs a fertile ecosystem to
flourish and green innovators depend on
support to develop their ideas and on access to
finance to implement them. [4]
The green entrepreneurship is enabled in the
presence in the proximity of factors like
consulting and academic institutions, skilled
labour and cross-sectoral cooperation. These
conditions are appropriate for the creation of
eco-innovative clusters that we also refer as
eco-innovation parks (EInvP).
As stated in [5], the Green Action Plan for the
European Union builds on the Eco-Innovation
Action Plan (EcoAP), which provides
directions for eco-innovation policy and
funding under the umbrella of the Europe
2020 strategy. Some instruments of the
EcoAP are relevant for SMEs: the European
Innovation Scoreboard Eco-IS, the Eco-
innovation Observatory, the European Forum
on Eco-innovation, European Innovation
Partnerships and financing instruments for
eco-innovation under Horizon 2020. The
actions featured in the Green Action Plan and
the EcoAP are, therefore, complementary and
generate important synergies.
In this framework, the Eco-Innovation Index
shows how well individual Member States
perform in different dimensions of eco-
innovation compared to the EU average and
presents their strengths and weaknesses. The
Eco-IS and the Eco-Innovation Index
complements other measurement approaches
of innovativeness of EU countries and aim to
promote a holistic view on economic,
environmental and social performance. [2]
For instance, as presented in previous research
according to the latest EIO Country Profile,
Romania ranks 18th in the Eco-Innovation
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Scoreboard (Eco-IS), obtaining a score of
87.1. This indicates it is still below the overall
EU-28 average score by 13%. [9]

Why is eco-innovation for resource efficiency
improvements also important for SMEs?
Eco-innovation can have a twofold positive
impact on resource efficiency:

(1)it can increase the generated economic
value, while at the same time

(i1)it will decrease pressures on the natural
environment.

Hence, according to legal experts, eco-
innovation is any form of innovation aiming
at significant and demonstrable progress
towards the goal of sustainable development,
through reducing impacts on the environment
or achieving a more efficient and responsible
use of natural resources, including energy. [3]
An important aspect related to eco-innovation
activities meant for the resource-efficiency
enhancing signalled previously was that the
Romanian SMEs were less likely to adopt
measures to improve their resource efficiency
in comparison to the EU average and had a
low propensity to collaborate. [12]

Also in this respect, Romania’s eco-
innovation  system can be  broadly
characterised in terms of push and pull factors
acting in opposition. It may be stated that
there is still:

-low level of investment in basic
infrastructure and framework conditions for
recycling, waste management and resource
efficiency;

-low input into R&D from the public and
private sectors. [13]

In Green Action Plan for SMEs it was stated
that generally European SMEs are aware that
being resource efficient is important since
75% of SMEs have observed an increase in
their materials costs in the past five years.
About 93% of SMEs in the EU are taking at
least one action to be more resource efficient
which, in most cases, is a low-cost action. [5]
It is therefore important to underline that the
specific resource efficiency actions taken by
companies mainly are the following:
(a)Minimising waste;

(b)Recycle by reusing waste within the
company;,
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(c)Design products that are easier to maintain,
repair and reuse;
(d)Sell scrap material to other companies. [2]

M SMEs H Large companies

are minimising
waste

" recycle by reusing waste
’ within the company

design products that are
easier to maintain,
repair or reuse

sell scrap material
to other companies

Fig. 1. Share of companies taking actions to become
more resource efficient

Source: SMEs and the Circular economy. Facts from
the Eurobarometer, 2017 [2]

Although significant shares of SMEs are
undertaking these actions in order to become
resource efficient, they are still less likely to
do so than large companies (Fig.1).

However, only 42% of SMEs that implement
measures to improve resource efficiency have
seen a reduction of their production costs [5].

increased

Significantly
decreased
Slightly decreased
slightly increased
Significantly
MNotchanged
(SPONTANEOQUS)
Don't know

EU28 4 37 14 4 27 14

Large companies

EU28 10 43 15 5 10 17

Base: All companies that have taken at least ene resource efficiency action (N=11,585)

Fig. 2. Impact of the undertaken resource efficiency
actions had on the production costs over the past two
years (% - EU)

Source: SMEs and the Circular economy. Facts from
the Eurobarometer, 2017

Besides, as observable in Fig. 2, according to
a recent report large companies are more
likely than SMEs to say production costs have
decreased (53% vs. 41%) as a result of
resource efficiency actions. [2]

SMEs are more likely to say there has been no
change (27% vs. 10%).This indicates the
necessity to provide more guidance to SMEs
on the cost-effectiveness of resource
efficiency investments.
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Thus a partial conclusion is that SMEs need
some conditions for increased resource-
efficiency:

-a favourable business environment, for
development and financing green ideas as
well as

-close cooperation and clustering for efficient
spatial eco-innovation and facilitated resource
recycling and recovery.

Eco-Innovation Parks for a Green
Development in Small and Medium Sized
Enterprises

Some previous papers have focused on the
eco-innovation trend of industrial ecology
meant to enable transformation of traditional
model of industrial activity in a more
comprehensive model by which regional
economies can be assembled in an industrial
ecosystem composition, and so the residues of
some companies can be used as input for
others. [13]

There was also evidence on the role of eco-
innovation parks (EInvP) as vectors of
transition to a green economy. [11]

Here we aim to analyse more the role of the
eco-innovation parks as industrial ecosystems,
by grouping several SME-s in a certain area in
order to let them share some technological
eco-innovation facilities, as well as to put
them in a relation of industrial synergy,
leading to waste recovery and recycling as a
resource, eventually improving the resource
efficiency and  productivity at  the
microeconomic as well as the sectoral and
regional scale.

Some negative issues but also positive
findings about the green economy prospects
of the Romanian companies analysed include
the following: companies show weak
environmental awareness and weak levels of
transparency ~and ~ communication  on
environmental issues; in terms of cost
assessment, companies do not measure or do
not want to declare the costs and benefits
obtained  through their environmental
management practices; many companies do
not monitor their resource use systematically,
which is why they are not able to take
measures to improve their environmental
performance; there is a perception that
investment in a more sophisticated

environmental monitoring system would
outweigh the benefits from reduced costs;
there is an increase in companies’ use of
renewable energy sources, since 9.3% of the
surveyed companies predominantly use
renewable energy sources, while for 18.5% of
the companies, less than 50% of their energy
use comes from renewables; unfortunately,
the majority of the surveyed companies (57%)
did not use recycled resources as production
materials at all, while for another 16.3%,
recycled resources make up less than 2.5% of
their production materials. [13]
These facts showed there are still large
opportunities for a green development, mainly
of the circular economy in Romania.
This is why we stress again on the necessity
and opportunity to for the small and medium
size enterprises to group or cluster in some
kind of Eco-Innovation Park, taking
advantage of all the premises involved,
especially those of an industrial ecosystem
aimed for promoting a circular economy.
In another paper, the term eco-innovation park
(EInvP) is introduced and used to define both
eco-industrial parks and eco-innovative areas
combining residential and industrial activities.
EInvP are optimized from an environmental
point of view (e.g., piloting installations and
processes that incorporate environmental
technologies and services) and are open for
continuous improvement (e.g., collaboration
with  institutions  of  research  and
development). [11]
In this section, there is a reconsideration and
resuming of our previous findings on the case-
study of the ECOREG (a pilot EInvP in the
Romanian Suceava County) aiming to provide
evidence for the actual dimension and
realization of green and  complex
environmental, economic and social benefits
provided by the EInvP for the SMEs involved.
Industrial ecosystems can be organized
around product or material supply chains
and/or in defined geographical areas. [13]
Significant for the current research is the key
feature of the eco-innovation park in which
material flow exchanges (or industrial
symbioses) generally encompass other eco-
criteria, in particular resource and energy
efficiency, by the waste and water
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management improvements through a shared,
regional eco-innovation, for all the clustered
companies. This inner circular mechanism
closing-the-loop of resource use in a company
or in a region (such as in the EInvP) deserves
further attention due to the outstanding green
economic growth impact (Fig 3).

;| Production  |-ene.,,,

Re-manufacture ¥ |

.‘r I‘J
sources 1 Waste fil.'fi
Voo, e Revse

. Re-source

Packaging and
distribution
lern] Uszand
Minimised Recovery maintenance

rawmaterial
extraction Minimised waste streams

‘ Natural environment ‘

Fig.3. Features of a closed-loop green production
system
Source: Figure 1 in [15]

The eco-industrial parks (EInvP) have this
tremendous potential of increasing the
resource efficiency by implementing and
making work the new modern synergic and
circular business models, with industrial
symbiosis.

We have disclosed and analysed [9, 10] from
the Romanian ECOREG EInvP of Suceava,
several industrial synergies such as:

(1) The agri-food industrial synergy identified
and implemented between the SC
PRODINCOM Company - Suceava, a
slaughterhouse and meat processing SME in
the Suceava County, and a cluster of agri-food
companies that generate animal waste and had
problems with the management of this waste;
PRODINCOM itself; other small meat
producers (there are more than 130 SMEs
having this object of activity registered in the
Suceava County, having from 10 to 2,000
animals).

There were important environmental issues
leading to this industrial synergy, since the
SMEs partners of the industrial synergy share
the problem of their animal waste (carcasses,
expired animal or dairy products, waste
generated by the slaughterhouse, etc.). The
animal waste is a constant problem for all
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farms and meat processing in the Suceava
County as there are no incinerating facilities
available at a reasonable distance. As
described, the eco-innovation solution
identified by the ECOREG team was the
installation of an organic waste incinerator at
PRODINCOM that could help the company
and other similar businesses to get rid of their
animal waste. [10]

Table 1. Main environmental, economic and social
benefits of the PRODINCOM cluster animal waste
industrial synergy

Type Value and characteristics
1. | Economic 150-200 lei /ton for waste
Benefits transport to a  different

incinerator, saved; 1000 lei/ton
for incinerating the waste at
other location, saved Cost of
LPG" saved =15,000 Lei/an

2. | Environmental | No waste to landfill 15 tons

Benefits CO2 less emitted from LPG
replaced
3. | Social 3 new jobs
Benefits

Source: Table 1, pg.3 in (A Pattern of Cooperation for
Better Animal Waste Management, 2011) LPG =
Liquefied Petroleum Gas

As may be observed from the analysis (Table
1), the economic, environmental and social
benefits of the ECOREG industrial synergy
for animal waste at PRODCOM are very
important.

(2)Another impressive industrial synergy
involving SMEs within the ECOREG is the
one in the wood sector, between: SC RITMIC
SRL, a SME based in Ilisesti, 18 km E from
Suceava, dealing, among others, with
collecting wooden waste (sawdust, chops,
branches, etc.), conditioning it and selling it
as bio-fuel (wooden briquettes) and SC
IASIMOLD SRL, another SME located near
the Moldovita Commune, Suceava County.

A closing loop (circular) system created may
be analysed considering that:

-raw material for the briquettes comes from an
insidious waste that currently pollutes the
forests’ and river valleys in the Suceava as
well as in other Romanian Counties.

-the processing technology is environmentally
friendly, uses biomass (wooden chips) as
energy source and the only waste produced is
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the (benign) carbon dioxide that comes from
the biomass burnt.

The economic benefits are significant, since
SC RITMIC SRL obtains the raw material it
needs to sustain its business at a bargain price;
SC LIAMOLD SRL gets rid of the wooden
debris from production space.

Table 2. Estimated environmental benefits of the
industrial synergy SC IASIMOLD SRL - S.C.
RITMIC SRL

Characteristics Value U.M.
Volume of biomass | 380 m?
involved in synergy

Virgin forest resources | 0.437 ha
saved

Methane gas saved by | 35,625 m’

the biomass produced

Total harmful CO, | 255,892 tons
emissions avoided

Persistent Organic | 100.32 micrograms
Pollutants (POPs)

emissions avoided

Source: Own selection and computation from
***Adding Value to Wooden Waste (5), ECOREG
Project Case Study No 5, 2010

The environmental benefits of this industrial
symbiosis are even more interesting,
especially considering the saved virgin forests
in the area, as well as the biomass energy
potential. [13]

CONCLUSIONS
For the green economic development,
involving also circular economy, eco-

innovation is based on centralizing knowledge
on material and energy flows as an efficient
tool to foster a transition from a linear
industrial system to a closed-loop system
mimicking biological ecosystems.

The symbiotic economy maximizes resource
and cost savings by prolonging the time that
resources, products and components are used.
The efficiently use of resources, both by
reducing waste and by recycling waste into
new goods and services demands eco-
innovation, new intermediaries and brokerage
services.

