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a b s t r a c t
The present study seeks to discuss and advance the understanding of land fragmentation and land
grabbing within Romania’s economic historiography landmarks, depicting how the origins of the land
property issues are deeply embedded politically, socially, and culturally in history and still strongly exist
in today’s collective mind. Scientiﬁc evidence on the perceptions and behaviors of land owners regarding
land grabbing was obtained through a non-probabilistic survey. The data collection instrument was a
structured questionnaire, which was applied through face-to-face interviews to a sample of 52 Romanian
land owners from various regions of the country. The results show that in the land owners’ perception, if
land is sold to foreigners, national security is the most vulnerable aspect. Regarding the preference for the
nationality of the land buyer, the majority of the people investigated prefer to sell to a Romanian buyer,
thus making a clear statement in favor of the Romanian ownership of the land. The empirical results are
placed in the context of a bottom-up approach—negotiation, with a high potential, unexplored in Romania, for implementing win–win agricultural solutions. Negotiation is valued as part of the answer to land
fragmentation–land grabbing, a “back and forth” matter. The study recommends several measures for
land use policy, tailored according to speciﬁc Romanian conditions, such as using an open access electronic registry of foreign land acquisitions, establishing a threshold for these acquisitions, and securing
the preservation of the agricultural destination of land. In a political and economic context where land
fragmentation and grabbing are two realities that are hard to deny and separate, a signiﬁcant implication of the research is the enrichment of knowledge related to the sources of the “chronical” nature of
fragmentation and to land owners’ attitude toward land grabbing, thus contributing to the design and
implementation of future integrative land use solutions.
© 2017 Elsevier Ltd. All rights reserved.

1. Introduction
1.1. Motivation
Using ofﬁcial data, the paper brings together relevant judgments on the evolution of Romania’s agriculture over an extended
period of time, starting from the process of afﬁrmation of national
consciousness (i.e., the Romanian Revolution of 1848) until after
1989 (i.e., the year of the fall of communism). This paper focuses
on the issue of land ownership and assumes that natural capital
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is an important pillar of economic performance for every nation
(Gylfason, 2000). The Romanian people value land as a symbolic and
material ground on which the state produces and reproduces itself
(Wolford et al., 2013). Moreover, land as a natural resource (besides
its social and material value) carries a cultural signiﬁcance into
which societies place those components of the nonhuman world
that are considered to be valuable (Bridge, 2009).
For Romania, the issue of land ownership is judged as an
agricultural vulnerability from at least two perspectives. The
ﬁrst one revolves around land fragmentation, with devastating
consequences on agricultural productivity, triggering detrimental
social, political, and economic impacts. The second perspective,
which has been more visible since 2014, refers to foreign land
grabbing. Twenty-six years after the fall of communism, Romanian agriculture remains captive to the major deﬁciencies of its
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ownership and exploitation structures, with excessive polarization (i.e., small family farms owned by elderly persons and
large farms controlled by international corporations) (Hartvigsen,
2014), leading to decapitalization and stagnation for individual
farmers and the consolidation of dominant position of foreigners,
with negative consequences on environment or food security.
Thereby, performances of the Romanian agricultural sector, which
is constantly subjected to assessments and analyses, remain
relatively modest in contrast to the sector’s natural potential and
to citizens’ expectations to adjust it rapidly under the inﬂuence of
the Common Agricultural Policy (CAP).
1.2. Background, aim, and novelty
The agriculture sector of Romania has not enjoyed a favorable
perspective, even after 1990. Agricultural activity was inefﬁcient
or insufﬁciently effective, and, until recently, it was avoided by
investors. However, it continues to represent a hot spot for a significant share of the population. Agriculture still provides about 30% of
the total employment in Romania, the largest share in the European
Union (EU) and six times higher than the EU average (European
Commission, 2015).
The focus of the paper on this sector is justiﬁed from the perspective of the social, economic, and political roles that agriculture
has played and still plays, providing a “safety net” for people who
are not able to ﬁnd work or to get satisfactory wages in other sectors
of the economy. More and more often, agriculture has to compete
for land with other land use types, although it has historically been
the main user of rural land (Maasikamäe et al., 2014). Many Romanian farmers practice subsistence agriculture, and the agricultural
landscape is dominated by a large number of small family farms
exploiting narrow strips of land without achieving signiﬁcant economic efﬁciency. It is worth mentioning that Romania covers an
area of 238,000 km2 . Of this area, the agricultural land represents
57%, while forest land is about 30%. Most of the farms, 92.2% of
the total number, are typically subsistence and semi-subsistence
holdings, with less than 5 ha and managing around 30% of the
agricultural area. The average farm size is much smaller than the
average EU farm (e.g., 3.4-ha farm in Romania compared to 14.4-ha
farm in the EU) (European Commission, 2015). It is acknowledged
that productivity varies, depending not only on the surface for
a rural worker but also on the degree of use of the production
means. Thus, the direct link between farm size and the level of
endowment with technology becomes more evident (Mazoyer and
Roudart, 2002) apud (Postoiu and Busega, 2015). Unfortunately,
much of the agricultural output of these farms is destined for
self-consumption, while agricultural markets are not fully functional, as many basic agricultural products can be marketed only for
ridiculously small sums to intermediaries. Often, Romanian farmers
dispute the low subsidies, which they desperately need, while facing too high production costs compared to the selling prices (Dona,
2013). Additionally, farmers seek protection against outside competitors, as they are struggling against a dramatic situation. They
are not able to withstand foreign competition, and they face a number of shortcomings; however, they continue to farm because they
have no alternative. Apart from these economic and social consequences, fragmentation also implies technical problems (e.g., low
ﬁeld efﬁciency, the restricted access of machines in irregular plots,
and the loss of harvest between plots) (del Corral et al., 2011), which
do nothing but aggravate the ﬁrst two consequences, creating a
vicious cycle.
Besides the negative aspects of land fragmentation, beneﬁcial
ones are also recognized by researchers (Latruffe and Piet, 2014),
mostly because of its association with hedges and natural corridors that are proved to have a positive impact on biodiversity,
water ﬂuxes, and the environment in general (Thenail et al., 2009).
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Based on a literature review, Latruffe and Piet (2014) underline several positive impacts of land fragmentation on farm performance:
the allocation of crops across plots is optimized in terms of crop
match for soil types or local climatic conditions and of labor synchronization, resulting in potentially higher overall yields, greater
opportunities for risk diversiﬁcation, reduced production risks at
the farm level, and higher attention paid to the management of
remote land, thus compensating the negative effect of transportation.
Fragmentation hides other recent but important and long-term
social, political, economic, and environmental implications, which
are difﬁcult to completely evaluate for Romania. They concern,
in particular, the problem of land grabbing by certain foreign
landowners. New farmland investments target Romania and other
Central Eastern European countries due to low production costs and
good environmental services (e.g., abundant water and chernozem,
proper climatic conditions, and rich biodiversity). In Romania,
small-scale farms have been vanishing rapidly and have been
replaced by large holdings: between 2002 and 2010, 150,000 small
farms disappeared, while large farming increased by 3% (National
Institute of and Statistics, 2012).
It is undeniable that Africa is the land-grabbing hot point, but
research shows it is happening everywhere (Azadi et al., 2013) from
South and Central America to Asia and in many parts of the global
North, the former Soviet Eurasia. Farmland grabbing is still limited,
but it is becoming a phenomenon in the EU. The geographical distribution of farmland grabbing in the EU is uneven and is particularly
concentrated in Central Eastern European countries, as ofﬁcial documents show (European Parliament, 2015). However, reliable and
transparent data about the scope and status of land acquisitions in
this part of the world remain elusive (Antonelli et al., 2015).
This research emerged from the confrontation with a complex
issue: the perpetuation of negative effects of land fragmentation,
the extension of land grabbing, the absence of ofﬁcial information
on the real dimension of the latter, and a lack of understanding of its
implications amid a recent virulent mass media campaign of raising
awareness on the subject. On the one hand, the research problems
lie in a de facto context in which the dramatic removal of social
and cultural functions of the land up to its brutal commodiﬁcation through the global phenomenon of land grabbing is becoming
more and more visible and accelerated in Romania, entailing risks
that go far beyond economic consequences and envisaging food
sovereignty, national security, loss of rural cultural patrimony, or
environmental disasters. Additionally, grabbing brings along the
intensiﬁcation of social class differentiation based on wealth or
age (Vandergeten et al., 2016), with the potential of increasing the
already existing social conﬂicts. On the other hand, a de jure framework is featured by a poor connectivity with the practical realities
of the rural world. The focus on Romania represents a novelty, as
most of the studies are mainly dedicated to other parts of the world
where the phenomenon is more visible.
The present contribution seeks to place the discussion of land
grabbing in Romania’s economic historiography landmarks, which
are connected to the origins of “land property issue.” This served to
identify the land grabbing roots and then to advance the analysis in
the context of the use of a bottom-up approach—negotiation, which
is valued as part of the solution to this “back and forth” problem,
land fragmentation–land grabbing. The framing of the large land
acquisition concerns toward a vision which considers negotiation
as the most adequate means to tackle and to solve them and to generate long-term positive results for all stakeholders is a novelty.
Negotiation fueled by knowledge of Romanian land owners’ perceptions and behaviors, extracted from empirical ﬁndings like the
ones reported in this study, presents itself as a smart tool to answer
the current national land management challenges. Knowledge of
land owners’ attitudes is mandatory for integrative solutions. Land
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1. Perception of land grabbing level in Romania:
1.1. Present dimension
1.2. Future dimension

Land owners’ perceptions

2. Perception of safety limits of foreign land acquisitions
3. Perception of land grabbing effects in Romania:
3.1. Foreign land grabbing
3.2. Romanian land grabbing

Land owners’ behaviors
(intentions)

4. Land owner behavior:
4.1. Intention to sell
4.2. Selling preference (Romanians, foreigners, or
indifferent)
4.3. Intention to buy

Fig. 1. Investigated variables (Romanian land owners’ perceptions and behavioral intentions).