SMEs and entrepreneurs need a supportive
environment to enter in new industrial
relationships enabling them to move towards

a circular economy that would enable
increased resource efficiency and economic
benefits. This is why, in this paper there are
analysed and highlighted again some of the
features, principles and trends of eco-
innovation and eco-innovation parks for green
development in SMEs. In a green market
economy, the interest of economic operators
to establish a synergy is still firstly financial,
each industrial manager aiming to increase
resource efficiency of its business and find a
market for its wastes and/or by-products.
The ECOREG eco-innovation park project
was therefore promoted in the Suceava
County of Romania, by highlighting the
potential economic benefits of joining the
programme in order to boost the interest of
industry. As our case study and according to
the official reporting (nisp-ecoreg.ro)
ECOREG was a pilot project aimed at testing
the applicability of Industrial Symbiosis in
Romania. This entailed the reuse of resources
and by-products used in one production cycle
into another, thus creating mutually beneficial
partnerships between companies in various
sectors.
The most important feature of the ECOREG is
the industrial symbiosis as eco-innovation
implemented at the regional scale. [13]
The resumed examples of agri-food and wood
industrial synergies  between = SMEs
implemented by the EInvP ECOREG are only
two within the total of 114 synergies
implemented in the area of the project
(Suceava County, Romania). The industrial
synergies presented are fully sustainable and
need only the input from the involved SMEs
as parties. The replication potential is high,
since clusters of SMEs in the animal product
business and in the wood sector exist and may
still appear all across Romania, as both
sectors are quite traditional for rural
development in Romanian history and culture.
Nevertheless, from the viewpoint of the
SMEs, there were quite many challenges and
threats in gathering and constructing a
functional industrial ecosystem within the
ECOREG project [14]. There should be
mentioned at least: a reluctance from the
SMEs concerning the opportunities created
through a IS network at local level; the lack of
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interest for the industrial synergy concept at
all levels.

Still, these challenges for a green and circular
economy are acknowledged in the Green
Action Plan for SMEs, so the European
Commission will facilitate their cross-sectoral
collaboration through some actions [5]: the
action on 'Cluster facilitated projects for new
industrial value chains' under Horizon 2020;
the European Cluster Observatory providing
regions with cross-sectoral clustering trends
identification.
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Abstract

The competitiveness of an enterprise depends on the competitiveness of the offered products on the market, being
based on the comparative characteristics analysis of the analyzed product with the competing products from the
market, in order to satisfy specific needs and being acceptable by the customer in terms of price. The animal
products from the Republic of Moldova play a significant role in the economic growth of the country. The scientific
research is dedicated to the analysis of the competitiveness of animal products from the Republic of Moldova using
the value chain method, namely were analyzed the elements of the animal products value chain, the problems of the
agricultural producers at the level of animal products value chain, the marketplace of animal products. As a result
of the performed investigations there were proposed recommendations in order to increase the competitiveness of

animal products from the Republic of Moldova.

Key words: competitiveness, animal products, value chain, marketplace, agricultural producers

INTRODUCTION

The animal growth, after the plant growth
represents the second component of the
agriculture’s activity. The role of the animal
growth is very important, and its level of
development is an essential characteristic of
the modern agriculture.

Improvind the population’s consumption of
animal production, increasing of the
availability of animal origin protein and of its
share in consumption is directly related to the
development of the veterinary medicine [4].

In our country there are conditions for
increasing livestock, for increasing their
productive potential and for development of
this branch on technological principles.

An important method of determination the
competitiveness of a product, of identification
its competitive advantage is the value chain
analysis, which gives us the possibility to
determine the strong and weak points from the
way the product passes starting with the
producer and finishing with the final
consumer [2,3,7,9].

The value chain approach of increasing the
competitiveness of animal production from
the Republic of Moldova gives us the
possibility to analyse the elements of the

value chain of the animal production, to find
out the problems of different levels of the
value chain and to the formulate proposals of
improving the processes where were
registered deficiencies.

MATERIALS AND METHODS

The scientific investigation is based on the
data from the National Bureau of Statistics of
the Republic of Moldova, Ministry of
Agriculture and Food Industry, National
Institute for Economic Research and other
economic literature regarding competitiveness
of  enterprises,  competetitiveness  of
production value chain analysis.

As research methods were used: graphical
method, time series, analysis and synthesis,
induction and deduction.

RESULTS AND DISCUSSIONS

The global agricultural production in 2017 in
all categories of households constituted
108.6%. The increase of the global
agricultural production was determined by the
increase of the vegetal production by 13.1%,
the animal production registering a decrease
by 2.1%.
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The share of the vegetal production in total
agricultural production constituted 74%
registering a decrease compared to 2016 by
3% and the share of the animal production in
total agricultural production constituted 26%,
which also decreased by 3%.

Analysing the figure 1 we can reveal that the
livestock of sheep has the highest values,
registering a decrease during 2015 to 2017
from 729.8 thousand capita to 710.6 thousand
capita. On the second place is situated
livestock of pigs which also registered a
decrease in 2017 compared to 2016 by 33.8
thousand capita, from 472.8 thousand capita
to 439 thousand capita. On the third place is
situated the livestock of rabbits which
registered an increase from 326.1 thousand
capita to 366.7 thousand capita. The livestock
of cows also decreased in 2017 compared to
2015 from 130.3 thousand capita to 122.9
thousand capita.

200 7208 7178 710.6

217

#Cows MBigs

Sheep ®(oatz: ®Rabbits

Fig. 1. The dynamics of the livestock by species of
animals in all categories of producers during 2015-
2016, thousand capita

Source: elaborated by the authors based on the data
from the National Bureau of Statistics of Moldova

Most of the livestock by different species of
animals is grown in households — 95%, and
only 5 % of the livestock of animals is grown
in agricultural enterprises [3].

According to the table 1 we can reveal that the
livestock of cows mostly is concentrated in
the North Region, where in 2017 constituted
60.6 thousand capita; livestock of pigs is
concentrated in Center Region, where in 2017
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constituted 247.2 thousand capita and the
livestock of sheep and goats is concentrated

mostly in South Region, where it constituted
in 2017 — 305.6 thousand capita [1].

Table 1. Livestock in all categories of producers, in

territorial aspect during 2016-2017, thousand capita
Cows Pigs Sheep and goats

Years

Region 2016 2017 2016 2017 2016 2017

Chisinau 1.3 1.1 33 22 7.5 6.4

Municipality

North 61.4 60.6 111.3 104.4 204.1 206.2

Center 40.9 38.4 248.6 247.2 217.3 219.1

South 20.5 19.4 172.4 67.9 316.1 305.6

UTA 3.6 34 17.6 17.3 123.6 132.5

Gagauzia

Source: elaborated by the authors based on the data
from the National Bureau of Statistics of Moldova

Analysing the dynamics of livestock in all
categories of producers, in territorial aspect
during 2016-2017, we can reveal that the
livestock of all categories of animals
decreased.
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Fig. 2. The dynamics of the production of cow milk
during 2010-2016, thousand tonnes

Source: elaborated by the authors based on the data
from the National Bureau of Statistics of Moldova

According to the Figure 2 we can reveal that
the production of cow milk during 2010-2016
registered a decreasing trend from 554.1
thousand tonnes in 2010 to 462.1 thousand
tonnes in 2016, this being caused by the
decreasing of the livestock of cows in the
mentioned period [6].
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Fig. 3. The dynamics of the production of eggs during
2010-2016, mio.pcs

Source: elaborated by the authors based on the data
from the National Bureau of Statistics of Moldova

The dynamics of the production of eggs
during 2010-2016 according to the figure 3
reveals a non uniform evolution, registering in
2016, 673.5 mio.pcs, which is less than in
2015 by 44.7 mio.pcs [1].

%00
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Fig. 4. The dynamics of the production of wool during
2010-2016, tonnes

Source: elaborated by the authors based on the data
from the National Bureau of Statistics of Moldova

The production of wool during 2010 — 2016
also registered a decreasing trend by 357.2
tonnes, from 2,066.7 tonnes to 1,709.5 tonnes.
The production of wool decreased because of
the decreasing trend of the sheep livestock.
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Fig. 5. The meat production by all categories of
producers by types during 2012-2016, thousand tonnes
Source: elaborated by the authors based on the data
from the National Bureau of Statistics of Moldova

The highest values of meat production by all
categories of producers by types during 2012-
2016 was registered for pork meat, which
constituted in 2016, 72.7 thousand tonnes,
which represents an increase compared to
2015 by 0.8 thousand tonnes. On the second
place is situated poultry which registered in
2016, 52.4thousand tonnes, which represent
an increase compared to 2015, by 4 thousand
tonnes [6]. On the third place is situated beef
and veal, the production of which constituted
in 2016 - 1.9 thousand tonnes.

The increase of animal production was
determined by the increase of the productivity
of poultry and beef and veal.

The majority of the animal products is sold
by other channels of sale (market, own trade
system, barter transactions) and a little part of
animal production is sold to enterprises and
organizations which collect and process
agricultural production.

In this context the way the animal products
pass from the producer to the final consumer
represents the value chain. The analyse of the
value chain 1s very important for
understanding the relations between the actors
from the market [8].
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Fig. 6. The value chain of animal products
Source: elaborated by the author
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Fig. 7. The value chain of processed animal products
Source: elaborated by the author

The value chain of animal products from the
Republic of Moldova consists of the
following elements: 1. Production; 2.
Transport; 3. Retail.

In many cases animal products, such as pork,
poultry, meat, cow milk is sold directly to
final consumer, which causes risk to the
public health, because are not used innovative
systems for processing, the products are not
pasteurized (for ex. milk).

In the same time exists another value chain,
more sophisticated, when animal products
pass through the pasteurization process, the
level of fat is regulated, the products have a
brand name and the prices are much higher
because of the costs of processing. In this
case, the value chain has the following
elements:  (i)Producers, (ii)Collectors,
(iii)Transport, (iv)Processing and
Distribution, (v) Retailing including:
(a)Supermarkets, (b)Restaurants, hotels
and (c)Export.

Analysing the value chains of animal products
we can reveal that exists risks in the process
of commercialization animal products,
especially when this products are sold directly
in “open markets” without any processing. It
should be created special conditions to
produce high quality animal products. Many
agricultural producers of animal products sell
this products chaotically. It doesn’t exist a
well organized method of collection animal
198

products. Also should be taken measures at
the legislative level in order to increase the
quality of the commercialized animal
products. Many of the agricultural processors
don’t have ISO certification, which will give
possibility to sell animal products on the
international market [5].

Thus, from the mentioned above problems
there must be taken several measures in order
to increase the competitiveness of animal
products by wusing high technologies of
processing; by collecting animal products
from producers in an organized way and also
by achieving foreign markets after receiving
the ISO certification.

CONCLUSIONS

As a result of the performed investigation, we
can formulate the following conclusions:

-The animal growth is an important part of the
agricultural production being situated on the
second place after the plant growth;

-Mostly animal production is produced in
households — 95%, and a little quantity of
animal production in agricultural enterprises;
-During 2012-2016 was registered an increase
of meat production by all categories of
producers due to the increase of productivity;
-The value chain is an important method of
analysing the competitiveness of animal
products, being constituted of the following
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elements: Producers, Collectors, Transport,
Processing and Distribution, Retailing:
Supermarkets, Restaurants, hotels, Export.
-Exists many problems at the level of the
value chain of animal products among which
are: animal products, many times are sold
chaotically directly from the “open market”
without being checked on quality; lack of ISO
certification at many companies; lack of a
well-organized method of collection animal
products from producers ensuring all the
necessary standards of quality.

-In order to increase the competitiveness of
animal products there is a necessity to
improve the legislation in force regarding the
selling of animal products limiting selling in
“open markets” without adequate
certification; creating a mechanism at the
level of state in order to encourage the
agricultural producers to achieve the ISO
certification; creation of a well-organized way
of collection animal products from
population.
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Abstract

The paper analyzed the tourism indicators in the Brasov County in terms of tourist inflow and accommodation
capacity pointing out the importance of agro-tourist and tourist guesthouses in the period 2007-2016, based on the
empirical data provided by the National Institute of Statistics and also estimated the forecast for 2017-2021 horizon.
The tourism indicators was calculated according their formulas, and their dynamics was assessed using the index
method and average growth rate. The tourism offer in the Brasov County registered a high development in terms of
accommodation capacity. In 2017, there were 955 tourist accommodation units, of which 69.73 % guesthouse and
29,811 places, of which 65.02 % in guesthouses. The number of places in agro-tourist guesthouses had a higher
dynamics than in the tourist guesthouses. The tourist inflow doubled its figure in 2016, accounting for 1,114,395
visitors in 2016, of which 83.07 % were Romanian tourists. The number of Romanian visitors increased more than 2
times, while the number of foreigners by 71.4 %. Of the total number of visitors, 26.51 % were accommodated in
guesthouses. The number of visitors accommodated in agro-tourist guesthouses was 2.58 times higher in agro-
tourist guesthouses and 2 times higher in tourist guesthouses. The overnight stays recorded an ascending trend,
accounting for 2,213,002 in the year 2016, of which 12.89 % in agro-tourist guesthouses and 14.15 % in tourist
guesthouses. About 85 % of overnight stays in guesthouses belong to the Romanian tourists. The length of stay has
declined to 1.98 days at the county level, but a little highe 2.13 days in agro-tourist guesthouses. The tourism
density doubled its figure, accounting for 2.02 tourist/inhabitant. The occupancy rate was in average 21.40 % at the
county level, but lower in the guesthouses. Tourism will continue its development in the Brasov County, and in 2021,
it was expected to receive 1.43 million tourists, by 27.7 % more than in 2016, and the accommodation capacity to
reach 36,683 places. The Brasov county is an example of high quality tourism, an area where guesthouses play an
important role in the tourism market.

Key words: tourism, indicators, tourist guest houses, agro-tourist guesthouses, life quality, Brasov County,

INTRODUCTION population are the key strengths of the Brasov
county [1, 8].

An important factor for the development of
tourism and economy is rural tourism which
could become an objective of the rural

development strategies.

The Brasov area has been and continuous to
be an important destination both for the
Romanian and foreign tourists. The charm of
the medieval and at the same time modern

city of Brasov, with its historical and cultural
heritage, the beautiful mountain landscapes in
the surroundings, inviting tourists to spend an
active time outdoors, the large variety of
tourism offer regarding accommodation and
local gastronomy, traditions and customs,
events and the hospitality of the local

The multi-plurality of the activities in the
rural space has a high importance in rural
development and in assuring a higher life
quality and living standard for the local
communities and their inhabitants [9, 10].

Rural tourism, agro-tourism, ecotourism are
means which could contribute to the
diversification of the activities in the rural
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space, offering jobs and additional income
sources for the local population, and also they
could contribute to the valorisation of the
natural, historical and cultural heritage [5, 6].
Rural tourism could be a component of the
sustainable development of the regions,
micro regions, communes and villages of
Romania. It is also, a tool for promoting the
beautiful landscapes, high value heritage of
culture, history and traditions. Visitors need to
be welcome, accommodated, nourish and
entertained with hospitality by their hosts. In
this purpose, the owners of tourist and agro-
tourist guesthouses are prepared to offer a
large range of services and facilities to their
guests. [4].

In the structure of accommodation units in
Romania, tourist and agro-tourist guesthouses
are more and more attractive for Romanian
tourists due to a diversified offer and a more
convenient tariff per night compared to other
types of accommodation units [13].

In this context, the purpose of the paper was
to: (i)synthesize the tourist attractions in the
Brasov County and its surroundings, (ii)
analyze the main tourism indicators at the
county level, but also at the tourist and agro-
tourist guesthouses in the last decade 2007-
2016 and (ii1) estimate the level of the main
indicators for the horizon 2017-2021.

MATERIALS AND METHODS

The study used the specific tourism indicators
to characterize the tourist flow and the offer in
terms of accommodation as follows: the
number of units with accommodation function
for tourist reception, the number of places
(beds), the number of tourist arrivals, the
number of overnight stays, the average length
of stay, the tourist density, the occupancy rate,
and the tourist function.

The mathematical formulas for some tourism
indicators have been the following ones:

The average length of stay: D = > NOi/Y NTj,
where ) NO; = the number of overnight stays
(tourist-days) and Y NT; = the number of
tourists.

The tourism density, Fi= > NOy/P, and also
F>=>NTi/P, where P = population in the
Brasov County.
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The occupancy rate, Go= [NO/(NP x Z)] 100,
where: NO= number of overnight stays, NP=
number of places, Z= 365 days.

The tourism function indicator, F =(NP/P)100,
where= NP= number of places and P=
population.

All these indicators mentioned above were
determined both at the level of the County of
Brasov, and also at the level of the tourist
guesthouses and agro-tourist guesthouses,
based on the data provided by the National
Institute of Statistics Tempo Online Data base
for the period 2007-2016.

The research is based on various methods to
process and interpret the data as follows: the
Index method, regarding the indices with
fixed basis, Irg = (Xin/X0)100, where X, is
the variable X in the years n, and Xo is the
value of the variable X in the year zero.

The share of a variable in the total value of
the variables was calculated  using the
formula: Se¢= (Xo/X1) 100, where X; = the
value of the variable n and Xt= the sum of the
values of the variables.

The comparison method was used to identify
the differences between the level of variables
and indices in the tourist guesthouses and in
the agro-tourist guesthouses.

The forecast for the horizon 2017-2021 was
established taking into account the level of the
variables achieved in the mast year of the
analysis, 2016, and the average annual growth
rate achieved in the period 2007-2016, using
the formulas:

Average annual growth =)(X: - Xt1)/n-1,
where X = the value of the variable in the
year t= 1,2,..n and X1 is the value of the
variable in the year t-1.

The expected value of the variable X= X+ +
Z(Xt - Xt_l)/l’l-l.

RESULTS AND DISCUSSIONS

The main tourist attractions in the City of
Brasov and Brasov County.

Brasov is a beautiful and old city, officially
attested in documents back in 1235. It is a
medieval city with specific buildings mainly
in the historical center in the Council Square,
but also in various parts of the city where
tourists could discover the gates of the city:
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Catherine's Gate, Scheii Gate, the White
Tower, the Black Tower, the Citadel of the
Guard, the Graft Bastion, The Weavers
Bastion, the Rope Road the narrowest in
Romania and in Europe.

The culture of Brasov is a mixture of the
cultures whose features have been established
by the local population including Ethnic
Romanians, Hungarians and Saxons.

Brasov is a historical, cultural, an industrial,
business, education city. It is suitable for an
active tourism: mountain, climbing, hiking,
winter sports (skiing, skating etc), cycling,
horse riding, spa, and relaxation. It is also a
business city and good for shopping.

The main tourist attractions in the city are: the
Black Church (1477), the most representative
gothic church with the biggest bell in
Romania, with the biggest organ in the South
Eastern Europe and with a rich collection of
old Persian carpets, St. Nicholas Church in
Scheii Brasovului and the Museum of the first
Romanian school (1495), St. Bartholomew
Church, the oldest in the city, St. Peter and
Paul Roman-Catholic Cathedral in baroque
style, with nice paintings and stained glasses,
the Orthodox Cathedral in the main square of
the city, the Synagoga Neologa, and the
Fortified Church in Sinpetru. Brasov has
many museums among which the most
important are: the Museum of Etnography,
including a large variety of textiles used for
producing folk costumes, The Art Museum
with masterpieces of the Romanian painters,
mainly of Nicolae Grigorescu but also of
foreign painters, The County Museum of
History, the "Casa Muresenilor”
Museum.[14].

In Brasov, there are many cultural events such
as: The Brasov's Days, The Juni's Parade, The
National Festival of Contemporary Theater.
Important performances are played at the
National Theater and the Opera House, and
many concerts are sustained by the
Philharmonic orchestra.

Brasov has a "ZOO" in "Noua" District.

In the surroundings, the tourists could visit:
the Poiana Brasov, with its elegant hotels and
villas, ski slopes and the telecab which bring
the tourists right on the top of Postavarul
Mountain.

The Mountain Tampa could be easily climbed
directly from the middle of the city.
At Bran, the tourists may visit the well know
"the Bran Catle" nicknamed "the Dracula
Castle", as well as the charming villages of
Bran, Moeciu and Sirnea, where they could
enjoy seeing the Romanian traditions, folk
costumes, dance, and taste traditional meals or
to take part to agro and eco-tourist activities.
In Rasnov, the tourists could visit the
Fortress, and the Dino Park, and also to
practice winters sports, and in summer season
to participate to cultural events. In the small
city, it is an Evangelical Church and the oldest
Orthodox stone-church in South-Eastern
Europe. In Valea Cetatii it is a cave which
could be explored by the people passionate of
caving.
In Prejmer, there is the "Prehmaer Fortress",
and in Harman, the "Evangelische Fortified
Church" (1240) linked to the existence of the
Knights of Malta.
In Bunesti Commune, the tourists could visit
the charming traditional villages Viscri, Cris
and Meshendorf.
In the city of Fagaras, it is the Fagaras
Fortress (1310) destined to defend the
country against the Otoman invasion and,
close to it, at Sambata de Jos, it is the
Lipizzan Horse Farm, the Monastery and a
Trout Growing Farm.
From Brasov, in 45 minutes by car, coach or
train, the tourists could arrive in the Prahova
Valley to visit the well known mountain
resorts: Predeal, Azuga, Busteni, Sinaia, and
of course to visit the famous Royal Peles
Castle and go up the mountain by telecable
car.
Rupea and Sighisoara are other two charming
medieval cities in the Brasov County. [2, 12].
The evolution of the number of tourist
accommodation units, the number of
tourist guesthouses and the number of
agro-tourist guesthouses
In the Brasov County, the number of the
accommodation units with function for tourist
reception has increased by 102.76 % in the
analyzed period from 471 units in the year
2007 to 955 units in the year 2017.
The number of tourist guesthouses has also
recorded an ascending trend, increasing by
203
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86.13 % from 137 units in the year 2007 to
255 units in the year 2017.

At the same time, the number of agro-tourist
guesthouses registered the highest growth rate
in the whole period of the analysis, +105.50
%, from 200 units in the year 2007 to 411
units in the year 2017.

The number of agro-tourist guesthouses was
higher than the number of tourist guesthouses
in all the analyzed years, as many owners of
farms have diversified their activities offering
accommodation and board using their own
fresh products in order to satisfy better the
tourists' needs and to get additional income
from agro-tourism. (Fig.1).
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Fig.1. The evolution of the number of tourist
accommodation units, of which the number of tourist
guesthouses and the number of agro-tourist guesthouses
in the Brasov County, 2007-2017

Source: Own design based on the data provided by the
National Institute of Statistics Tempo Online Database,
2018. [11].

The Brasov County is on the top position
regarding the number of accommodation
units with function for tourists reception,
being followed by Constanta, Harghita,
Suceava and Prahova counties [3].

The share of the tourist and agro-tourist
guesthouses in the total number of
accommodation units with function for tourist
reception registered a slight increase.

In case of the tourist guesthouses, their share
declined from 29.09 % in the year 2007 to
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26.70 % in the year 2017. However, in the
year 2015, it was recorded the lowest share,
28.22%, and in the year 2011 the highest
one, 33.46 %.

In case of the agro-tourist guesthouses, their
share increased from 42.46 % in the year
2007 to 43.03 % in the year 2017. However,
in the year 2011, it was recorded the lowest
share, 35.36 %.

Therefore, the agro-tourist guesthouses are
dominant in the Brasov County compared to
the tourist guesthouses (Fig.2.).
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Fig.2. The evolution of the share of tourist guesthouses
and agro-tourist guesthouses in the number of tourist
accommodation units in the Brasov County, 2007-2017
(%)

Source: Own design based on the data provided by the
National Institute of Statistics Tempo Online Database,
2018. [11].

The evolution of the number of places in
the tourist accommodation units, tourist
guesthouses and agro-tourist guesthouses
The number of places in the number of the
accommodation units with function for tourist
reception increased by 13595 % in the
analyzed period from 12,634 places in the
year 2007 to 29,811 places in the year 2017.
The number of places in the tourist
guesthouses has also recorded an ascending
trend, increasing by 119.29 % from 2,488
places in the year 2007 to 5,456 places in the
year 2017.

At the same time, the number of places in the
agro-tourist guesthouses registered the highest
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growth rate in the whole period of the
analysis, +190.69 %, from 2,396 places in the
year 2007 to 6,965 places in the year 2017.
The number of places (beds) in agro-tourist
guesthouses was higher than the number of
places in tourist guesthouses as the number of
agro-tourist guesthouses is much higher than
the number of tourist guesthouses. (Table 1).

Table 1. The evolution of the number of places (beds)
in the accommodation units with function for tourist
reception, in the tourist guesthouses and agro-tourist
guesthouses in the Brasov County, 2007-2017

Total Number Number of
number of placesin | places in
of places | the the agro-
in the | tourist tourist
Brasov guesthouses | guesthouses
County
2007 12,634 2,488 2,396
2008 15,729 2,801 2,639
2009 14,728 2,996 2,772
2010 16,742 3,146 2,676
2011 17,795 3,556 3,067
2012 21,699 3,947 4,402
2013 25,524 4,719 5,024
2014 26,145 4,927 5,477
2015 28,616 5,524 6,234
2016 28,320 5,311 6,173
2017 29,811 5,456 6,965
2017/2007 235.95 219.29 290.69
%

Source: Own calculation based on the data provided by
the National Institute of Statistics Tempo Online
Database, 2018 [11].

The share of the number of places in
tourist and agro-tourist guesthouses in the
total number of places existing in the
accommodation units with function for tourist
reception registered a different situation
depending on the type of guesthouse.