owners are involved in using rural areas, thus offering beneﬁts
to others, while their collaborations with decision makers who
establish the transformation of these territories are not managed
properly (Menconi et al., 2017). Therefore, the main objectives of
this paper are to depict the state of land property from the perspective of economic historiography, investigate Romanian land
owners’ perceptions and behaviors related to land grabbing, and
justify how this knowledge represents a power source for win–win
land negotiations.
A signiﬁcant implication of the research is the enrichment of
knowledge related to the “chronical” nature of fragmentation and
to land owners’ attitudes toward land grabbing, offering an equidistant and customized perspective (to the research area) of these
two phenomena and thus contributing to the design of future
integrative land use solutions. More precisely, concerning fragmentation, the study identiﬁes causes of its perpetuation within
the economic historiography landmarks on the origins of the “land
property issue.” In relation to grabbing, the study compared the
following two options: Option 1 was to sell land to foreign buyers,
and Option 2 was to sell land to Romanians. By using an evaluation matrix, the results obtained from this comparison offer new
ways of effectively approaching information, education, and awareness campaigns and of responding through adequate policy to land
owners’ needs and interests.
2. Methodology
The orientation of the research toward economic historiography ﬁnds its justiﬁcation in the fact that most studies devoted
to Romania focus, sometimes excessively, on the analysis of only
one aspect of fragmentation (i.e., either on the economic component or the legal component). This is the reason why the
present study addresses fragmentation and large land acquisitions
from a multi-disciplinary perspective (i.e., historical, economic,
and legal). The documentation–information research method, used
here to analyze scientiﬁc papers, reports, statistics, and legal documents, provided a comprehensive image of land fragmentation
and grabbing from the past period of the formation of the modern
Romanian state (1848) to the fall of communism to the present
day as a member of the EU. Although concerns for fragmentation are not recent, as evidenced by the list of publications, this
paper contributes to the understanding of grabbing and fragmentation by casting light on one of the main stakeholders—land
owners.
In the context of the present research, the information input
necessary for negotiation was obtained using a non-probabilistic
survey, which was preferred due to the high difﬁculty of reaching a higher number of respondents (as a consequence of their

reluctance in answering the questions and of budget constraints). A
questionnaire was created and applied by the researchers, through
face-to-face interviews, to a sample of 52 Romanian land owners
from various regions of the country. Land owners formed the target
group because they represent a larger group than the farmers due
to the high land fragmentation in Romania. Therefore, concerning
the number of individuals (not necessarily the surface of land or the
probability to sell and buy), land owners bear a higher potential of
becoming buyers and sellers of land. The authors understand a land
owner to be a person who is the owner of a plot of agricultural land,
whether or not the land owner is a farmer (i.e., works the land). The
questionnaire contained nine questions aimed at investigating perceptions and intentional behaviors toward land grabbing (Fig. 1).
Three main variables depicted the Romanian land owners’ perception and one variable represented their behavior. Thus, the ﬁrst step
was to clarify the current state in relation to land owners’ perception regarding the extent of grabbing. For a deeper understanding of
this perceived reality, two dimensions were observed, present and
future. Another essential component of the investigation of perception was the safety limits of foreign land property. The perceived
effects of land grabbing in Romania were scrutinized by referring
to both foreign and national large land acquisitions. Behavior was
examined on the following three directions: intention to sell, selling preference from the buyer type (Romanian or foreign) point of
view, and intention to buy.
Among the aforementioned variables, Romanian land owners’
perceptions of the effects of land grabbing (variable 3, Fig. 1)
were analyzed by means of an evaluation matrix to gain insights
of the current preferences and future trend in land acquisitions.
The evaluation matrix is a suitable method for use with subjective criteria, such as those speciﬁc for social and environmental
issues. This served to quickly identify the best option by weighing
the two action options in accordance with ﬁve criteria. The considered action options were: to sell land to foreign buyers (Option 1)
or to sell land to Romanians (Option 2). These options had to be
assessed using several criteria. In order to determine these criteria,
21 Romanian land owners were selected, based on their availability to answer, during an agrarian fair (before elaborating and
implementing the ﬁnal questionnaire); they were involved only
in identifying the most appropriate criteria for assessing the two
options, and they were different from the 52 people who participated in the survey. For this purpose, the researchers prepared a list
with eight criteria. The 21 land owners indicated their importance
for evaluating land grabbing effects by answering a questionnaire
during a face-to-face interview. The following are the ﬁve most
important criteria, which were retained and included in the ﬁnal
questionnaire: (1) national security (refers to the control of the
Romanians over land and over what happens to and on the land), (2)

R.M. Petrescu-Mag et al. / Land Use Policy 64 (2017) 174–185

food security (refers to the fact that the type of crops, the amount
of production, and the price should respond to national needs),
(3) product quality and consumer health, (4) environmental protection (refers to soil, water, air protection, and the prevention of
biodiversity loss), and (5) employment security for the members
of the rural community where the land is located. The excluded
criteria were the preservation of cultural patrimony (traditions),
the preservation of scenery (landscape beauty), and agro-tourism
supplier opportunities.
Next, during the survey implementation, data for the evaluation
matrix were gathered. The 52 subjects were asked to offer their own
evaluation of the importance of the ﬁve criteria in the context of the
management of agricultural land to pursue the long-term general
good of the Romanians. They assessed the importance of these criteria on a scale from 1 to 5, where 1 = not at all important and 5 = very
important. (The results are shown in column [4], Table 3). Then,
land owners were asked to evaluate the effects of land selling to
foreigners on each of the ﬁve criteria on a scale from 1 to 7 (1 = high
negative effect, 2 = average negative effect, 3 = small negative effect,
4 = no effect, 5 = small positive effect, 6 = average positive effect, and
7 = high positive effect). (The results are included in Table 3, column [2]). The same question was also asked in relation to selling to
Romanians (Table 3, column [3]).

3. Economic historiography landmarks on the origins of
“land property issue”
3.1. Back in time: agrarian reforms of 1848, 1921, and 1945
The purpose of this section is to reveal that the origins of the
land property problems are deeply embedded politically, socially,
and culturally in history and still strongly exist in today’s collective
mind. This subchapter shows that we are dealing with a chronic
issue that requires a paradigm shift in its approach, since all political
and economic instruments used so far were not able to bring significant changes in the operation of the agrarian economy. Moreover,
a discussion of land reform should be done in its proper historical
context; to accomplish this, the authors had to go back to the ﬁrst
agrarian reforms.
The industrial development of Romania after the World War I
was evident in the overall national economy; however, agriculture
continued to represent one of the branches of great importance
due to production value and to the large populations of people in
rural areas. The issue of land ownership was always a fundamental
concern for the Romanian economic and social context, constituting the hot spot of four major land reforms that changed, every
time, the structure and way of life of the peasants. All four major
agrarian reforms of 1848, 1921, 1945, and 1991 brought in the
property issue at the core of the debates. Each of these reforms
was based on the tensed state of agriculture, and the social side
being dominant (Udrea, 1995), left the economic nature of these
changes in the background. All agrarian reforms have resulted in
reducing the size of large agricultural domains and dramatically
increasing the number and area of small farms, respectively, especially after the reform of 1921 (Petrescu-Mag, 2007). The starting
point was the expropriation of large land property that exceeded
a certain maximum surface. Expropriations became political justiﬁcations for limitations on property rights to beneﬁt society,
including the physical expropriation of property under appropriate circumstances (Ankersen and Ruppert, 2006). In this context, it
called for the reform of the right to private property, leading to the
idea of “property as social function” (Duguit, 1920). The agrarian
reform of 1921 had often been challenged on the grounds that it
did not create an economically independent peasantry, and it was
based mainly on political criteria.
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The problem of agriculture began to be re-discussed in the
1930s. The argument was that expropriation and land reform had
not proved their effectiveness within the 1921 reform, even if the
reform abolished the large land estates and increased the average
extent of peasant holdings (Galea, 2001).
The 1940 territorial displacements, with the massive population transfers that followed them, further complicated the situation
of rural land ownership by the fact that only a small proportion
of refugee peasants obtained land in full ownership. Thus, to the
expropriated lands of the 1921 reform, which were, still, under legal
dispute (i.e., not belonging to big landowners or to farmers), other
properties without a clear legal status were added. This matter was
solved only in 1948, by applying the legislation on settlements. The
agrarian problem in Romania, unsolved in 1921, was called into
question as well after August, 23, 1944. Soon after, the communists
claimed to have solved it by expropriation. One measure was to take
away the land exceeding 50 ha, except for the lands of the monasteries and churches. The project renounced the “expropriation”
term, replacing it with “conﬁscation” or “substitution”, signifying the dispossessing of owners without recognizing the right to
compensation. Practically, according to the Romanian Communist Party (R.C.P.), agrarian reform was of paramount importance,
in the hope that a large number of peasants would join the
party.
Overall, the agrarian reform of 1945 was completed in a much
shorter time (only 4 years) compared to that of 1921. (These operations were extended, not being entirely completed even after
the end of the World War II). Both agrarian reform laws allowed
the creation of reserves of state and public interest on a part of
expropriated lands. While the reserves constituted in 1921 met
the needs of agriculture and the rural world, those created after
1945 were primarily aimed at abstracting more extensive surfaces
of those intended for allotment, in order to be passed into state
ownership. Additionally, in 1945, most of the existing reserves
until that moment were abolished and all land was transferred
into state ownership. A surface of 1,468,946 ha was expropriated
by the law from March 23, 1945, and 917,777 peasants were
given 1,109,562 ha of land (Mureşan, 1995). On March 3, 1949,
the communists implemented the second stage of agriculture collectivization, which aimed to nationalize the land of millions of
peasant families, including those who had been given land under
the Decree of 1945. Achievement of collectivization was deemed to
be a genuine socialist transformation of agriculture. Frăţilă (1995)
provided the following explanations: following the 1945 agrarian
reform, important changes had been produced in the economic and
social structure of Romanian villages. Thus, the percentage of farms
possessing 1 ha of land was reduced from 23.3% (1941) to 17.52%
(1948). Instead, the percentage of peasant households that possessed between 3 and 5 ha, increased from 18.4% in 1941 to 22.56%
in 1948. The collectivization policy set out by Lenin and Stalin represented a compulsory model for countries in Central and Eastern
Europe. Thus, in the ﬁrst phase, it was resorted to a shift from private land property to state property, followed by a program of
development of socialist structures (such as production cooperatives and state farms) to the detriment of private initiatives. The
ﬁrst stage of the collectivization policy presents itself as a classical
agrarian reform, being committed to land redistribution. The second stage refers to collectivism stricto sensu. The rural space was
deprived of investments, reducing the capacity of self-ﬁnancing by
imposing low farm prices to favor supply for urban areas at very
affordable prices.
Agricultural collectivism resulted in several negative consequences, present in all Central and Eastern European states, but
perhaps less in Poland where the private sector continued to hold
a signiﬁcant share (Petrescu et al., 2010). Thus, the policy denied
peasants of responsibility in relation to their work; the agricultural
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cooperators, like any other workers, performed segmented labor,
transforming the peasants into agricultural laborers.
Since the 1950s, Romanian agriculture was the victim of an
intense industrialization policy (Petrescu et al., 2010). In Romania
and Bulgaria, the huge transfer of labor workforce from agriculture to industry provided a basis of a genuine shortage of workers
in this sector. Agriculture was integrated into an agro-industrial
mix; as a result, peasants adopted urban values of society (PetrescuMag, 2007). The disappearance of food shortages, the reorientation
of needs toward other products, and the habit of eating industrially processed food also contributed to the reduction of the social
importance of the peasantry. The agricultural situation of Central and Eastern Europe from 1945 until 1985 (when fundamental
changes toward freedom had begun) justiﬁes the statement that
collectivism was a unique failure experiment in human history,
which led to physical, economic, professional, and moral damage
of the peasantry, causing a very complex and difﬁcult recovery
process for agriculture (Sima, 1996).
In sum, the agrarian reforms of 1848 and 1921 expropriated only
a part of former owners’ estates, excluding agricultural inventory.
In 1945, both land owners and agricultural inventory were abolished, while in 1991, the former agricultural co-operative heritage
was dismantled (Petrescu et al., 2010). The liquidation of agricultural cooperatives was done similar to the 1945 agrarian reform,
through destruction, but the consequences of the liquidation were
much deeper and longer-lasting (Petrişor, 1995).
3.2. Consequences of the opening to the West, the legislative
drifting
For Romania, the year 1989 marked the end of a bleak era. Agriculture, an essential part of the economy and society, was one of
the ﬁrst sectors subjected to deep restructuration. The ending of
collective farms and state farms was required in order to rebuild
private property. Even if this goal was common to all countries
of the old Soviet bloc, its achievement was different from country to country. Romania and other countries, such as Bulgaria,
Albania, and the Baltic countries, decided on the radical restructuring of the agricultural sector, which launched a real “agricultural
revolution” (Petrescu et al., 2010). For example, Estonia opted to
implement land reform in a complicated way, trying to solve a
multitude of problems at the same time, including land privatization, the maintenance of state ownership of land, land restitution
to former owners, municipalization of land, and compensation
for land (Jürgenson et al., 2011). Conversely, countries in Central
Europe that showed greater concern for cooperative and productive
structures, such as Hungary and Poland, were engaged in a gradual
restructuring of agriculture (Hatos, 2002; Simion et al., 1998). By
applying land laws, the liquidation of former agricultural production cooperatives and the distribution of a limited amount of land to
former owners (up to 10 ha) were decided. Regardless of the route
chosen for rebuilding private land ownership, the restructuration
process was basically slow in all countries from this geographic
area. In all former socialist countries, one of the major objectives
of land reforms was the decollectivization of agriculture and the
restoration of private property rights. The allotment and other privatization operations took many forms, leading to different degrees
of ownership and farm fragmentation. In Romania, the restructuration of the agricultural sector was dominated by ideological
and political goals and less by economic ones. A basic objective of
the agricultural policy was self-supply with cheap products, isolating the country from the global market; the negative impact
of agricultural production on the environment was overlooked
(Petrescu-Mag and Petrescu, 2015; Vincze, 1999).
The 25 years after the fall of communism represent a legislative
drifting toward the reconstruction of the agricultural sector. With