In case of the tourist guesthouses, the share of
the number of places recorded a slight growth
from 18.24 % in the year 2007 to 18.30 % in
the year 2017.

However, in the year 2009, this type of
guesthouse registered the highest share, 20.34
%, while in the year 2008, it recorded the
lowest share, only 17.80 %.

In case of the agro-tourist houses, the share of
the places registered in general a continuous
increase from 18.96 % in the year 2007 to
23.36 % in the year 2017. In the year 2010, it

was noticed the lowest share, only 15.98 %
(Fig.3).
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Fig.3. The share of the number of places in tourist
guesthouses and agro-tourist guesthouses in the total
number of places existing in the Brasov County, 2007-
2017 (%)

Source: Own design based on the data provided by the
National Institute of Statistics Tempo Online Database,
2018 [11].

The tourism function indicator recorded a
continuous ascending trend from 2.12 % in
the year 2007 to 5.41 % in the year 2016. This
reflects that the tourism offer in terms of the
number of places was higher and higher to
satisfy better the tourists' demand.(Fig.4.)
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Fig.4. The tourism function indicator in the Brasov
County, 2007-2017 (%)

Source: Own design based on the data provided by the
National Institute of Statistics Tempo Online Database,
2018.[11].

The evolution of the number of tourist
arrivals in the Brasov County and in the
tourist and agro-tourist guesthouses.

The Brasov County received more and more
tourists in the analyzed period. In the year
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2017, the number of tourist arrivals accounted
for 1,114,395 being by 100.13 %, therefore
more than double compared to the 2007 level,
when it was recorded 556,816 arrivals.

In case of the tourist guesthouses, the number
of tourists also increased, + 99.07 %, from
81,325 arrivals in the year 2007 to 161,899 in
the year 2017.

The agro-tourist guesthouses recorded the
highest growth rate of the number of tourist
arrivals in the analyzed period, more exactly
258.96 %, therefore, 2.58 more than in 2007.
In 2017, the number of arrivals reached
133,626 compared to 37,225 in the year 2007
(Table 2).

The figure show the preference of tourists
mainly for tourist guesthouses, because they
recorded the highest number of arrivals. But,
if we take into account the high dynamism of
the tourist arrivals in case of the agro-tourist
guesthouses, we could estimate that in a few
years, the number of tourists which will be
accommodated in agro-tourist guesthouses
will exceed the number of tourists received by
the tourist guesthouses.

Table 2. The evolution of the number of tourist arrivals
in the Brasov County, and in the tourist guesthouses
and agro-tourist guesthouses, 2007-2017

Total Number of | Number of
number of | tourist tourist
tourist arrivals in | arrivals in
arrivals in | the tourist | the agro-
the guesthouses | tourist
Brasov guesthouses
County
2007 556,816 81,325 37,225
2008 581,983 97,474 52,257
2009 451,683 75,677 41,916
2010 510,196 80,224 45,735
2011 642,829 90,270 65,633
2012 737,810 96,391 72,665
2013 834,979 117,695 87,094
2014 865,689 118,659 94,091
2015 887,601 137,070 110,417
2016 1,114,395 161,899 133,626
2016/2007 200.13 199.07 358.96
%

Source: Own calculation based on the data provided by
the National Institute of Statistics Tempo Online
Database, 2018. [11].

The Brasov County comes on the 3rd position
after Bucharest and Constanta for the number
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of tourist arrivals, [3]. Regarding the tourists
profile, of the number of visitors of the
Brasov County, about 85 % were Romanians,
5.4 % Germans, 3.6 % Italians, 3.5 % Swiss
and 1.8 % Israelians. About a half of tourist
number (50%) spent up to two nights in
Brasov, 16.3 % spent 3 nights and 15.9 %
spent 4 nights in Brasov [7].

The share of the number of tourist arrivals
in the tourist and agro-tourist guesthouses
in the total number of arrivals in the Brasov
County registered a different evolution
depending on the type of guesthouse.

In case of the tourist guesthouses, the share of
the number of arrivals recorded an alternative
evolution from a year to another, but in
general, it declined from 14.60 % in the year
2007 to 14.52 % in the year 2017. However,
in the years 2008 and 2009, this type of
guesthouses registered the highest share,
16.74% and 16.75 %, while in the year 2012,
it recorded the lowest share, only 13.06 %.

In case of the agro-tourist houses, the share of
the number of tourist arrivals registered a
continuous increase from 6.68 % in the year
2007 to 12 % in the year 2017. Therefore, in
2017 it was a an almost double number of
tourists who preferred accommodation in the
agro-tourist houses (Fig.5).
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Fig.5. The share of the number of tourist arrivals in
tourist guesthouses and agro-tourist guesthouses in
the total number of tourist arrivals in the Brasov
County, 2007-2017 (%)

Source: Own design based on the data provided by the
National Institute of Statistics Tempo Online Database,
2018. [11].
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The evolution of the number of Romanian
and foreign tourists in the Brasov County
and in the tourist and agro-tourist
guesthouses.

The number of Romanian tourists visiting the
Brasov County increased by 106.73 % in the
analyzed period, from 452,586 tourists in
2007 to 935,674 tourists in 2016.

The number of foreign tourists also increased
by 71.46 % from 104,230 in the year 2007 to
178,721 in the year 2016, reflecting the higher
and higher interest of foreigner to wvisit
Romania and the Brasov County due to its
specific attractions.

The share of the Romanian tourists is the
highest one, ranging between 81.29 % in the
year 2007 and 83.07 % in the year 2016. But
the highest share was 85.21 % recorded in the
year 2013.

Obviously, the share of the foreign tourists is
still a low one, varying between 18.71 % in
2007 and 16.93 % in 2016. The top share was
recorded in the year 2007, and the lowest
share 14.79 % in the year 2013. But, this
situation is determined by the higher growth
rate of the number of Romanian tourists who
are attracted to visit the Brasov County.(Table
3).

Table 3. The evolution of the number of Romanian and
foreign tourist and their share in the total number of
tourists in the Brasov County, 2007-2016

Romanian | Foreign Share of | Share
tourists tourists the of the
Romanian | foreign
tourists tourists
(%) (%)
2007 452,586 104,230 81.29 18.71
2008 480,422 101,561 82.55 17.45
2009 376,716 74,967 83.41 16.59
2010 422,094 88,102 82.74 17.26
2011 528,327 104,502 83.75 16.25
2012 626,917 110,893 84.97 15.03
2013 711,440 123,539 85.21 14.79
2014 727,244 138,445 84.01 15.99
2015 839,344 158,257 84.14 15.86
2016 935,674 178,721 83.07 16.93
2016/2007 206.73 171.46 - -
%

Source: Own calculation based on the data provided by
the National Institute of Statistics Tempo Online
Database, 2018. [11].

The share of the Romanian tourists in the
tourist guesthouses in the total number of
tourists in the Brasov County is very high and

varied between 83.43 % in the year 2007 and
87.97 % in the year 2016.

Also, the share of the Romanian tourists in the
agro-tourist guesthouses in the total number
of tourists in the Brasov County is very high,
ranging between 94.97 % in the year 2007 and
94.99 % in the year 2016.

The low percentage of foreign tourists
accommodated in the guesthouses is
explained by their preference for hotels and
also another cause is the low promotion of the
tourist ~ guesthouses  and  agro-tourist
guesthouses.(Fig.6).
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Fig.6. The share of the number of Romanian tourists
in tourist guesthouses and agro-tourist guesthouses in
the total number of tourists in the Brasov County,
2007-2017 (%)

Source: Own design based on the data provided by the
National Institute of Statistics Tempo Online Database,
2018.[11].

The evolution of the number of overnight
stays in the Brasov County and in the
tourist and agro-tourist guesthouses.

The number of overnight stays in the Brasov
County increased by 85.73 % in the analyzed
period, from 1,191,469 in the year 2007 to
2,213,002 in the year 2016.

The number of overnight stays has also
increased in the guesthouses. In case of the
tourist guesthouses, the number of overnight
stays increased by 71.51 %, from 182,671 in
the year 2007 to 313,321 in the year 2016,
while in case of the agro-tourist guesthouses
the number of overnight stays increased by
185.97 %, from 99,728 in the year 2007 to
285.97 in the year 2016.

Therefore, despite that the number of tourists
accommodated in the agro-tourist guesthouses
is lower than the number of tourists
accommodated in the tourist guesthouses, the
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number of overnights stays in the agro-tourist
guesthouses has a higher growth rate (Table
4).

Table 4. The evolution of the number of overnight stays
in the Brasov County, and in the tourist guesthouses
and agro-tourist guesthouses, 2007-2017

Total Number of | Number of
number of | overnight overnight
overnight stays in the | stays in the
stays in the | tourist agro-tourist
Brasov guesthouses | guesthouses
County
2007 1,191,469 182,671 99,728
2008 1,279,594 215,467 132,630
2009 985,033 160,710 105,037
2010 1,078,297 165,210 110,767
2011 1,329,831 184,170 151,697
2012 1,486,524 191,603 162,502
2013 1,754,320 238,517 198, 197
2014 1,781,818 242,583 208,267
2015 2,060,959 266,041 241,913
2016 2,213,002 313,321 285,200
2016/2007 % 185.73 171.52 285.97

Source: Own calculation based on the data provided by
the National Institute of Statistics Tempo Online
Database, 2018. [11].

The Brasov County comes on the 3rd position
after Constanta and Bucharest for the number
of overnight stays. (2013) [3].

The share of the overnight stays in the
tourist guesthouses and agro-tourist
guesthouses in the total number of
overnight stays in the Brasov County.

The share of the overnight stays in the tourist
guesthouses in the total number of overnight
stays at the county level varied between 15.33
% 1in the year 2007 and 14.15 % in the year
2016. Therefore, it registered a slight
decreasing trend.

The share of the overnight stays in the agro-
tourist guesthouses in the total number of
overnight stays at the county level varied
between 8.37 % in 2007 and 12.89 % in the
year 2016 (Fig.7).

This is explained by the high growth rate of
the tourist arrivals and the average length of
stay.

The share of the number of overnight stays of
the Romanian tourists in the Brasov County is
high and varied between 79.54 % % in the
year 2007 and 82.79 % in the year 2016.

Also, the share of the overnight stays of the
Romanian tourists in the tourist guesthouses
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varied between 79.11 % in the year 2007 and
85.89 % in the year 2016.
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Fig.7. The share of the number of overnight stays in
tourist guesthouses and agro-tourist guesthouses in
the total number of overnight stays in the Brasov
County, 2007-2017 (%)

Source: Own design based on the data provided by the
National Institute of Statistics Tempo Online Database,
2018. [11].
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Fig.8. The share of the overnight stays of the
Romanians in the Brasov County , in the tourist
guesthouses and agro-tourist guesthouses, 2007-2017
(%)

Source: Own design based on the data provided by the
National Institute of Statistics Tempo Online Database,
2018. [11].

The share of the overnight stays of the
Romanian tourists in the agro-tourist
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guesthouses ranged between 92.83 % in the
year 2007 and 94.43 % in the year 2016.

Also, it was noticed a low percentage of the
overnight stays belonging to the foreign
tourists explained by their preference for
hotels and the low promotion of the tourist
guesthouses and agro-tourist
guesthouses.(Fig.8).

The average length of stay in the Brasov
County, in the tourist guesthouses and
agro-tourist guesthouses.

The average length of stay in the Brasov
County is in general small and having a
general decreasing trend from 2.13 days in the
year 2007 to 1.98 days in the year 2016.

In the tourist guesthouses, the average length
of stay also had a general declining trend from
2.24 days in 2007 to 1.93 days in 2016.
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Fig.9. The average length of stay in the Brasov County,
in  the tourist guesthouses and  agro-tourist
guesthouses, 2007-2017 (days)

Source: Own design based on the data provided by the
National Institute of Statistics Tempo Online Database,
2018. [11].

In the agro-tourist guesthouses, the average
length of stay also registered a general
decreasing trend from 2.67 days in 2007 to
2.13 days in 2016. Comparing the figures, we
could notice that the highest average length of
stay 1is recorded in the agro-tourist
guesthouses compared to the average at the
county level and to the average in the tourist
guesthouses. This could be explained by the
fact that the agro-tourist guesthouses offer
fresh meals prepared from the raw products
achieved in the farm of household.(Fig.9).

The evolution of the tourism density.
Taking into account the number of tourists,
the number of overnight stays and the
population in the Brasov County, the values
tourist density varied depending on the items
used in the formula. the results are presented
in Fig.10.

The tourism density calculated as the ratio
between the number of overnight stays and
the local population, varied between 2
overnight stays (tourist-days)/inhabitant in the
year 2007 and 4.02 overnight stays (tourist-
days)/inhabitant in the year 2016, meaning an
increase of 101 %.

Taking into account the number of tourists
divided by the local population, the tourist

density varied between 0.94
tourists/inhabitant in 2007 and 2.02
tourists/inhabitant in 2016, reflecting an

increase of 114.89 %. (Fig.10).
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Fig.10. The tourism density in the Brasov County,
2007-2017  (overnight  stays/  inhabitant and
tourists/inhabitant)

Source: Own design based on the data provided by the
National Institute of Statistics Tempo Online Database,
2018.[11].

The evolution of the occupancy rate in the
Brasov County. Taking into account the
number of overnight stays and the number of
places, the occupancy rate varied at the
County level, and also at the level of tourist
guesthouses and agro-tourist guesthouses, as
shown in Fig.11.

At the county level, the occupancy rate was
25.83 % in 2007, but in the coming years it
recorded a decline till the year 2014, and then
it started to recover, so that in the year 2016 it
accounted for 21.40 %.

At the tourist guesthouses level, the
occupancy rate registered a general decreasing
trend from 20.11 % in 2007 to 16.16 % in

209



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 18, Issue 2, 2018
PRINT ISSN 2284-7995, E-ISSN 2285-3952

2016. This situation was due to the higher
growth rate of the number of places compared
to the growth rate of the number of overnight
stays.

In case of the agro-tourist guesthouses, the
occupancy rate has the lowest level. In 2007,
it was 11.40 %, and varied up and down along
the time, but in 2016 it reached 12.65 %. The
highest occupancy rate, 13.55 %, was
recorded in 2011 (Fig.11).
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Fig.11. The tourism occupancy rate in the Brasov
County, tourist guesthouses and agro-tourist
guesthouses, 2007-2017 (%)

Source: Own design based on the data provided by the
National Institute of Statistics Tempo Online Database,
2018. [11].

The forecast of the main indicators in the
Brasov County tourism for the horizon
2017-2021.

The estimates for the number of places, tourist
arrivals, and overnight stays at the county

level, and also in the tourist guesthouses and
agro-tourist guesthouses are based on the
level achieved in the last year of the analysis
and on the average growth rate registered in
the period 2007-2016. The results are shown
in Table 5.

As one can see, it is expected as in 2021, in
the Brasov County the number of places in the
accommodation units for tourist reception to
reach 36,683 being by 23.05 % higher than in
2017. In the tourist guesthouses it is expected
to achieve 6,644 places by 21.77 % more than
in 2017 and in the agro-tourist guesthouses to
carry out 8,793 places, meaning by 26.24 %
more than in 2017.

The number of tourist arrivals, it is expected
account for 1,424,160 visitors in the Brasov
County in the year 2021 meaning by 27.79 %
more than in 2016. The tourist guesthouses it
is expected to receive 206,664 tourists in the
year 2021, by 27.64 % more than in 2016,
while in the agro-tourist guesthouses it is
expected to accommodate 187,181 tourists in
2021 by 40.07 % more than in 2016.

In the Brasov County, the number of
overnight stays will account for 2,780,522 in
the year 2021 being by 25.64 % higher than in
2016. In the tourist guesthouses, it is expected
to register 385,906 overnight stays in the year
2021 by 23.16 % more than in 2016, while in
the agro-tourist guesthouses, it is expected to
register 388,240 overnight stays in the year
2021 by 36.12 % more than in 2016.

Table 5. The forecast of the number of places, the number of tourist arrivals and overnights stays in the Brasov
County and in tourist guesthouses and agro-tourist guesthouses in the horizon 2017-2021

2017 2018 2019 2020 2021
No. of places in the tourist accommodation units in 29,811 31,529 33,247 34,965 36,683
the Brasov County
No. of places in the tourist guesthouses 5,456 5,753 6,050 6,347 6,644
No. of places in the agro-tourist guesthouses 6,965 7,422 7,879 8,336 8,793
No. of tourist arrivals in the Brasov County 1,176,348 1,238,301 1,300,254 1,362,207 1,424,160
No. of tourist arrivals in the tourist guesthouses 170,852 179,805 188,758 197,711 206,664
No. of tourist arrivals in the agro-tourist 144,337 155,048 165,759 176,470 187,181
guesthouses
No. of overnight stays in the Brasov County 2,326,506 2,440,010 2,553,514 2,667,018 2,780,522
No. of overnight stays in the tourist guesthouses 327,838 342,355 3,56,872 371,389 385,906
No. of overnight stays in the agro-tourist 305,808 326,416 347,024 367,632 388,240
guesthouses

Source: Own calculation.

210




Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 18, Issue 2, 2018
PRINT ISSN 2284-7995, E-ISSN 2285-3952

CONCLUSIONS

The paper presented the natural and antropic
resources in the Brasov city and its
surroundings and the development of main
tourism indicators in the last decade, 2007-
2016 and their forecast for the period 2017-
2021, which prove that this part of Romania is
an important tourist destination.

The Brasov county has a good tourism
infrastructure in terms of accommodation
units, their number accounting for 955 in the
year 2017, of which 69.73 % are guesthouses,
more exactly 43.03 %  agro-tourist
guesthouses and 26.7 % tourist guesthouses.
In the Brasov county, the accommodation
capacity in terms of places has continuously
increased, reaching 29,811 places in the year
2017. Of this number, 12,421 places (41.66
%) are in guesthouses, of which 23.36 % in
agro-tourist guesthouses and 18.30 % in
tourist guesthouses. The number of places in
agro-tourist guesthouses had a higher
dynamics than in the tourist guesthouses.

Due to the development of tourism capacity,
the tourism function indicator has doubled in
the analyzed period.

The Brasov area was visited by more tourists
year by year, and their number has doubled in
the analyzed period, accounting for 1,114,395
visitors in 2017, of which 295,525 (26.51 %)
were been accommodated in guesthouses.
These figures show that most of tourists prefer
other types of accommodation units, instead
of guesthouses. But, in 2017, the number of
visitors accommodated in  agro-tourist
guesthouses was 2.58 times higher in agro-
tourist guesthouses and 2 times higher in
tourist guesthouses, reflecting an increased
preference for these types of units where offer
is more attractive regarding the ratio between
price and the quality of services.

In the total number of visitors, the Romanian
tourists are dominant with a share of 83.07
%. In 2016, the number of Romanian visitors
was more than double, the number of foreign
tourist increased by 71.4 %.

The preference of the Romanian tourists for
guesthouses is obvious as long as 94.97%
were  accommodated in  agro-tourist
guesthouses and 87.97 % in tourist

guesthouses. Therefore, the foreign tourists
prefer hotels.

The number of overnight stays in the Brasov
county had an ascending evolution, reaching
2,213,002 in the year 2016, of which 12.89 %
in agro-tourist guesthouses and 14.15 % in
tourist guesthouses. The number of stays in
agro-tourist guesthouses was 2.5 times higher
than in 2007.

The share of the overnight stays of the
Romanian tourists is obvious higher in
guesthouses, 84.4 % in  agro-tourist
guesthouses and 85.9% in tourist guesthouses.
The average duration of stay registered a
general descending trend accounting for 1.98
days at the county level, 1.93 days in tourist
guesthouses and 2.13 days in agro-tourist
guesthouses.

The tourism density in 2016 was double in the

Brasov  County, accounting for 2.02
tourist/inhabitant or 4.02 tourist-
days/inhabitant, doubled figures compared to
the year 2007.

The occupancy rate was in average 21.40 % at
the county level, while in the guest houses is
much lower: 16.16 % in the tourist
guesthouses and 12.65 % in agro-tourist
guesthouses.

Taking into account the progress carried out
during the last decade, it is expected that in
the future the tourist inflow and the
accommodation capacity in the Brasov
county, and mainly in the guesthouses to
continue its development. In the year 2021, it
was estimated that the Brasov County will be
visited by 1.43 million tourists, meaning by
277 % more than in 2016, and the
accommodation capacity to reach 36,683
places to better meet the tourists' needs.

As a final conclusion, the Brasov county is an
example of high quality tourism, and an area
where the agro-tourist guesthouses and
tourist guesthouses play a more and more
important role in the local tourism due to their
attractive offer in terms of accommodation,
board and other facilities.

The increased tourist flow is closely related to
the growth of tourism receipts and with a
better living standard and life quality for hosts
and guests.
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Abstract

This study aimed to determine the efficiency level of dairy cattle farms in provinces of East Mediterranean Region in
Turkey. The data were gathered by questionnaire from 148 dairy farms in the areas of Adana, Osmaniye, Mersin,
Hatay and Kahramanmaras. Data envelopment analysis (DEA) method was used to calculate efficiency scores. Our
analysis carried out in two steps. Firstly, technical efficiency scores were computed employing an input-oriented
DEA. Technical efficiency value was amounted to be 78%. In the second phase, the relationship between the value
of defined socio-economic variables and the value of obtained technical efficiency scores were calculated by the
Tobit regression analysis. The annual milk production per cow was used in the study as the dependent variable.
Concentrates, roughage, health expenditures, other variable expenditures, workforce and capital expenditures were
considered per cow as independent variables. 5% statistically meaningful and positive relationship was determined
by the value of technical efficiencies and rate of the family labour and herd size. It was decided that artificial
insemination and farmer’s age had a negative effect on the efficiency and it was at a 10% level, statistically
meaningful.

Key words: efficiency, dairy cattle farm, data envelopment analysis, Tobit regression analysis

INTRODUCTION

The animal husbandry sector plays an
essential role in the agricultural development
of all countries [81]. Animal husbandry is
vital for Turkey regarding both social and
economic aspects. Turkey has the right natural
resources and ecological conditions in that
regard. In addition to the decline in animal
numbers, support for animal husbandry has
also changed in recent years. Along with
these, Turkey’s animal husbandry sector still
suffers continuing structural, economic, and
technical issues. The volatility of government

policies and market structure have restricted
the growth of the industry, resulting in a
decrease in the number of animals and
volatility in product prices, which has affected
the consumption of animal products.

As of 2016, the cattle population in Turkey
was 14 million head. About 46.79% of total
cattle population was culture breeds, 40.90%
crossbreeds and 12.31% native breeds [77].

In the world, the dairy cattle have the most
significant share in all milk-producing
animals. In Turkey, the number of dairy
livestock differs widely from that of the
world.
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As of 2016, the total amount of milk
production in Turkey was 18,489,161 tons.
About 16,786,263 tons (90.79%) of this milk
was obtained from dairy cattle. The amount of
sheep milk production, which has a significant
share in the total number of dairy animals,
remains very low [77].

Among the most critical subsectors in animal
husbandry, are dairy cattle breeding and
fattening cattle breeding. Of these two
production lines, the development of fattening
cattle industry may depend on dairy cattle
breeding, since dairy cattle breeding is a
sector associated with beef cattle. Positive
events in dairy cattle directly affect the
fattening animals and the meat market
because the primary material of fattening
cattle is obtained from dairy cattle sector. In
that sense, it is possible to consider dairy
cattle as the essential production area. The
studies supporting dairy cattle also improve
the condition of fattening cattle breeding, thus
helping to develop the country's animal
husbandry sector as a whole.

The research area was Eastern Mediterranean
Region, which includes the provinces of
Adana, Osmaniye, Mersin, Hatay and
Kahramanmaras. The cattle population in this
region accounted for 5.29% of Turkey’s total
cattle population in 1991, but this share
declined to 4.86% in 2016. The cattle
population in the area has shown a sharp fall
since 1991, and by 2003, the cattle presence
had decreased by 27% as compared to 1991.
From that year, the cattle population tended to
increase again. In 2016, cattle population
raised to 684,717 head (Fig. 1).

Like all cattle breeds in Turkey, the structure
of cattle breeds in the Eastern Mediterranean
region showed a variation in the period
examined. In 1991, 10.18% of the cattle in the
area consisted of culture breeds, 43.46%
crossbreeds, and 46.36% native breeds. The
distribution of livestock breeds continuously
changed in the period, and in 2016, 42.29% of
the cattle were culture breeds, 51.44%
crossbreeds and 6.27% native breeds (Fig. 2).
The region supplied 8.34% of total cattle milk
production in 1991. However, in 2016 this
value fell to 5.5%. Thus, although both cattle
milk productivity and carcass weight
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increased in the region, its share in Turkey
showed a decline.
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Fig. 1. Changes in cattle number in the research area
Source: TUIK [77].
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Fig. 2. Changes in cattle breeds in the research area
Source: TUIK [77].

That point of view, the efficiency of dairy
cattle breeding in the region should be
addressed.

The primary methods used to measure the
efficiency of production units can be divided
into  two  groups: parametric ~ and
nonparametric methods. In both ways, the
principal is to obtain a production limit and to
measure the efficiency of the production units
against this limit. The production limit created
represents the maximum output that can be
achieved under a given technology. The
production limit by parametric methods is
determined econometrically. In  the
nonparametric techniques, a partial linear
production limit is obtained by using the
observed data, and there is no need for
assuming any functional form for the
production limit[9][41][21] [32][33][35][34].
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There are some studies based on efficiency
measurements in dairy cattle farms in Turkey.
Binici et al. [11] in Burdur province,
Koyubenbe and Ozden [49] in izmir, Giindiiz
[38] in Samsun, Alemdar et al. [3] in Adana,
determined dairy farms' efficiency scores by
parametric methods.