Law no. 18/1991 (voted for on February, 16, 1991), the structure
of the agricultural sector was evolved. This law was the core of a
series of legislative texts that were drawn away from the tradition
of centralized organization of production. It enabled the dissolution of over 3200 cooperatives and the redistribution of 9 million
ha (out of which 62% was cultivable land). Five million people have
beneﬁted from this restoration (1.8 ha/beneﬁciary) (Petrescu et al.,
2010). The decision of redistribution was taken following political
and social criteria and not the economic rationality. By conception, implementation, and socio-economic consequences, Law no.
18/1991 had a signiﬁcant impact on the economic development
of Romania. Compared with neighboring countries, Romanian land
law (up to the latest changes) was characterized by a number of
peculiarities: it abolished agricultural production cooperatives and
it assigned private property land of at least 0.5 ha up to 10 ha per
family. In addition, it provided the possibility of the purchase/sale
of land plots, but it limited their future concentration to a maximum
of 100 ha per family (Hristache, 1995).
The effects of land reform were particularly negative in the
early years: uncertainty over property titles and land fragmentation triggered a collapse of production. (The average size of new
holdings did not exceed 2 ha). The misuse of drainage and irrigation
systems, as well as increased production costs, worsened the situation. By mid-1997, 82.4% of the area subjected to constitution
and reconstitution of the property right (under Law no. 18/1991)
was returned to the rightful owners. Property titles were awarded
at a rate of approximately 70% to those whose rights had been
reconstituted and that were not in litigation. The main economic
consequences of the reform resulted in the creation of a huge
number of small plots with low economic efﬁciency; the physical destruction of the livestock buildings, irrigation facilities, etc.;
the abandonment of agricultural land by its new owners (i.e., city
people and elderly farmers); and the grating of low state agricultural subsidies. However, the neighboring countries were heavily
involved in supporting agriculture, leading to the Romanian producers having a poor competitive position in the market (Hristache,
1995).
Initially, Law no. 18/1991 had not provided the restitution of
land on the old locations, and the restitution process resulted
in many litigations. From this perspective, the situation was
complicated by the issuance of Law no.1/2000 (i.e., the Lupu Law)
and its amendments. The normative act provided the mandatory
restitution of the land from the old locations if they were free,
increasing the surface of restituted land up to 50 ha/person (not
per family). The strength of the Lupu Law was the provision of the
in-kind restitution of former properties for the shareholders of the
state-owned companies, in the same limit of 50 ha. Law no. 1/2000
established that the maximum limit for a farm belonging to a family was of 200 ha of farmland in order to avoid large land ownings
through acquisitions. However, there was no such limitation for
holdings owned by legal persons. This law was considered to be
the legal framework for the continuation of land privatization. The
delay in clearing up land ownership rights inhibited the possibility
of operating on land market in good conditions, and, as such, it
was the main obstacle to land consolidation (Rusu et al., 2002).
Ordinance no. 108/2001 was the one that ﬁrst deﬁned agricultural
holdings, differentiating between various types of agricultural
exploitations, based on their size. Thus, one could distinguish
family farms from commercial ones. Regarding the right of foreigners to own land in Romania, it was initially established that
individuals from abroad may not own land; instead, legal persons
are granted this right, provided they are registered in Romania.
Nowadays, Article 44, paragraph 2, of the Romanian Constitution
states: “Private property shall be equally guaranteed and protected
by the law, irrespective of its owner. Foreign citizens and stateless
persons shall only acquire the right to private property of land
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under the terms resulting from Romania’s accession to the European Union and other international treaties Romania is a party too,
on a mutual basis (. . .)” (Parliament of Romania, 2003).
Considering excessive land fragmentation, consolidation
became a necessity in Romania; it was considered a solution for
better access to and improved efﬁciency of equipment for higher
agricultural holdings production and better management options
(Ministry of Agriculture and Rural Development, 2016). Law no.
247/2005 on the reform in property and justice, repealing Law
no. 54/1998 on the legal circulation of land, approached land
transactions in a unitary way, irrespective of their destination
(i.e., agricultural or forest land), with or without constructions,
within or outside the village (Parliament of Romania, 2005a). In an
attempt to redress land fragmentation, the law provided stamp tax
exemptions for disposals made in order to merge land plots, for the
disposals carried out by persons entitled to receive agricultural life
annuity, and provided the possibility of conducting such alienation
based on drawings that led to the issuance of property titles (but
not based on cadastral documentation carried out by authorized
persons) (Luca et al., 2012). Law no. 247 of 2005, amended and
supplemented, and the Order of the Minister of Agriculture, Forests
and Rural Development, and of the Minister of Public Finance no.
1272/26503/2005 approving the Methodological Norms for the
application of the provisions of Title XI “Agricultural life annuity”
of Law no. 247/2005 regulate the agricultural annuity as a legal
instrument to promote land merging (chapter 1, article 1). In 2005,
Law no 312/2005 on acquiring the right of private ownership of
land by foreign and stateless citizens and foreign legal entities was
published (Parliament of Romania, 2005b). Under the Treaty of
Accession to the EU, citizens and legal entities from EU member
states are given the same rights as Romanian citizens and Romanian legal entities in the acquisition of agricultural land at 7 years
from the date of accession (i.e., from January, 1, 2014). However,
self-employed farmers (i.e., individuals) of the member states who
took up their residence in Romania were excluded. Therefore,
they were able to buy agricultural land after accession, but they
could not change the agricultural destination during the transition
period.
On November, 4, 2014, Law no. 17/2014 regarding some measures to regulate the sale and purchase of agricultural extra urban
land entered into force (Parliament of Romania, 2014). It was destined to encourage the concentration of agricultural land in large
holdings, which were considered to be more advantageous in terms
of productivity. The main effect of this law was the establishment of
a number of persons with preemption rights for the purchase and
sale of extra urban agricultural land. The National Plan for Rural
Development of Romania (2014–2020) prioritizes concentration
as a countermeasure to fragmentation, especially by dint of the
sub-measure no. 6.5, “Scheme for small farmers.”

4. Land fragmentation–land grabbing, as a “back and forth”
matter in Romania
Fragmentation is probably the most frequently mentioned
predicament to improving performance of the Romanian agriculture, not only by policymakers but also by researchers (Vidican,
2009).
Land fragmentation can be deﬁned in different ways based on
political-administrative and geographical characteristics of a state.
For example, land fragmentation is seen as the division of holdings
into several plots that are dispersed over a large area but farmed
as single units (Manjunatha et al., 2013; Niroula and Thapa, 2005).
Based on Romania’s characteristics, land fragmentation is understood as the simple division of lots into plots over time (plots with
possibly different owners) (Fujiki et al., 2015). Moreover, for the
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national context and for the present approach, it is important to
underline two fundamental aspects of fragmentation: fragmentation of ownership and land use fragmentation. van Dijk (2003)
contributed with important clariﬁcations on these two aspects
regarding Central Europe. Ownership fragmentation refers to the
situation where the ownership of agricultural land is split between
many owners of small parcels, and the land could be used as a
whole holding or separately. However, land use fragmentation has
to do with the actual use of the land. van Dijk (2003) expresses
land fragmentation in terms of average area per land owner and
reports that the value in Central Europe is below 5 ha. Sklenicka
et al. (2009), however, found that the variable expressing land fragmentation should be the number of parcels per owner, which is
considered to be more accurate in describing the spatial arrangement of land ownership, as one owner can own several parcels
scattered throughout an area.
Fragmentation of land can occur for a variety of reasons. In most
Central and Eastern European countries, land fragmentation represents a side effect of land reform (Hartvigsen, 2014), as in Romania,
like in Estonia, land reform was carried out plot by plot, without a
regional plan (Jürgenson, 2016). According to Binns and Skovgaard
(1950), fragmentation can be rooted in (1) unavoidable reasons
(e.g., natural conditions), (2) physical conditions from human activities not connected with agriculture (e.g., roads and canals), (3)
agriculturally rational reasons, and (4) agriculturally irrational reasons. Others divide the causes of fragmentation into the following
four categories: sociocultural, economic, physical, and operational
(King and Burton, 1982). Consequently, it is crucial to determine
which one of these categories includes most fragmentation causes
for a better approach to land management strategy.
Land management tools can help reduce fragmentation. Therefore, chances of performance in terms of excessive fragmentation
gravitate around three types of action: merging concentration
and capitalization. (The latter, which is not subject to this analysis, means attracting investments leading to an improvement of
technical endowment.) Many proponents of large-scale land acquisitions insist that they can beneﬁt local people, mainly through
employment in the new economic arrangements and through new
social and economic infrastructure (Transnational Institute, 2013).
FAO, for example, is one of the organizations that promotes land
consolidation as an essential instrument for rural development
(FIG et al., 2002). However, it is important to point out that,
so far, there is little concrete evidence to support such claims
(Transnational Institute, 2013).
The concept of land consolidation is not a new one for Central
and Eastern European countries because most of them have previous experience with land consolidation from the land reforms of the
20th century. Due to the negative connotations of the past enforced
land consolidation projects, difﬁculties arise in some countries
regarding consolidation (Lisec et al., 2014).
Both merging and concentration refer to the legal and economic issues connected to the land fund between agricultural
economic agents, but they lead to different outcomes (Popescu and
Constantin, 2007). On the one hand, merging involves grouping
dispersed parcels, which belong to the same owner, into compact
bodies of land. Technically, merging is done by exchanging plots
with similar natural and economic values between owners from
the same locality or neighboring areas. Merging is an action of territory organization, framed under the management of public power,
having a direct and unconditional effect on reducing the plot fragmentation of agricultural holdings. In a broader context, merging is
an extra economic measure that, along with the agrarian reforms,
determines the movement of land property. On the other hand,
concentration is achieved by grouping several farmlands (either
by acquisition or by association, cooperation, lease, or rental) and
is a process that seeks to achieve an optimum size. It appears as a
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necessity resulting from the objective action of free market forces,
being conducted through the land market operations (e.g., sale,
cooperation, association, lease, and rental), which directly and
immediately minimize state intervention. Concentration is the one
that most often causes the phenomenon of land grabbing.
Seen by many as a mandatory condition for enhanced agricultural performance, land grabbing was deﬁned in different ways,
most of the time reﬂecting ideological lenses and pre-deﬁned positions, rather than a genuine ambition to ﬁnd out what is actually
going on (Holmén, 2015). The term land grabbing is generally
used to describe the processes of acquisitions or leasing of large
portions of land that are conducted by foreign states, transnational corporations, or investors, especially in developing countries
(Siciliano, 2013). Others understand it as the concentration of
decision-making about how land is to be used (Aubry et al., 2012)
or as “foreignization” (Cotula et al., 2009; Zoomers, 2010). For the
present research, land grabbing describes large land acquisition or
concession, the leasing of agricultural land in the long term from
private or public entities by large multinational or domestic companies or investors. The objectives of large-scale acquisitions remain
mixed. According to Alden (2014), these objectives range from good
intentions to produce food and biofuel crops (more recently) to
speculative acquisitions (Alden, 2014; De Schutter, 2011) to possibly obtaining EU funds (in the case of Central Eastern Europe).
Commonly, imputations that are brought to land grabbing revolve
around several ideas: (1) It does not contribute to rural development and poverty alleviation. (2) It has a negative impact on
smallholders (Holmén, 2015). (3) It directs agriculture toward crops
for export markets, increasing the vulnerability to price shocks of
the target countries (De Schutter, 2011). (4) It leads to environmental depletion through intensive exploitation. (5) It also touches
more fundamental issues, such as state legitimacy and nation security, often invoked in election campaigns, especially in regions with
sensitive issues of national security, by virtue of their history (e.g.,
Northern Transylvania, Romania).
Large-scale land investments in Romania are seen as a round
trip issue for several reasons. Based on the ﬁndings of De Schutter
(2011), the authors support this statement with a number of facts.
First, the country strives to attract foreign capital in order to
develop its agricultural infrastructures when direct investments
from own resources or from European funds failed. Second, Romania has a low capacity to manage the investments in farmland and
to appropriately regulate the wide-ranging impacts such investments may have due to the corruption and incompetence of public
servants. Third, land investments are not negotiated “in a vacuum”
(De Schutter, 2011); there is a legal base issued “in accordance”
with the EU and international agreements, which does not ﬁt with
the national land owners’ interests.
In Romania, there is no ofﬁcial statistical information on the
foreign ownership of agricultural land; however, according to data
from various sources (e.g., public information regarding subsidy
distributions, media, and research done by civil society), up to 10%
of the agricultural land is now in the hands of foreign investors
(European Parliament, 2015). The land grabbers in Romania comprise the following categories (Szocs Boruss et al., 2015):

(i) Banking institutions, investment funds and pension/insurance
funds (e.g., Rabobank, Generali [Italy], Spearhead International
[United Kingdom], Black Sea Agriculture [United States], Germanagrar [Germany], etc.). Rabo Farm, established in 2009,
states that it is active presently in Eastern Europe and more
speciﬁcally in Romania and Poland (“Rabo Farm” 2016);
(ii) Multinational private companies (Bardeau Holding [Austria],
Maria Group [Lebanon], Ingleby [Denmark/Sweden], Jantzen
Development [Denmark], and Agriinvest [Denmark]);

(iii) Private foreign investors;
(iv) Domestic private investors and companies (InterAgro Holding,
Racova Group, and TCE 3Brazi). The last one is the largest family farm exploitation in the EU with more than 65,000 ha. Land
Matrix data show that in 2016 in Eastern Europe among the
analyzed countries (i.e., Bulgaria, Romania, the Russian Federation, and Ukraine), Romania is registered with almost half
of the deals: 48 deals are assigned to Romania, 26 deals to the
Russian Federation, 23 deals to Ukraine, and 2 deals to Bulgaria
(“Eastern Europe – LAND MATRIX” 2016).
The causes of large agricultural land acquisition in Romania
are rooted in the following realities (Bouniol, 2013; Szocs Boruss,
2016):
(i) Soil fertility: Romanian soils, chernozem (“black gold”), are
among the most fertile in Europe, suitable also for growing
industrial plants.
(ii) Cheap land market: The price of a hectare of agricultural land
generally ranges from 2000 to 5000 euros, compared to 5000
euros in France, 8900 euros in Germany, or 35,000 euros in the
Netherlands (Bouniol, 2013).
(iii) Permissive normative frameworks: Since 2014, according to
the EU Accession Treaty, Romania has opened the land market. According to the new Law no. 17/2014, EU companies and
individuals have the opportunity to compete in the same conditions as Romanian companies, the difference being only a
set of pre-emption rights applied to sale. Even in the presence
of such provisions, it must be stressed that, given the difference in purchasing power and reduced access to credit for
Romanian companies and individuals, the preemptive rights
become mere formalities before the land reaches the open
market.
(iv) Political support: Agro-industrial development, land consolidation, and orientation toward export markets were
strategic points of government programs, imposing measures
to consolidate and reduce the number of small farms. The
stimulation of land consolidation was on the agenda of the
Romanian Government, being a central element of projects
aimed at the absorption of European funds, and expressing its
willingness to use part of the EU direct payments to foster the
sale or long-term farming lease owned by the rural population.
(v) European subsidies: Being an EU member state, Romania
beneﬁts from direct payments under the CAP. In early June
2016, the Romanian Agency for Payments and Intervention for
Agriculture concluded the campaign for single payment application for 2016. In the ﬁrst half of 2016, the total amount of
payments for the 2015 agricultural campaign was 1524 billion
euro for 841,285 farmers.
(vi) Green revolution: Among the EU policies driving to land
grabbing, the Renewable Energy Directive (RED) (Directive
2009/28/EC) (European Parliament and Council, 2009) has
played a signiﬁcant role. In recent years, Romania is exceedingly open to investors operating in the renewable energy
sector, conforming to the provisions of the EU for reducing pollution generated by fossil fuels. Studies conducted in Romania
reveal the high potential of biomass in the production of green
energy (holding 65% of the total green energy) (Ministry of
Agriculture and Rural Development, 2012). At the EU level,
the production of raw materials for biofuels causes the intensiﬁcation and/or expansion of agricultural land, which are
associated with negative side effects, such as biodiversity
losses, soil degradation, increased water usage, and water pollution (Bringezu et al., 2012).
(vii) Citizens credulity: Members of the rural population (i.e., the
elderly and the vulnerable) are generally enthusiastic when
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massive investments arrive and agree to lease or sell their land
(Bouniol, 2013). Moreover, a changing lifestyle toward more
urban ways is an important determinant of land grabbing.