Koyubenbe and Candemir [48], Giinden et al.
[37], Uzmay et al. [78] in Izmir, Ceyhan and
Hazneci [18], Oziidogru [63] in Amasya,
Demircan et al. [26] in Burdur, Dagistan et al.
[25], Yimaz [80] in Adana, Armagan and
Nizam [6], Ozden [60] in Aydmn, Oguz and
Canan [58] in Konya, Parlakay et al. [64] in
Hatay, and Terin et al. [76] in Kirklareli,
calculated the efficiency scores of dairy cattle
farms by non-parametric methods. Ozden and
Armagan [61] in Aydin and Go6zener [31] in
TR 83 region (Amasya, Corum, Samsun, and
Tokat provinces), determined efficiency score
both methods.

There are numerous international studies
conducting efficiency measurements in dairy
farms. For examples; Sharma et al. [71]
computed the farms’ technical, allocative and
economic efficiencies in swine production by
using parametric and nonparametric models
and discovered 0.759, 0.758 and 0.571
respectively, with the parametric models and
0.759, 0.803 and 0.603 with DEA. Ahmad
and Bravo-Ureta [2] found 0.76, 0.77, and
0.86 of Vermont dairy farms’ technical
efficiency scores with using different
parametric models for the 1971-1984 period.
Kumbhakar et al. [45] used three parametric
functions to compute dairy farms’ technical
and allocative efficiency in the US. Stokes et
al. [72] determined efficiency score of dairy
producers with the DEA in Pennsylvania and
found that 29% of total farms were efficient.
Tauer [73] calculated cost efficiency of a
dairy farm in New York and claimed that the
productive small-scale dairy farm could
compete with the efficient large-scale farm.
Tauer and Belbase [74] determined the dairy
farms’ technical efficiency scores by using
parametric methods in New York by using the
parametric method and calculated that 69% of
them were efficient. Nehring et al. [56]
determined the efficiency scores of small US
dairy farms by using parametric functions.

Bravo- Ureta [12] calculated technical
efficiency scores with the 0.8217 as the range
between 0.5769-1.00 for dairy farms with the
probabilistic frontier function model in New
England. Bravo-Ureta and Rieger [13] used
stochastic frontiers to determine dairy farm
efficiency and found as 0.70 in New England.
Featherstone et al. [28] calculated technical,
allocative and scale efficiency scores as 0.78,
0.81, and 0.95 respectively with a
nonparametric method for beef cow farms in
Kansas. Cabrera et al. [16] found technical
efficiency as 0.88 of a dairy farm in
Wisconsin by stochastic frontier model. Also,
Curtis et al. [24] calculated this score as more
than 0.90 for dairy farms in Wisconsin with
same methods.
Theodoridis and Psychoudakis [75] wused
stochastic frontier and DEA methods to
calculate the dairy farms’ technical efficiency
values in Greece and found 0.8121 with
stochastic frontier and 0.6849 with DEA.
Latruffe et al. [52] determined the technical
efficiency scores and measured the impacts of
the subsidies on efficiency scores in European
dairy farms by using the stochastic production
frontier model, Madau et al. [53] calculated
the technical efficiency and total factor
productivity changes in European dairy farm
with DEA. Abdulai and Tietje [1] computed
dairy farms’ technical efficiency with
stochastic  frontier models in northern
Germany and found technical efficiency score
as 0.89 to 0.945 with different models over
1997-2005. Briimmer et al. [14] determined
dairy farms’ technical efficiency by using
parametric model and found as 0.879 in
Germany, 0.904 in the Netherlands, and 0.853
in Poland. Briimmer and Loy [15] calculated
technical efficiency as 0.96 of a dairy farm in
Northern Germany with the stochastic frontier
model. Barnes [8] calculated efficiency scores
for the Scottish dairy as 0.841 by using DEA.
KleinhanB3 et al. [44] used DEA to estimate
economic efficiency for animal farming in
Spain and Germany. Reinhard et al. [67]
calculated technical and environmental
efficiency of Dutch dairy farms by using
parametric functions. Zhu et al. [82]
determined differentials of the dairy farms’
technical efficiency and productivity in
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German, Dutch and Swedish and measured
the role of CAP subsidies on the scores.
Latruffe et al. [51] used stochastic frontier and
DEA model to calculate the crop and
livestock farms’ technical efficiency in Poland
and found 0.88 with the stochastic frontier
method and 0.71 with DEA for livestock
farms. Hallam et al. [40] wused three
parametric methods to determine efficiency
score and found as 0.64, 0.74 and 0.88 for
dairy farms in Portugal. Hansen et al. [41]
calculated economic efficiency as near 0.60 of
dairy farms by using DEA in Norway.
Hansson and Ohlmer [42] calculated
economic, technical and allocative efficiency
by DEA and found as 0.616, 0.889, and 0.692
in short run and 0.645, 0.865, and 0.752 in
long run of dairy farms in Sweden. Johansson
[43] determined the technical, allocative and
economic efficiency of dairy farms in Sweden
by using DEA and stochastic frontier model
and found 0.55, 0.75, and 0.41 by stochastic
frontier and 0.74, 0.61, and 0.45 by DEA
respectively. Pdldaru and Roots [66]
estimated economic efficiency of milk
production in Estonia by using parametric
models and found milk cost would be reduced
as 0.80 cents of dairy farmers. Bezlepkina et
al. [10] researched subsidies affecting on
allocative efficiency for Russian dairy
farming. They used DEA analysis to calculate
the these farms’ technical and allocative
efficiency.

Mor and Sharma [54] and Saha and Jain [68]
determined as 0.66, 0.79 [54], and 0.911[68]
of the technical efficiency in dairy farms in
India by using parametric functions. Moreira
Lopez et al. [55] found range 0.672 to 0.884
of technical efficiency score for dairy farms in
Argentina by using stochastic production
models. Paul et al. [65] calculated efficiency
in New Zealand sheep and beef farming by
using parametric functions and measured the
impacts of regulatory reform on efficiency
scores. Wei [79] calculated efficiency scores
of New Zealand dairy farms as 0.96, 0.82 and
0.86 by using parametric and nonparametric
methods. Fraser and Cordina [29] used DEA
to calculate efficiency score as 0.905 and
0.908 with input oriented, 0.89 with output
oriented, for dairy farms in Australia. Kompas
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and Che [47] used two parametric functions to
estimate the dairy farms’ technical and
economic efficiency in Australia and found as
0.87. Gelan and Muriithi [30] measured
technical efficiency scores with DEA of dairy
farms as 0.488 in East Africa. Lachaal et al.
[50] also used DEA to estimate technical
efficiency in Tunisia and determined that 47%
of the dairy farms produce below 80% of their
potential.

Therefore this study aimed to examine the
dairy cattle farms’ technical efficiency in the
Eastern Mediterranean Region and detect the
factors causing inefficiency in production.

MATERIALS AND METHODS

The data were obtained through a
questionnaire administered by face-to-face
interviews in the farms engaged in dairy cattle
breeding in the provinces of Adana,
Osmaniye, Mersin, Hatay and
Kahramanmaras in the Eastern Mediterranean
Region [81].

A list of agricultural farms engaged in dairy
cattle breeding was retrieved from the
TURKVET registration system in 20 villages
determined by purposive sampling. The
record revealed that there were 2,559
enterprises involved in dairy cattle farming.
Since the variation was high regarding the
number of dairy cattle, we chose to use
stratified sampling method. After testing of
the various alternatives, the enterprises were
classified into four groups: farms with 1-2
head, those with 3-8, those with 9-28 and
those with 29 head and more dairy cattle. The
study sample size was determined within 5%
error and 95% confidence limits. By the
"Neyman Method”, one of the stratified
sampling methods the sample volume was
calculated [20]. Accordingly, a total of 148
farmers have interviewed: 10 farms for the
layer 1, 44 for the segment II, 75 for the
section III and 19 for the layer I'V.

In the study, DEA method was used for
nonparametric techniques which are widely
used in measuring the technical activities of
dairy cattle farms. The efficiency
measurement employs the boundary approach,
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assuming that observations with the best
performance are on the efficient boundary.
Nonparametric methods involve multiple
independent input and output models, but they
are reduced to a single efficiency measure,
allowing each dimension to be measured at
the same time.

DEA was first introduced with the work of
Farrell [27] and became more popular after
the study by Charnes et al. [19]; various
researchers in various fields now use it.

DEA can be examined with the Constant
Returns to Scale (CRS), and Variable Returns
to Scale (VRS) approaches. Charnes et al.
[19] proposed a model that suggested an
intrinsic and constant return to scale (CRS)
approach. In the literature, this method is
referred to as CRS or the CCR model,
representing the initials of the authors. Since
the CRS is valid only when all decision-
making units operate at the optimal scale [23],
Banker et al. [7] presented the approach of
VRS. Banker et al. [7]’s model is referred to
in the literature as VRS or as BCC to
represent the initials of the authors. They
introduced the VRS approach by adding only
the convexity constant (NIA = 1) to the
equation used in the CRS approach [23].

Min ¢, 0,

Under the following constraints;

subject to -yi+ YA >0,

Oxi — X2 >0,

NI'2=1,

A>0,

Here, 0 is a vector of scalar and A N x 1
constants. The value of @ indicates the
efficiency value of the ith enterprise. The
result is @ < 1, and one means efficiency [27].
N1 is a vector consisting of value 1 with a
dimension Nx1.

Scale efficiency reveals the losses due to
failure to produce at an optimal level. If a
production unit's production scale is optimal,
increasing or decreasing the production scale
will reduce efficiency [36]. The scale
efficiency (SE) can be explained by the
following formula, taking advantage of the
difference between the technical efficiency
(TE) scores acquired with CRS and VRS[23]:
TEcrs= TEvrsx SE

In this study, the resultant efficiency values
calculated by the DEA were obtained as
input-oriented on the assumption of CRS and
VRS. All explications supposed that the
producers in the dairy farms were operating
under similar conditions.

A large number of computer software has
been developed to perform efficiency
analyses. In this study, DEAP was used for
DEA, and EViews software was used for
Tobit analysis [22].

In determining the variables involved in the
DEA, the dependent variable was milk yield.
As independent variables, inputs considered
to have the highest effect on this dependent
variable and those needed for the production
were taken into consideration. As a dependent
variable, annual milk yield per head (kg) was
used. The independent variables included the
amount of concentrate feed (kg) per head, the
amount of roughage (kg), veterinary costs
(TRY), other variable costs (TRY), labour
(hour) and capital costs (TRY). The variable
costs were included salt, electricity, water,
insurance, artificial insemination, marketing,
repair & maintenance and fuel costs. The
labour was calculated in hours based on
family and hired-labour. Capital costs
consisted of depreciation and interest charges
on buildings and equipment used in dairy
cattle breeding.

Also, the effect of socioeconomic variables on
the efficiency, including the farmer’s age, the
share of family labour, education level, the
type of milking, experience in dairy farming,
herd size and artificial insemination was
calculated using censored Tobit regression
analysis.

RESULTS AND DISCUSSIONS

Summary statistics of the inputs used in the
analysis were shown in Table 1. The average
milk yield per head produced during the
lactation period in 148 enterprises was
calculated as 5,075.19 kg. Milk yield per head
in the minimum and maximum lactation
period was determined as 1,470 kg and 7,500
kg respectively. Semerci et al. [70]
determined milk yield per cow in a lactation
period as 5,618.65 kg in dairy cattle
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enterprises in Hatay, which was consistent
with our findings. It was estimated that
average amount of concentrate feed was
2,992.53 kg per head and roughage feed was
2,656.07 kg. The average veterinary costs per
dairy cow were TRY106.96; the other
variable costs were TRY130.73, the labour
usage was 103.14 hours, and the capital
expenditures were TRY415.06.

Table 1. Summary statistics of the inputs used in the
efficiency analysis

Output

The average milk
yield per head
produced during the
lactation period (kg)
Inputs

1,470.00 7,500.00 5,075.19 1,176.57

Average amount of

concentrate feed per 0.00 9,745.50 2,992.53 1,407.65
cow (kg)

Average amount of

roughage feed per cow 0.00 10,656.00 2,656.07 1,735.67
(kg)

Veterinary costs per

dairy cow (TRY) 0.00 600.00 106.96 78.25
Variable costs per

dairy cow (TRY) 4.29 540.00 130.73 78.91
Labour used per dairy 253 649.79 103.14 85.61
cow (hour)

Capital cost per dairy 69.13 1515.91 415.06 180.90

cow (TRY)

Source: Own calculation.