5. Building farmers’ resistance to land grabbing: farmers’
attitudes as input for win–win negotiations
5.1. Setting the scene for win–win community-based solutions
Land grabbing and land fragmentation are realities that, in the
present Romanian context, cannot be separated. The economic historiography detailed at the beginning of this paper argues that the
previous long chain of legal initiatives related to the creation of a
coherent land management policy has not been able to fulﬁll its
goals. Therefore, the authors consider that the change may come
from a bottom-up approach rather than a top-down one, which
was happening until now. It is in the long-run interest of national
authorities, citizens, and investors to ensure that land arrangements, which are often traded “under the table”, are properly
negotiated and that the gains are balanced. As Azadi et al. (2013)
advocate, land acquisitions are recommended to be conducted
via inclusive deals that will result in a win–win outcome. Thus,
land consolidation demarches, emerged from agreements between
informed partners (hopefully with similar negotiation power), have
the potential to both implement concrete measures of land use
management and apply principles of new modes of governance
(Haldrup, 2015), directed toward attaining community-based solutions (CBS).
For the present analysis, in a context of excessive fragmentation (which generates a high number of small-sized farms) and of
land owners who abandoned the rural areas, the community (to
which reference is made in this paper) is mainly formed by Romanian small farmers and land owners, as they are the ones directly
involved in and negatively affected by land grabbing and fragmentation. The membership to this community is determined by the
identities and subject positions that are constituted through relationships on and with the land (Wolford et al., 2013). CBS take into
account the interest and needs of the community and are participatory, inclusive, and highly collaborative (DeGrosky, 2003). The
participatory character of CBS means that the process encourages
people to get involved. Inclusiveness requires that all community
members (or their representatives), regardless of their visions and
opinions, are included in the decision-making process. The collaborative nature of CBS implies the ability to work together with others,
with different viewpoints, with the aim to diffuse conﬂict and reach
agreements on community issues (DeGrosky, 2003). CBS require
the understanding of attitudes, needs, and behavior of community
members, and in this case, of land owners.
Win–win solutions can be achieved only through the progressive adaptation of interested parties to each other’s demands and
offers, within an integrative negotiation process. Negotiation is the
process through which the parties, with common and conﬂicting
interests, gradually adjust their offers and demands to reach a
mutually accepted agreement (Fisher and Ury, 1991). Within negotiation, power and interests are two frequently used concepts. The
negotiation power is understood as the negotiator’s capacity to
direct negotiation toward the negotiator’s objectives and has a multitude of sources. One is legitimacy which means the characteristic
of being according to rules or laws that are real, accepted, ofﬁcial,
fair, and reasonable (An Encyclopædia Britannica Company, 2016b).
Others are ﬁnancial resources, support of inﬂuential relationships,
information, time, personal characteristics (e.g., charisma and education), or the best alternative to the negotiated agreement. The
last one represents the best option a negotiator has if the current
negotiation fails (Petrescu, 2007). Interest is a feeling of wanting
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to learn more about something or to be involved in something (An
Encyclopædia Britannica Company, 2016a). The main negotiation
strategies are distributive and integrative negotiations. In a distributive negotiation strategy, at least one party loses; the strategy
can take the form of win–lose, lose–win, and lose–lose negotiations.
In an integrative strategy, partners make efforts to understand their
options with the purpose of enlarging the size of the common outcomes; they try to reach an agreement that fulﬁlls the needs of all
parties: win–win.
In relation to land issues, there are other interests that must
be taken into consideration besides the ones of the community
deﬁned here (i.e., farmers and land owners), including the interests of investors, urban citizens, and public authorities. In order
to ensure a balanced fulﬁllment of all, win–win CBS should be
targeted. The win–win CBS emerge through a negotiation process
and require that all relevant stakeholders (e.g., land owners, farmers, other citizens, government agencies, academics, and investors)
should be involved in the negotiation process, they should have
similar negotiation power, and the agreements should incorporate
the interests of all partners to the highest possible degree. The use
of the concept of win–win CBS was preferred in order to highlight
the necessity to integrate those stakeholders who usually have the
weakest negotiation power—land owners and farmers. According
to Teklemariam et al. (2015), stakeholders could be classiﬁed into
several generic categories depending on power and interests (as
deﬁned above) in land acquisition: subjects, players, leaders and
context setters, and the crowd. The subjects are those with high
interest in the land but with low power to inﬂuence the process
and the outcome of the transaction. In our case, they are the farmers and the land owners, referred to previously as “the community”.
The players have high power and high interest. They generally make
use of the contexts set by the third group of leaders and context
setters. In our case, they are the investors. The leaders and context
setters have low interest in land transactions but high power in
inﬂuencing the context of the deal. Public authorities (as decision
makers) play such a role for the present analysis. The crowd consists of those stakeholders with low power and low interest (e.g.,
the urban citizens).
Amid massive protests targeting land grabbing (initiated especially by Romanian farmers), recent public debates bring to the
forefront the need of a new protective legal framework, while the
representatives of investors’ interests mainly invoke a subjective
interpretation of the application of the EU norms in favor of maintaining the present status quo. In this context, the need to initiate
negotiation among all stakeholders is more stringent than ever.
Win–win CBS can be achieved only if farmers, investors, representatives of other parts of civil society, and public authorities stay
together at the negotiation table and work for mutually advantageous solutions. Until now, such demarches were not initiated
in Romania and each party pleaded for their interests outside a
common discussion platform.
5.2. Land owners’ perceptions and behaviors on land grabbing
Detailed knowledge of land owners’ perceptions and behaviors
are relevant for any negotiation in the ﬁeld. Based on the current
investigation, the land grabbing level in Romania is perceived to be
high and very high presently by more than half of the subjects; these
evaluations extend to more than 80% of the sample for the future
(Table 1). When asked how much of the national agricultural land
could be sold to foreigners (while still avoiding negative effects),
approximately one-ﬁfth of the people said that no land should be
alienated, and more than half of the subjects indicated a maximum
of 10% of the land would be acceptable to be sold to foreigners
(Table 1), revealing a strong opinion in favor of preserving domestic
ownership of the agricultural land.
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Table 1
Perception of land grabbing level (percentage of people from total sample) and its safety limits (percentage of people from total sample).
Perception of land grabbing level – present dimension
Perception of land grabbing level – future dimension
Perceptions of land grabbing safety limits

Very high
25.0%
Very high
48.1%
0% of agric. land
19.2%

High
36.5%
High
34.6%
0.1–10% of agric. land
53.9%

Average
32.7%
Average
15.4%
10.1–50% of agric. land
25%

Low
5.8%
Low
1.9%
>51% of agric. land
1.9%

Very low
0%
Very low
0%

Table 2
Wilcoxon Signed Ranks test results regarding differences in the evaluation of the ﬁve characteristics between the situation when the land is sold to foreigners (Option 1) and
the situation when the land is sold to Romanians (Option 2).
Test statisticsa

Z
Asymp. Sig. (2-tailed)
a
b

National security:
Option2 –
Option1

Food security:
Option2 –
Option1

Product quality and
consumer health:
Option2 – Option1

Environmental protection:
Option2 – Option1

Employment security:
Option2 – Option1

−5.716b
.000

−5.562b
.000

−5.450b
.000

−5.590b
.000

−5.588b
.000

Wilcoxon Signed Ranks Test.
Based on negative ranks.

Table 3
Perceptions of land grabbing effects: evaluation criteria and importance for two action options (scores).
(1)
Criteria/selling
options

(2)
Option 1: selling to
foreigners

(3)
Option 2: selling to
Romanians

(4)
Importance of
criteria

National security
Food security
Product quality and consumer health
Environmental protection
Employment security for rural community members
Average score for each optiona
Weighted average score for each optionb

1.85
1.92
2.08
1.92
2.15
1.98
45.61

5.56
5.58
5.44
5.33
5.73
5.53
127.04

4.56
4.60
4.77
4.60
4.46

a
b

The results were calculated as follows: (1.85 + 1.92 + . . . + 2.15)/5 = 1.98; (5.56 + 5.58 + . . . + 5.73)/5 = 5.53.
The results were calculated as follows: 1.85 × 4.56 + 1.92 × 4.6 + . . . + 2.15 × 4.46 = 45.61; 5.56 × 4.56 + 5.58 × 4.6 + . . . + 5.73 × 4.46 = 127.04.

On the one hand, the results of the evaluation matrix show that,
in the Romanians’ perception, if land is sold to foreigners, national
security is the most vulnerable aspect among the ﬁve aspects investigated, while employment security has the best situation (Table 3).
On the other hand, when Romanians are the buyers, all aspects
have signiﬁcantly higher values for all criteria (p < 0.05) (Table 2),
depicting a clear trust in the Romanian ownership of the land. The
average score for Option 2 is much higher than Option 1—almost
three times as high (i.e., score of 2.79) (Table 3). These perceptions
cast light on the contrast between what land owners believe and
desire and what they get, according to the current course of action
and envisaged trends.
From a practical perspective, this type of information reveals
how highly necessary a bottom-up approach is, oriented to the
update of the existing legal framework in order to ensure the best
protection of the national interests—agricultural, environmental,
social, and economic—both at a country level and an individual
level. Thereby, such knowledge on people’s beliefs will serve to
achieve win–win solutions in a negotiation process.
Land grabbing and fragmentation are highly inﬂuenced by land
owners’ selling and buying behaviors. When asked about the probability to sell or buy a part or all of their agricultural land in the
near future (5 years), most of them declared no intention to sell
(55.9% of the sample) and to buy (50% of the sample) (Table 4).
Regarding the preference for the nationality of the buyer (in the
context of the same price), a very clear statement in the favor of
national buyers was made, with 86.6% of the sample preferring a
Romanian buyer (Table 4), thus demonstrating the same determination in preserving the national ownership as the one showed by
the previous questions.

Table 4
Probability to sell and buy land in the near future and nationality selling preference
(percentage of people from total sample).
Probability to sell
Probability to buy
Nationality selling
preference

0%
55.9%
0%
50%
Romanian
86.6%

1–25%
30.7%
1–25%
25%
Foreign
3.8%

26–50%
9.6%
26–50%
19.3%
Indifferent
9.6%

>50%
3.8%
>50%
5.7%

Due to the non-probabilistic nature of the sample and to its small
size, the quantitative data presented here should be regarded only
as preliminary ﬁndings that offer entry points into understanding the land grabbing and fragmentation phenomena in Romania.
Despite this limitation, the present study is the ﬁrst one that
assesses Romanian land owners’ perceptions and behaviors related
to land grabbing, setting the base for future, more extended analyses of the topic in this geographical space.
6. Discussion and conclusions
The foray in the economic historiography cast light on the reasons behind fragmentation and grabbing, supporting the assertion
that changes in land laws and policies were insufﬁcient to create
land property that would work effectively. It also showed that fragmentation was a constant of all agrarian reforms, imprinting this
reality in people’s minds and in their ways of acting. This is the
reason why what Romanian citizens feel and think related to land
must be incorporated in a new paradigm that will achieve longterm effective and equitable use of land. Therefore, the present
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paper invites readers to imagine fragmentation and grabbing as
two major players of the Romanian agricultural economy, deploying their forces on an arena shaped by the economic historiography
landmarks.
The present study offers a starting point for politicians (along
with other stakeholders) in approaching fragmentation and grabbing within the Romanian context. Land grabbing usually brings
along clashes between parties’ interests, farmers and buyers, generated by the loss of rights or access to land and to its associated
services (e.g., environmental services and physical access to places),
requiring actions to prevent its negative effects (Wisborg, 2013)
through information, education, and involvement of community
members. Understanding the interests and the powerful inﬂuence
of stakeholders (e.g., farmers, land owners, academia, and public
authorities) is a prerequisite in formulating win–win land deals
both in de jure and de facto contexts (Teklemariam et al., 2015).
Accordingly, knowing how land owners perceive land grabbing and
integrating this knowledge into the negotiation process offer the
possibility, unexplored in Romania, to implement win–win agricultural policies and to develop durable land legislative initiatives.
Authors advocate that negotiation is able to respond properly to
land grabbing and land fragmentation challenges due to its capacity
to implement the principle of proximity, which aims to encourage
the local communities in assuming responsibilities for taking decisions as close as possible to their interests (Petrescu-Mag et al.,
2016). Negotiation should be interwoven with “participation by
consultation” (also referred to as participatory appraisal), which is
designed to enable the stakeholder community to share, develop,
and analyze their own knowledge on land fragmentation–land
grabbing. Participatory appraisal can be valued as the optimum
method because it involves the academic community “handing over
the stick” to enable local people to take ownership of the research
outcomes (Tock, 2001); therefore, negotiation and participatory
appraisal can sustain the design and implementation of CBS.
In a political and economic context where land fragmentation
and grabbing are two realities that cannot be denied and that are
hard to separate, deciding what is needed to overcome fragmentation shortcomings means to consider how to bypass the side effects,
such as the trap of opening the gate to large land acquisitions (especially the non-domestic ones)—the grabbing. Land grabbing is a
well-established phenomenon that strengthens its roots in Romania; therefore, the goal of its abolishment would be utopic in a
climate of economic and political instability and of land market liberalization. As De Schutter (2011) suggested, land grabbing must be
judged not only in terms of how much but also in terms of how. The
transfer of effective control over land is the core problem of land
grabbing, where control is understood as control over the nature,
pace, extent, and direction of surplus production, distribution, and
disposition (Borras, 2007; Borras and Franco, 2012). Therefore, it
imposes the necessity to put forward transparent, coherent, and
national protective solutions.
Land grabbing must be weighed objectively, being aware of the
huge need to re-capitalize the Romanian agriculture and of the
opportunities offered by foreign investments, so as to keep the
balance between gains and losses, by implementing guidelines targeting the establishment of a maximum surface limit of foreign
land ownership. Relying on the results of the present study, this
should not exceed 10% of the Romanian agricultural land. In order
to ensure compliance with such regulation, an open access electronic registry of foreign land acquisitions must be implemented.
This will represent a transparent instrument for the land market
trades, allowing any transaction to be blocked when the upper
limit is reached. Another measure should regard foreign land lease:
its duration should be carefully established. A limit of leased land
size is also necessary and already in use in other countries facing grabbing. For example, in Ethiopia, land of 5000 ha and above,
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located in a single place, is administered by the Ministry of Agriculture (Teklemariam et al., 2016). It is equally important to control
not only the extension of the acquisition or lease of the land but
also its future destination. Guarantees that the agricultural destination is preserved can be enhanced, for example, by regulating
the obligation to prove that the future owner or leaseholder has
had productive activity in the agricultural ﬁeld for a speciﬁc number of years (e.g., Poland, 5 years required) and by requiring the
investor to preserve the agricultural destination of the land and to
develop agricultural work on it.
The referred proposals are tailored according to speciﬁc Romanian conditions, aiming to respond to the national present-day
challenges. In addition, they can be implemented easily from a
technical point of view. However, the political will is the main
obstacle and its resistance to change is enhanced by the insidious pressure of land grabbers. A unitary and tenacious reactive
position of civil society, including citizens, land owners, academia,
and non-governmental organizations (NGOs), is the trigger for
improvement, as it happened in Poland in 2016. Civil society’s
demarche for land protection will certainly involve negotiation,
where information empowers its beholder to best serve his/her
interests.
The present study is a contribution to the fervid dialectic focused
on the tremendous need to ensure that agricultural land acquisition is valued also as a matter of ethical, responsible investment
(Teklemariam et al., 2015), as a part of sustainability ideology, and
on how to promote awareness of the power of the local communities within agricultural land transaction. As ﬁnding a universal
and orthodox recipe, generally valid for fragmentation–grabbing,
is a utopian goal, the research pleads that the investigation of the
admix modes and forms of these phenomena manifestation should
be attained by scrutinized the geographically, cultural, and historically context of their occurrence as a path toward integrative
solutions.
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mediu global. Contextul european. In: Economie şi istorie: dialog şi
interdisciplinaritate. Academia Română, Centrul de Studii Transilvane,
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schimări politice. In: Simpozionul Naţional XV, Societatea de Istorie şi
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ABSTRACT
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This study is based on a probabilistic survey and adopts an original
approach—by putting dual focus on certified and uncertified
organic products—to draw a profile of Romanian consumers of
organic food. Uncertified organic food (from farmers’ market or
self-production) is considered to be more “organic” than certified
organic food. While consumers are strongly oriented toward
organic food (certified or uncertified) and driven by health concerns and taste, they are primarily deterred by price and lack of
availability. Results show that, to develop a sustainable market,
consumers’ extended and positive evaluations of uncertified
organics represent the link to initiate the behavioral transition
from conventional to certified organic food.