DEA method was used to calculate technical
efficiency in dairy cattle farms. These scores
were computed as input-oriented under the
assumptions of CRS and VRS. In the case of
input-level measures, the objective was to
reduce the amount of input in proportion to
the amount of output produced.

The distribution of the technical efficiency
values obtained using the DEA for input was
presented in Table 2. Businesses that were
found efficient were given the amount one,
and efficiency value groups were given in
slices of tens.

Table 2. The distribution of the technical efficiency
values by DEA

1.00 21 34 21
0.91-0.99 9 16 56
0.81-0.90 19 20 35
0.71-0.80 17 23 13
0.61-0.70 26 27 11
0.51-0.60 23 15 8
0.41-0.50 16 11 3
<0.41 17 2 1
Minimum 0.23 0.38 0.32
Maximum 1.00 1.00 1.00
Average 0.69 0.78 0.87

Source: Own calculation.
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Of the 148 dairy cattle farms surveyed, CRS
found that 21 were fully efficient and VRS
found that 34 enterprises were running
efficiently. CRS found that 17 farms had an
efficiency value below 0.41 and VRS found
that only 2 of them had an amount below that
number.

The mean technical efficiency score was
determined to be 69% with CRS and 78%
with VRS. The mean technical efficiency
score of 78% with CRS means that an average
operator can save 22% (1-0.78) in the inputs if
they can operate at an efficient operating
level. It was determined that an operator
running at a minimum level with the VRS
could save 62% (1-0.38) of inputs. The
technical efficiency levels with VRS ranged
from 38% to 100% (Table 2).

Two main factors were determined to play a
role in the inefficiency of the businesses.
These were scale inefficiency and input-
composite inefficiency. The average scale
efficiency of the dairy cattle enterprises was
found to be 87%, and the majority of the
farms had an efficiency score of 0.91-1.00.
Thus, the inefficiency of these farms was not
the scale inefficiency, so we can suggest that
inefficient production resulted from input
composite inefficiency [71] [59] [62] [80]
[64].

In the input-oriented efficiency analysis, of
the 148 dairy cattle farms, 21 constant returns
to scale, 112 increasing returns and 15
decreasing returns to scale. Dairy farms with
constant returns to scale were whole efficient.
According to the farm types, the highest mean
technical efficiency score with CRS was
determined in the 4th group at 74%. The mean
technical efficiency score with VRS was the
highest in the third group (81%). The scale
efficiency was highest in the 4th group (92%)
(Table 3).

Table 3. Average technical efficiency scores by farmer
groups

I 0.67 0.75 0.87
I 0.63 0.73 0.85
I 0.71 0.81 0.87
v 0.74 0.80 0.92
Average 0.69 0.78 0.87

Source: Own calculation.
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In 2003, Candemir and Koyubenbe [17]
calculated dairy cattle farms’ technical
efficiency as 0.934 according to the DEA
scale based on the assumption of CRS and
0.954 based on the assumption of VRS in
Izmir. Uzmay et al. [78] determined the
technical efficiency score as 0.903 according
to CRS and 0.927 according to VRS by using
DEA in dairy cattle farms in Izmir.
Koyubenbe and Ozden [49] calculated the
mean technical score as 0.864 by using
Stochastic Frontier Analysis (SFA) in dairy
cattle farms in Izmir in 2008. Giinden et al.
[37] found the technical efficiency scores as
0.615 by DEA in Izmir. Parlakay et al. [64]
determined the technical efficiency of the
dairy cattle farm in Hatay and they [64]
determine 0.64 according to CRS and 0.69
according to VRS by DEA. These scores were
calculated as 0.59 and 0.83 in Adana and
Hatay province by Dagistan et al. [25], 0.75
and 0.78 in Adana by Yilmaz [80]
respectively.

The efficiency values calculated in the studies
carried out in Izmir [17] [78] were lower than
the mean efficiency score (0.87) determined
in this study. Our efficiency scores were close
to those found by the works done in Adana
and Hatay [25] [80] and higher than those
reported in the survey conducted in Hatay
[64]. The efficiency values we found in this
study were consistent with those reported by
Koyubenbe and Ozden [49]. It should be
noted here that the method chosen to measure
the efficiency of the dairy farms may produce
different results. Efficiency values were
evaluated according to the production
function in SFA and to the reference
enterprise in DEA. A literature review also
shows that studies utilising DEA and SFA
reported different efficiency scores depending
on the analysis type [39] [68] [59][62]
[57][49].

The number of thoroughly efficient farms by
farms groups was given in Table 4. Fully-
efficient farms according to CRS, VRS and
SE were mostly in group 3.

As a result of the DEA, the input slacks were
also determined in the farms.

Table 4. The number of whole efficient enterprises by
farms groups

I 2 3 2
I 4 7 4
I 11 19 11
v 4 5 4
Average 21 34 21

Source: Own calculation.

An agricultural enterprise can reduce as much
as the amount of slack in the input it uses
without any reduction in output. The
percentage of excess use in the inputs was
found by dividing the average input surplus
by the average input use.

Percentage of excess input usage was the
highest in other variable costs per head
(19.08%). This value was followed by
veterinary expenses per head (11.82%), labour
(11.47%), roughage (10.33%), composite feed
(4.65%) and capital costs per head (3.71%).
According to these results, 76 enterprises can
remain at the same production level and
reduce the other variable costs by 19.08%
(Table 5).

The socioeconomic variables thought to affect
the efficiency of the farms included the ratio
of the family labour in total labour used,
education level, age of the farmer, type of
milking, experience in dairy farming, herd
size and artificial insemination.

There were different ways in which some
variables were included in the modelling
studies. Some researchers directly model the
values of variables, while others prefer to use
dummy variables. In this study, some
variables were included in the model using
dummy variables according to the qualities
indicated by the variables.

The relationships between the variables
determined and the technical efficiency scores
were computed using Tobit regression
analysis. The variables’ descriptions used in
the Tobit regression and some statistics were
given in Table 6. The model was calculated
with the EViews program.

Two-limit Tobit analysis calculated the
relationship between the technical efficiency
values obtained by DEA-VRS approach and
the socioeconomic variables and the
coefficients were given in Table 7.
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Table 5. Farmers using more inputs and input surpluses

Average amount of

concentrate feed per cow (kg) 7 139.06 2092.53 4.65
Average amount of roughage 1 27427 2656.07 1033
feed per cow (kg) ) . )
Veterinary costs per dairy

cow (TRY) 6 12.64 106.96 11.82
Other variable costs per dairy

cow (TRY) 6 24.94 130.73 19.08
Labour used per dairy cow

(hour) 3 11.83 103.14 11.47
Capital cost per dairy cow 4 15.39 415.06 371

(TRY)

Source: Own calculation.

Table 6. Definitions of variables used in two-limit
Tobit analysis

Share of family The ratio of family labour to the

Ratio

labour total employment used
. 1= High school or
Education The educational background of the higher
farmer s
0=Other
s The technique or system used in liMl.lkmg by
Milking type milking machinery
0=Milking by hand
Experience in The farmers’ experience in dairy Years
livestock cattle breeding
Herd size Numbe‘r of cattle owned by the Head
enterprise
1=Uses artificial
Artificial The status regarding the use of  insemination
insemination artificial insemination 0=No artificial
insemination
. 1=40+
Age The age of the farmer 0=Other

Source: Own calculation.

Table 7. Tobit regression analysis results used in
determining the relationship between socio-economic
variables and technical efficiency

Constant 0.7582 0.1143 0.0000
Share of family labour 0.1889 0.0775 0.0148%*
Education 0.0381 0.0459 0.3872
Milking type 0.0397 0.0518 0.4444
Experience in dairy cattle -0.0018 0.0016 0.2626
Herd size 0.0008 0.0003 0.0265%*
Artificial insemination -0.1128 0.0636 0.0762*
Age -0.0781 0.0429 0.0687*

* Important at 0.1 level; ** Important at 0.05.
Source: Own calculation.

Two-limit Tobit analysis calculated the
relationship between the technical efficiency
values obtained by DEA-VRS approach and
the socioeconomic variables and the
coefficients were given in Table 7.

There was a definite and statistically
significant (5%) relationship between the
technical efficiency scores and the ratio of the
family labour force in the total labour force. It
means that as the ratio of family labour
increases, the efficiency scores increase. In
the case of farms using the family labour
because they are self-employed and therefore
they were more self-sacrificing and were to
obtain more efficiency. This finding
collaborates with Curtis et al. [24] in
Wisconsin, Hallam and Machado [40] in
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Portuguese dairy farms and Zhu et al. [82] in
Netherlands dairy farms. Also, Latruffe et al.
[51] found that family labour was important
for Poland dairy farm efficiency. On the
contrary, Gil et al. [34] found an inverse
relationship  between labour use and
effectiveness in goat production. Zhu et al.
[82] declared that higher share of family
labour decreased efficiency score of dairy
farms in Germany and Sweden. Ozden [60]
determined non-family labour decrease
efficiency score of dairy farms in Aydin.
However, Alemdar et al. [3] found that family
labour did not have a significant effect on
inefficiency score of dairy farms in Adana.

In this study, the education level of the
farmers was modelled as a dummy variable.
The farmers with high school or higher
education (1) and those with lower education
level (2) were classified into two groups to
investigate the effect of education level on
efficiency by using limited Tobit regression
analysis. The average education level was at
the primary school level. Approximately
24.33% of the farmers surveyed had high
school or higher education. The technical
efficiency values had a positive but
statistically insignificant relationship with
education level. The positive correlation
between education and efficiency scores
shows that farmers with higher education
work more efficiently than those with lower
education level. Education level promotes the
adoption of innovations and keeping up with
latest advances.

This finding collaborated with several studies
in Turkey [4] [35] [26] [34][60]. Mor and
Sharma [54] found that inefficiency scores
decline with the increased years of formal
education in India. Latruffe et al. [51]
determined lower educated farmers to be less
efficient in Poland. However, some
researchers ([5][21][46]) indicated a negative
correlation between education level and
efficiency scores. But, some researchers did
not find any relationship with both variables
[73][74][11][78][30][63][64][26].

The method of milking was included in the
models as a dummy variable. The machine-
milking enterprises were involved in one
group (1), while the manual milking farms
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were in the other unit (0). About 85.81% of
the farms were using machinery for milking.
We found that the type of milking had a
positive but statistically insignificant impact
on the efficiency. The positive relationship
between the milking method and efficiency
indicates that the enterprises using machinery
work more efficiently than those using

manual milking. The wuse of milking-
machinery was higher as compared to
previous studies. In fact, 8.66% of the
machine-milking  enterprises had fixed

milking units and cooling tanks.

The effect of farmer’s experience on the
efficiency of dairy cattle was adverse and
statistically insignificant. As the
experimentation increased, the efficiency
score decreased, so it can be suggested that
the more experienced farmers try to maintain
traditional production techniques, while the
younger generation tends to increase their
productivity by using new technology.

Gl [33] determined a definite relationship
between experience level and efficiency score.
Just as several others did, such as; Bravo-
Ureta and Rieger [13], Alemdar and Isik [4],
Gl et al. [35], Uzmay et al. [78], and
Parlakay et al. [64]. However, Alemdar and
Oren [5] reported a negative correlation
between experience level and efficiency score
in their work.

The impact of herd size on efficiency was
positive and statistically significant at the
level of 5%. It can be said that as the herd size
increases, the efficiency score increases. It
was widespread that the herd size affects
improving productivity by making the
resource usage useful.

The study conducted by Yilmaz [80] in Adana
determined a positive and statistically
meaningful correlation between the technical
efficiency scores and the herd size of the
farms by the DEA and Giil et al. [34] found a
direct correlation between herd size and
efficiency scores in goat production. In their
study carried out in Adana, Sahin et al. [69]
stated that dairy cattle farming was a
profitable production area, with much higher
profitability in large enterprises. Tauer and
Belbase [74] claimed that the greater cow
numbers would increase the efficiency score

of New York dairy farms. Similar results were
found by Featherstone et al. [28] in Kansas,
Bravo-Ureta and Rieger [13] in New England,
Briimmer and Loy [15] in Germany, Binici et
al. [11] in Burdur, Demircan et al. [26] in
Burdur, Parlakay et al. [64] in Hatay. Also,
Zhu et al. [82] found that larger size dairy
farms increased efficiency in Germany and
Sweden. However, Bravo Ureta [12] in New
England; Ahmad and Bravo-Ureta [2] in New
England; Dagistan et al. [25] in Adana and
Hatay, Oziidogru [63] found a negative effect
between efficiency score and herd size for
dairy farms. However, Alemdar et al. [3]
determined herd size not have a significant
effect on inefficiency score of dairy farms.
These findings show that it was necessary to
take policy measures that encourage the
growth of the farms.
Artificial insemination was included in the
model as a dummy variable. There were two
groups: enterprises that opted for artificial
insemination (1) and those using no artificial
insemination (0). About 90.54% of the farms
were utilising artificial ~ insemination.
Artificial insemination was found to have an
adverse and statistically significant (10%)
effect on efficiency values, which suggests
that the enterprises wusing artificial
insemination operated less efficiently than
those not using it. It could be due to the high
number of insemination attempts per
pregnancy, cost of artificial insemination, and
its high failure rate.
Of the socioeconomic variables, the age of the
farmer was also included in the model as a
dummy variable. The farmers aged 40 or
above were in one group (1), while those
younger than 40 were included in the other
unit (0). The farmers’ age variable had a
negative coefficient. It meant that adversely
affected on the efficiency score, which was
statistically significant at 10% (Table 7). The
negative correlation between the age and
efficiency values indicates that the farmers
older than 40 were less efficient scores than
younger ones. The result of this study also
corroborates with Briimmer and Loy [15],
Alemdar and Isik [4] and Giil et al. [35]. They
found that elderly farmers were fewer
efficiency scores than younger farmers.
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However, Alemdar and Oren [5] and Koc et
al. [46] determined that older farmers have
more efficiency scores than younger farmers.
However, Tauer and Belbase [74], Bravo-
Ureta and Rieger [13], Tauer [73], Latruffe et
al. [51], Binici et al. [11], Gelan and Muriithi
[30], Uzmay et al. [78], Oziidogru [63],
Ozden [60] determined farmers’ age not have
a significant effect on efficiency score of
dairy farms.