Certified; consumer
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Romania; sustainable;
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Introduction
The reflection of the extension of the concern for environment is proven by its
transversal character, as emphasized by Article 11 of the Treaty on the
Functioning of the European Union, which requires that environmental aspects
have to be integrated into the definition and implementation of all EU policies
(Consolidated versions of the Treaty on European Union and the Treaty on the
Functioning of the European Union 2012; Petrescu-Mag et al. 2016), thus,
endowing all activity sectors with a green footprint—agriculture, rural development, energy, or transportation. The connection between agriculture and the
environment is one of the most visible and reciprocally influenced ones: For
example, deforestation, in order to make room for agricultural crops, generates
loss of biodiversity; soil, water, and air pollution can result from the use of
chemical fertilizers and pesticides. All have a major impact on food safety and
security, as well as further consequences at the social level. The entire food chain,
“from farm to fork,” is sensitive to environmental conditions and, within this
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challenging day-by-day reality, organic agriculture mediates the conflict between
what we take from nature to cover food needs and what nature has to offer, as
the environmental negative impact of organic agriculture is lower than that of
conventional production (Petrescu 2012). Because food consumption is associated with various environmental impacts, consumers’ food choices reflect
important environmental decisions (Tobler, Visschers, and Siegrist 2011). The
consumer–organic food partnership is fostering sustainable development and
should manifest itself through a high level of consumer awareness of organic
food benefits, balanced eating habits, or a deep understanding of food value.
Consumers can reward more sustainable food production through their choices,
and, similarly, reject less sustainable alternatives, having thus a crucial role in
developing a greener (or less green) market (Grunert 2011). Thus, general
consumer behavior and the specific consumer behavior toward organic food
are driving forces in the search for a desirable equilibrium among economy,
society, and the environment.
The rationale of the present scientific initiative, which outlines the profile of the
Romanian organic food consumer, is rooted in several undeniable facts.
Romania’s agricultural land devoted to organic food production has increased
by 57.7% in the recent past (2010–2013: from 182,706 ha to 288,261 ha). These
figures include only the certified area and not the “self-claimed” organic (uncertified) area since, for the latter, there are no available statistics and verification
means. As a result, the country ranks in the 28th place in Europe with a share of
2.1% of total agricultural land and in the 3rd European position for the total
organic areas (including wild collection), which reach 1,370,399 ha, proving the
role organic agriculture may have in preserving biodiversity (by mitigating the
negative consequences of intensive agriculture in areas of rich biodiversity and by
converting nearby agricultural land to organic uses). The average organic food
consumption value per capita is 4 Euro, ranking Romania approximately in the
15th position in Europe, far below the first place Switzerland (with 210 Euros/
capita), but better positioned than its neighbors Bulgaria (1 Euros/person) or
Hungary (2 Euro/person). The market share of organic food is still insignificant,
with only 0.7% (FiBL–IFOAM 2015). While the national consumption remains
low, these statistical data depict a dynamic sector of organic production. Yet, there
is an urgent need to have a Romanian profile of organic food consumers (to know
their perceptions, motivations, deterrents, and purchasing habits) in order to
identify the appropriate leverage to boost consumption.
Theoretical background and empirical support
The growth of academic interest in organic agriculture and food for the last
two decades means that there is now much more extensive research on the
topic: from soil quality to biochemical food composition to consumer
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studies. The latter mainly revolves around consumer behavior research,
defined as the mental, emotional, and physical activities that people engage
in when selecting, purchasing, using, and disposing of products and services
so as to satisfy their needs and desires (Wilkie 1994; Priest, Carter, and Statt
2013). All marketing decisions are based on assumptions about the complex
and dynamic behavior of consumers (Khan 2008). Although the act of buying
is the final goal of any seller, it is not the only one that merits attention. The
precipitating roots that lead to the purchase of products are formed far before
the act and the whole process begins in consumers’ minds through perceptions, motivations, and so on. These internal variables, as well as the external
ones, were synthetized by Kotler (1997) in the form of several questions that
must be addressed when developing a consumer study: What do consumers
buy? Why do they buy? Where do they buy? When do they buy? How do
they buy? Who buys (who are the consumers)? This theoretical background
served as a starting point of this study, and the results are aggregated later in
the article (to simplify their understanding and use) into three categories: 1)
perceptions, 2) motivations and hindering factors, and 3) buying habits.
The meaning and the use of the concepts “perception” and “motivation”
adopted in this article are those accepted in the marketing literature.
Perception is the process of selecting, organizing, and interpreting sensations
into a meaningful whole. This process is highly subjective and influenced by
an individual’s frame of reference (Hanna, Wozniak, and Hanna 2009).
Because the perceptions of consumers are vital for businesses, marketers
pay close attention to them. In fact, in the marketplace, the only reality
that matters is the one formed in consumer’s minds—she is the judge (fair
or not) of the products and the master of her own decisions. The perception
of organic food features was investigated here. The second internal influencing factor, the motivation (or drive), is defined as a need that is sufficiently
important as to direct the person to seek satisfaction (Kotler 1997). Closely
related to motivation are the barriers to consumption, which are equally
relevant for consumer research and provide clues to reversing non-buying
behavior. The drivers and barriers related to organic food consumption were
included in the present analysis.
Most of the papers in the organics consumer behavior field cast light on
consumers’ motivations for buying, on the values that underlie their decisions of purchasing organic food, and analyzing reasons related to health,
nutritional value, taste, or environmental concerns. An Italian research highlighted that consumers associated organic products with health and the
search for good, tasty, and nourishing products (Zanoli and Naspetti 2002).
Tobler et al. (2011) indicated that health and taste were the main motives to
eat in a sustainable way. Hughner et al. (2007) and Bourn and Prescott (2002)
reported, based on detailed literature reviews, the reasons why consumers
purchased and failed to purchase organic food. Some of the themes identified
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by these two papers as buying motives are found in our study, as well; they
included health, superior taste, environment, and social concerns. Others
themes are not present in our investigation: nostalgia and lack of confidence
in the conventional food industry. Similar deterrents included high price
premium, lack of organic food availability, and skepticism related to the
certification system; different impediments were lack of time and interest
(present only in our research), sensory defects, satisfaction with current food
sources, insufficient marketing (Hughner et al. 2007), unsatisfactory quality
(possibly due to appearance of fresh products), and unfamiliarity with the
term “organic” (Bourn and Prescott 2002). Ethical considerations, such as
animal welfare, were a key motivating factor for organic food purchase in the
case of British consumers (Makatouni 2002), and were seen as an important
indicator of the food’s health attributes (Harper and Makatouni 2002). Social
justice was found to be a relevant value for Danish subjects with green
attitudes, and the concern for environment increased the chances to buy
organic food (Grunert and Juhl 1995). In the context of geographical proximity, Zakowska-Biemans (2011) mentioned that sensory factors were the
most important motivations for food choice among Polish consumers.
Moving the scientific inquiry forward, to the hindering factors, Grunert
(2011) must be cited, along with the following six barriers that prevent
consumers from making sustainable choices, and that could help explain
the gap between attitude and shopping behavior: 1) due to routine and lack
of time, the exposure to the message (sustainable label) does not always lead
to its perception; 2) when perceived, the message is only superficially processed because consumers often do not bother to understand its significance;
3) consumers draw the wrong conclusions, and when they do make the effort
to understand the meaning of the label, they buy the product, but without
sustainable motivations; 4) eco-information is traded off against other criteria, such as lower price, better taste, habits, and such; 5) consumers with
positive attitudes toward sustainable shopping may not trust their self-capacity to put sustainable choice into practice; and 6) the power of a positive
attitude toward sustainability, although widely present, is too weak to generate a sustainable choice. In sum, regardless of the geographical area to
which we refer, it is largely agreed upon that health attributes, better taste
and a positive impact on the environment are the core driving factors of
organic food consumption.
Previous research often included demographic data to complement consumer profiles, even if, according to Shafie and Rennie (2012), the correlation
was not very significant. Most of the studies contain demographic and life
style data, sometimes being very detailed, as in Kesse-Guyot et al. (2013),
where age, gender, education, cohabitation or not, smoking status, number of
children, and income were considered. Due to budget and time constraints,
this article takes into account only one demographic, gender, which was
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selected based on observations from other studies regarding the discovered
differences between genders, with women more prone toward organics than
men (Davies, Titterington, and Cochrane 1995; Lockie et al. 2002;
Magnusson et al. 2001; Ureña, Bernabéu, and Olmeda 2008).
The scientific literature on the topic reflects the dominance of the analyses
dedicated to consumers in the United States and Western Europe, probably
because organic food, viewed as a more sustainable alternative to conventional
food (Thøgersen 2010), is considered to be a Western invention (Lockeretz
2007). Yet, very little is known about the decisions of organic consumers in
post-socialist countries with emerging organic food markets (Zagata 2012).
Organic food products are now available in many supermarkets in Romania
and, in recent years, much attention has been paid to the phenomenon of
organics due to the fact that the positive image of organic products among
consumers has grown gradually (Voinea, Popescu, and Negrea 2015). Even if,
Romanian studies on organics are rather scarce, they touch on diverse subjects,
from certification processes to infringements of law to consumers’ opinions
and attitude toward organics. Thus, a comprehensive presentation of soft and
hard law instruments, intended to inform both consumers and farmers, is
dedicated to organic agriculture, with a special focus on organic labeling
(Petrescu-Mag 2013). Festila, Chrysochou, and Krystallis (2014) observed that
Romanian consumers had a high awareness of the organic label, which is an
encouraging premise for the consumption of organic food. Dumea (2013)
argued that people who were more concerned with health and environment
and those who were more knowledgeable about organic food developed a
higher purchase frequency. Investigating Romanian social representations of
organics, Gherman (2014) showed that the people who identified themselves
primarily with health concerns and with being open to new things were more
likely to consume organic products. Romanian food preferences were split into
two latent constructs: quality and price, even though these belonged to the
same axis in the majority of other countries (Nistor 2014). The self-declared
expenditure level of Romanians was low—the highest payment level was
encountered only at 10% of the sample, ranging between 44.45–111.11 Euros/
month, and represented 6%–12% of the average household food expenditure
(Petrescu et al. 2013).
Objective and novelty of the research
By examining the landscape of the previous presented approaches, a problem
is clearly outlined: the lack of a coherent and updated perspective on the
Romanian organic food consumer. Furthermore, by incorporating the
Romanian identities and following the guidance of international scientific
literature, the research objective emerged on its own: to draw the profile of
the Romanian organic food consumers by examining their perceptions,
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purchasing motivations, hindering factors, and habits. Table 1 and Figure 1
present the research questions and the variables that support the fulfillment
of the research objective.
The outcome of the study aims to bridge the gap of what is currently
known of this topical issue and to be a spyglass for marketers and policymakers in order to obtain insights into consumers’ functioning.
Consequently, an original aspect of the investigation derives from the focus
on Romanian consumers—an important actor in a very dynamic market,
with high development perspectives—for whom a complex profile was created. Therefore, the authors hope to enrich the scientific literature with data
on a less investigated subject—consumers from Romania. The analysis of the
perception of the organic degree of certified/uncertified food is an original
contribution, as, to our knowledge, it has not been investigated thus far for
Romanian consumers. Furthermore, another novelty stems from the new
perspective on organic food: certified organic (with the organic label) versus
perceived to be organic but uncertified (without organic label) investigated in
relation to consumers’ perception (and not in relation to quantity produced
or cultivated area). This dual dimension of consumers’ perception is derived
from the cultural, historical, economic, and social background of Romanian
consumers, emphasized throughout the article and imprinted in consumers’
profile. Although the existence of uncertified organic food in Romanian
consumers’ minds is an extremely clear and widespread reality, it was
disregarded, not individualized, nor put in the correct equation, next to its
counterpart (certified organic) until now. A related perception is mentioned,
but not analyzed, in Harper and Makatouni (2002), who observed that British
consumers often confused organic and “free-range” products, believing them
equivalent. Other studies on the Romanian population mentioned that farmers’ products and self-production products were perceived as being organic,
but they did not this into the analysis of consumer behavior (Rosca, Stancu,
and Brandabur 2011). We decided to investigate both dimensions because
such knowledge can contribute to correct and effective marketing of organic
products. The agrarian profile of Romania, which is still maintained (with a
high number of rural population and farmers), strengthens the urban–rural
connection, creates a specific cultural, historical, economic, and social background of Romanian consumers, and influences their food choices.
Materials and methods
This study is based on a survey that used a representative sample of 420
people, randomly selected from the northwestern region of Romania, and
face-to-face interviews. The share of each of the six counties of the northwestern development region of Romania (taking into account the data
supplied by the 2011 population census) was transposed into the sample

The motivations and barriers must be observed here because
they are both influencing purchasing behavior.

RQ3: Which are the main purchase
sources of certified/uncertified organic
food?
RQ4: How often do consumers buy
organic food intentionally (i.e., not by
chance, nor forced by external factors)?

RQ2: Which are the main motivations
and barriers related to organic food
purchasing?

Research questions (RQ) derived from
Reasoning
Kotler’s key questions
The logical question to ask was what food types do people
RQ1: What do consumers buy, in terms
consume—bread, milk etc. In addition, it seemed extremely
of perceived attributes of organic food
necessary to know “What do consumers believe they buy?”
and of actually purchased items?
Here, two aspects were retained: organic character of food and
food price. The analysis of the perception of organic degree of
certified/uncertified food is an original contribution of this
study because, to our knowledge, it was not investigated so far
for the Romanian consumers. Price was also tested, due to its
importance for consumers, highlighted by previous studies.