CONCLUSIONS

This study examined the efficiency in the
dairy cattle farms in the Eastern
Mediterranean area of Turkey by using DEA
method. The average technical -efficiency
score with DEA-CRS was calculated as 69%,
whereas this value was 78% with DEA-VRS.
The mean technical efficiency value of 78%
with the DEA-VRS means that the average
enterprise can save 22% (1-0.78) in the inputs
if it can operate efficiently. Specific
socioeconomic variables including the share
of family labour, herd size, artificial
insemination, and farmer’s age had a
significant impact on the farms’ efficiency

values. The results indicated that the
efficiency score of production was
significantly low, which suggests that

producers can produce the same output using
less input. Also, farmers can increase
efficiency by increasing the family labour’s
ratio in total labour and the size of their herds
while lowering the amount of artificial
insemination.

Average efficiency scores calculated in the
study are in line with those obtained in other
studies conducted in the region. The scores
obtained are not sufficient. These scores can
be increased by efficient use of input
combinations used in production and other
measures to be taken. It has been specified
that artificial insemination costs reduce
efficiency. It can be said that the artificial
insemination is affected more than once
because it increases the costs. Improvements
in this subject can improve efficiency. It is
also seen that machine milking improves the
efficiency. Dissemination of machine milk
and replacement of the used dairy machines
222

with more advanced ones may provide
increased yield.

Some improvements in the production
techniques in the enterprises can lead to more
efficient production. The businesses can
reduce costs by staying at the same production
level.

Especially in developing countries, the high
inputs costs in production increase the
importance of efficiency studies. Therefore,
the results of the studies into production
efficiency should be delivered to farmers
through the use of agricultural publishing
services so that they can streamline their

production activities to achieve better
efficiency.
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Abstract

In this study, the aim was determined the garlic production cost and profitability of farmers in Kastamonu province.
The data were obtained from 105 farmers surveyed. Data belonged to the 2014 production period. According to
findings, garlic cultivation area in the average of farmers was 1.13 hectares. The garlic area accounted for 18.2%
of total farmland. The level of education of farmers was usually primary school. The average garlic yields per
hectare for farmers were 8,208 kg. Farmers were doing garlic producing for more than 22 years. N fertiliser use
was about 187 kg per hectare, P amounted to 151 kg, and K was calculated as 105 kg per hectare. 1412 hours
workforce per hectare was used for garlic production. Machine power use was calculated as 25 hours per hectare.
The 80.84% of the total labour force was hired labour force. The production cost of 1 kg of garlic was calculated as

3.22 TRY. The 20% of farmers were not got profit from garlic production.
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INTRODUCTION

Garlic is a non-substitute product regarding
market characteristics. Garlic has long been
used for medical purposes and primarily
because of its antimicrobial effect. However,
garlic has been widely consumed in recent
years due to its cholesterol-lowering, toxic
effect inhibitor, antioxidant high-tension
regulator, anti-cancer, regulating
cardiovascular effects [9].

Garlic is a two-year-old scentful plant. Garlic
is the first year of the onion formed by a few
teeth, the second year, flowers and seeds.
However, since garlic is taken for cultivation,
it is produced not from seed but the clove of
garlic [8].

As of 2016, Kastamonu province ranks first
regarding garlic production and cultivated
area in Turkey. The share of Kastamonu
garlic cultivation area and production 1is
20.6% and 22%, respectively in Turkey.
TaskOprii district was chosen as a research
area. Because Taskdprii district has 2,200
hectare planting area and 22,000 tons garlic
production, and the district is close to nearly

the whole production and harvested area in
Kastamonu province. The share of Taskdprii
district in Kastamonu province garlic
cultivation area and production is 89.7% and
91.6% respectively.

Taskoprii Garlic is a high quality and storage
resistant variety with white, pink - white
colour, very hard and sharp scent, depending
on the medium in which the shell colour is
grown.

Studies on economy about garlic are very few.
In this study, the technical and economic
structure of the farmers' level of garlic
cultivation was analysed.

MATERIALS AND METHODS

The data of the survey were obtained by the
face-to-face survey with the farmers in the
village of Taskoprii, Kastamonu province.
The data were taken for the 2014 production
period.
A layered sampling method [13][2] was used
to determine the number of farmers for the
study. In all, a total of 105 garlic farmers were
interviewed, and primary data were collected
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using a well-structured questionnaire. Garlic
farms were grouped according to their sizes
with the group I ranges between 0.10-0.7499
ha (34 farmers), 0.750-1.50 ha (55) being the
group II and group III 1.51 ha (16) and above.
Descriptive statistics such percentages, mean,
frequency distribution and tabulation were
used to analyse socio-economic and farm
characteristics of the respondents. We used a
single Farm Budget Analysis to determine the
net farm income of the garlic farmers whiles
profitability was wused to measure the
production performance of the garlic farmers.
In an agricultural enterprise, production
activities which are carried out through the
use of various inputs and services constitute
the expenditure which is termed as production
costs. The general administrative cost was
obtained by taking three percent of the total
variable costs.

The profitability analysis was calculated by
calculating total production cost, gross
margin, net profit and relative profit were as
follows formulas [1][11][6][7]:

Total Production Cost = Variable cost (VC) +
Fixed cost (FC)

Gross Margin (GM) = Gross Production
Value (GPV) - Variable cost (VC)

Net Profit (NP) = Gross Margin (GM) - Fixed
Cost (FC)

Relative Profit (RP) = Gross Production
Value (GPV) / Total Production Cost (TPC).

RESULTS AND DISCUSSIONS

The farmers’ age was 41.98 while 48.57
percent had primary education. The mean of
farming experience in garlic production
amounted to 22.11 years, but group III had the
highest farming experience with 25.50 and
group I had the mean 20.88 years. The mean
of household size was six persons per house
which indicate the study area was an extended
family dominated. Group III was the
populated modal group with about eight
persons per family. The average farm garlic
size in the study area was 1.13 ha with group
228

IIT having the largest farm size of about 2.68
ha. The majority (72.13%) of the land in the
study area was owned land. Group III had the
highest percentage 75.69 of owned land
whiles group I, on the other hand, had the
highest rented of land with 29.31 percent.
Nearly half of the farmland (48.68%) was
irrigated. The 18.19% of the farmland was
garlic planted. Group III had the highest
percentage 26.65 of garlic cultivation land,
whiles group I had 11.22 percent (Table 1).
Erkal et al. [3] found that the farmers had an
average of 8.9 hectares of land and that they
produced garlic in about 7% of the land based
on data obtained from 60 garlic farmers in 7
provinces of Turkey.

Approximately 1183.79 kg of seeds were used
in garlic production. Yazgan [14] reported
that 1,535.2 kg seeds were used for the year
2009 in the same area. The amount of seed
used in hectare was 630 kg in Thrace Region
[10]. This means that the amount of seeds
used in Kastamonu is considerably above
Thrace Region. The reason for this is that the
planting was done as sprinkling because the
producer was producing in the fields with
scattered and fragmented soil structure. This
was also the biggest obstacle in front of the
machinery in production. Because when the
machine was used in sewing, the distance
between the rows grows, which is not very
efficient for the local producer with small and
scattered land and therefore not used [14].
Farms employed family labour and hired
labour in garlic production. Averagely,
1,411.71 hours per hectares employed labour.
The first group got the highest of family
labour 26.55 percent. Only 19.16 percent
employed family labour while 80.84 percent
hired employed labour. The majority of the
farmers in the region employed family labour
and hired labour types. The mean 25.32 hours
of machine power were required per hectare
in garlic production. The first group had the
highest with 51.80 hours whiles group III, on
the other hand, had the smallest with 13.17
hours (Table 1).

Erkal et al. [3] determined that 1,624 labour
hours and 34 hours of machine power per
hectare be required for garlic production.
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Giines et al. [5] determined that the labour
force for one-hectare garlic growing in
Kastamonu province was 2,755.3 hours and
the machine power was 49.6 hours. They
reported that as the size of the enterprise
increased, the labour and machine power used
in the hectare decreased.

Samavatean et al. [12] reported that 1,397.21
hours of human power and 32.62 hours of
machine power were required per hectare of
garlic production in Iran. They found that
majority of human labour in the farms was
used in the harvest (39%) and planting (22%)
operations. They determined that share of
family labour be 14% and hired human labour
was 86% in garlic production in Iran.

Table 1. Some social-economic-technical indicators of
farmers
Groups of farms

Indicators I I T Average
Farmers age (year) 44.32 40.56 41.88 41.98
Farmers education level (primary 4412 5091 50.00 48.57
school, %)

Household size (head) 6.41 5.93 7.88 6.38
Farmers experience on garlic 2088 2189 2550  22.11
production (year)

Owned land (%) 70.69 71.19 75.69 72.13
Rented land (%) 29.31 28.81 24.31 27.87
Irrigated land (%) 47.28 49.68 47.81 48.68
Garlic cultivated area (%) 11.22 17.25 26.65 18.19
Parc?el numbers of garlic 110 162 338 1.69
cultivated area (per)

Garlic cultivated area (hectares) 0.49 1.07 2.68 1.13

The seed used amount per hectare
(kg)

The N used amount per hectare
(kg)

The P used amount per hectare
(kg)

The K used amount per hectare
(kg)

Education level in family
(primary school, %)

The family labour used amount in
garlic production per hectare
(hour)

The temporary labour used
amount in garlic production per
hectare (hour)

The total labour used amount of
garlic production per hectare
(hour)

The family labour share in garlic
production (%)

1,120.36  1,196.38 1,191.19 1,183.79
185.13 185.20 191.42 187.44
148.63 148.70 155.35 151.10
102.63 102.70 109.88 105.29

53.61 57.39 55.36 55.78

556.65 281.70 143.59 270.45

1,540.12 1,105.60 1,034.97 1,141.27

2,096.77 1,387.30 1,178.55 1,411.71

26.55 20.31 12.18 19.16

production, because the demand for labour
force and other inputs are high and intense.
Garlic production is high labour-absorbing
activity. We defined daily labour as eight
hours on the farm site. A per hour wage was
calculated as nearly six TRY in the research
area.

The total production costs were the monetary
value of the inputs required for the garlic
production. Accordingly, the production cost
per hectare for garlic was given in Table 2.
The production costs per hectare in garlic
were identified to range between 25,585.06
TRY to 29,846.44 TRY with 26,397.37 TRY
being the mean average of production cost per
hectare in the study area.

The cost items were examined under the
variable and fixed cost of which variable cost
had the highest modal production cost with
22,226.25 TRY whiles fixed cost amounted to
4,171.12 TRY (Table 2).

Table 2. Production costs per unit area for garlic
productions

1 11 I Average
Coxti oy Value (TRY per hectare)
Seedlings 7,490.06  7.81421  7,96839  7,824.35
Z:s“t‘p"my worker 8,815.87 640096  5910.06  6,563.57
Marketing 1284.52  1,836.96 255420  2,018.76
Machinery rents 1,660.50  1,65248 168111  1,663.97
Fertilizers 1,980.84 162513  1577.62  1,658.06
Trrigation 872.28 827.20 775.73 814.92
Pesticides 636.77 606.52 643.64 624.22
Working capital 1,137.04  1,038.17 105554  1,058.39
interest
Total variable costs 23,877.88 21,801.63 22,166.29 22,226.25
Land tenure 2,171.19  1,97245  1965.67  1,998.00
Permanent-family 3,081.04  1,58297 78811  1,506.33
labour
General administrat