Where do they A closed list with purchasing sources/locations was provided
buy?
and the most frequently visited ones had to be indicated by
respondents.
When do they When and how were combined to see the conscious (not
buy? and
hazardous or forced) purchase frequency of organic food, the
How do
real dimension of the pro-organic attitude. The attraction
they buy?
toward organic food was the principal focus, since it was not
studied until now.

Why do they
buy?

Key question
(according to
Kotler’s
model)
What do
consumers
buy?

Table 1. Research questions and their reasoning.

(Continued )

V10: Purchase frequency of organic food—
intentional tradeoff with conventional food

Resulting variables (V) which were investigated to
answer the research questions
V1: Perception of the degree of fulfillment of
organic attributes by the certified/uncertified
organic food, compared to a standard level of 100%
organic
V2: The difference of perception in consumers’ mind
regarding the degree of fulfillment of organic
attributes between certified and uncertified organic
foods
V4: Perception of food prices: certified organic
compared to conventional
V7: Share of food categories (certified organic,
uncertified organic, and conventional) in subjects’
total food consumption
V9: Types of (certified/uncertified) organic food
purchased by consumers
V5: Main motivations (that are the most frequently
encountered) to buy certified and uncertified
organic food
V6: Main hindering factors (that are the most
frequently encountered) to buy certified organic
food
V12: The main purchase sources/locations of
certified and uncertified organic food
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Research questions (RQ) derived from
Reasoning
Kotler’s key questions
The variable gender was retained to characterize the target
RQ5: Which are consumers’
population and to study differences between men and women characteristics (gender-driven ones)?
in relation to the what, why, where, and when questions.

Resulting variables (V) which were investigated to
answer the research questions
V3: Gender-driven difference regarding the
perception of the degree of fulfillment of organic
attributes by certified/uncertified organic food
V8: Gender-driven difference regarding consumers’
consumption level of certified organics in total food
consumption
V11: Gender-driven difference regarding consumers’
frequency of intentional effort to buy organic food
instead of conventional food
V13: Gender-driven difference regarding the use of
a specific purchasing source for the acquisition of
certified/uncertified organic food

For an easier practical use of the mentioned variables, they were grouped in (a) perceptions, (b) purchasing motivations and obstacles, (c) consumption related actions, and (d)
gender-driven differences, as listed in Figure 1.

Key question
(according to
Kotler’s
model)
Who buys?

Table 1. (Continued).
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V1. Perception of the degree of fulfilment of organic attributes of the certified/ uncertified organic food
V2. The difference of perception in consumers’ mind regarding the degree of fulfilment of organic attributes
between certified and uncertified organic foods

Perceptions
(nature of
organic food
and price)

V4. Perception of price – certified organic compared to conventional prices
V5. Main motivations to buy certified and uncertified organic food
V6. Main hindering factors to buy certified organic food
V7. Share of food categories (certified organic, uncertified organic and conventional) in total food
consumption
V9. Types of (certified/ uncertified) organic food purchased by consumers
V10. Purchase frequency of organic food – intentional trade-off with conventional food
V12. Main purchase sources/locations of certified and uncertified organic food

Motivations
and obstacles

Actions/ Habits
(what, how
much, from
where do
consumers buy
and eat organic
food)

V3. Gender driven difference regarding the perception of the degree of fulfilment of organic attributes of
certified/ uncertified organic food
V8. Gender driven difference regarding consumers’ consumption level of certified organic food in total food
consumption
V11. Gender driven difference regarding consumers’ frequency of intentional effort to buy organic food
instead of conventional food

Gender driven
differences

V13. Gender driven difference regarding the use of a specific purchasing source for the acquisition of
certified/ uncertified organic food

Figure 1. The variables used to characterize the behavior of organic food consumers.

structure. In each county, the localities and starting points were randomly
chosen and then a step of five houses/blocks of flats was used (the respondents within were chosen at random). Face-to-face interviews were performed by a well-trained operator. Data analysis was carried out using the
software Excel and SPSS, version 21. For comparing the differences of an
ordinal variable between two groups, we ran the Mann–Whitney U test. A
chi square test was used to observe the relationship between two categorical
variables. The Wilcoxon signed rank test was performed to find out whether
there was a statistically significant difference in the ranks of two continuous
(non-normally distributed) variables. The level of statistical significance was
set at p < 0.05.
The questionnaire was designed to meet the objective of the study.
Initially, a pretest was carried out, based on a convenience sample of 284
persons, and indicated that, in consumers’ minds, the term “organic” had a
dual meaning: it contained both 1) the certified organic products and 2)
those uncertified products that were perceived to fulfill the attributes of
organic food (grown without fertilizers or pesticides, with no GMOs, with
no added preservatives and synthetic food enhancers), but which did not
bear the organic certification, nor the word organic printed on the label.
They were also named “ecological,” “bio,” or “natural.” Uncertified organic
food is perceived to have organic attributes, but it does not necessarily bear
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them objectively (as they are not certified or verified). To reduce the uncertainty of subjects’ reports, a definition of organic food was provided at the
beginning of the interview. The first question of the questionnaire was a filter
aimed to select only the consumers of organic food, according to their selfperception. All subjects declared they consumed, to a certain level, organic
products (uncertified/certified), therefore, we may consider the whole population as self-perceived consumers of organic food. While here all subjects
that were requested to participate in the survey declared they consumed
organic food (at least one of the two categories mentioned above), other
studies selected only certified organic food consumers, sometimes observing
two categories—regular and occasional (Padel and Foster 2005; Zanoli and
Naspetti 2002) or all consumers, buyers or non-buyers of organic food,
occasional and regular (Grunert and Juhl 1995; Kesse-Guyot et al. 2013). A
Spanish investigation (Ureña, Bernabéu, and Olmeda 2008) defined regular
consumers as those that bought organic food at least twice a week (and they
represented 12% of consumers, while 42% were occasional consumers, and
the remaining 46% were non-consumers, of which 25% were potential consumers, presently non-consumers, but with intention to buy organics).
For the selection of the research variables and the design of the research
questions, we started from Kotler’s key questions used in consumer studies—
what, why, where, when, how, who (Kotler 1997). These were also compared
to the approaches and variables found in other studies, such as those mentioned in the theoretical background section. Additionally, the reality
observed on the Romanian market (certified/uncertified organic food
groups), budget, and time constraints were taken into consideration.
Finally, the variables in Table 1 and Figure 1 were retained as the most
appropriate data to create a relevant profile of the Romanian organic food
consumer, a profile that would fill in the blanks and be of practical use for
stakeholders.
Results and discussion
Research Question 1. What do consumers buy, in terms of perceived attributes of organic food and of actually purchased items (investigated variables: Variables 1, 2, 4, 7, and 9)?
Variable 1. Perception of the degree of fulfillment of organic attributes by the
certified/uncertified organic food, compared to a standard level of 100%
organic
In order to investigate to what extent consumers’ perception of food fulfills
the organic attributes, they were asked to place each category of food on a
scale from 0% to 100%, where 0% meant entirely artificial and 100% meant
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Figure 2. Consumers’ perception of food: degree of fulfillment of the organic attributes.

the food had all of the attributes of organic food. The two categories of food
under evaluation were: a) uncertified organic food (from farmers’ markets
and from self-production) and b) certified organic food (Figure 2). The mean
value of consumers’ perception of the organic degree of food without an ecolabel was higher than the mean value of the organic degree of certified food
(73.9% vs. 67.9%; Figure 2).
Consumers’ extended and positive evaluations of uncertified organic food
represent the link that could make the behavioral transition from conventional to certified organic food and that could be the premise for the development of an emerging sustainable market, which is based, especially, on
local producers.
Practical implication. In the mind of consumers, farmers’ markets (a main
source for uncertified organic food) are a “quality label” in itself. Local
producers should be supported by the involvement of local authorities
through de-taxation, development of flywheel markets, promotion of local
goods, and such, and innovative marketing measures for the business scene
in Romania (creation of islands for local farmers within the supermarkets or
online shops), all implemented in order to consolidate farmers’ position in
the extremely competitive present-day market. The concern for farmers is
paramount for Romania, as the farmers represent a significant socio-economic segment: almost one third of the Romanian workforce is employed in
agriculture (while the average in Western countries is 4–5%), and the agricultural area is large, of about 14.7 million ha, of which only a small part is
dedicated to organic agriculture (288,000 ha) (FiBL–IFOAM 2015). The
production of sustainable goods, whether organic, traditional, or having
protected denomination, is favored by the environmental conditions, such
as the climatic and pedological, by the decrease of industrial pollution which
has occurred during the last two decades due to the reduction of industrial
activities (Romania holds the sixth position in the world for organic wild
collection and beekeeping areas, with 1.08 million ha in 2012) (FiBL–IFOAM
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Table 2. Wilcoxon signed ranks test results for consumers’ perception of the degree of fulfillment
of organic attributes between certified and uncertified organic foods.
(A) Test statisticsa

Z
Asymp. sig. (2tailed)
a

(B) Ranks
Certified—
uncertified
-5.124b
.000

Wilcoxon signed ranks test.
Based on positive ranks.

b

N
237a

Certified—
uncertified

Negative
ranks
Positive ranks 142b

Mean
rank
198.00

Sum of
ranks
46926.00

176.65

25084.00

Ties
41c
Total
420
a
Certified < uncertified.
b
Certified > uncertified.
c
Certified = uncertified.

2015), by the survival of traditional activities until now, and by the existence
of local breeds and varieties.
Variable 2. The difference of perception in consumers’ minds regarding the
degree of fulfillment of organic attributes between certified and uncertified
organic foods
There is a statistically significant difference (Z = −5.124, p < 0.05; Table 2, A)
between the two categories (organic uncertified and organic certified) concerning the perceived level of their organic characteristics, with higher appreciation
of the first (Table 2B).
Survey results indicate two important features of consumers: 1) consumers
are uninformed about the real meaning of organic food and 2) consumers are
distrustful of the certification system. These two findings are highly relevant
to the view that accurate purchasing decisions are preceded by the correct
identification of organic food. The eco-label converts into a main instrument
that helps consumers to make well-founded choices and empowers consumers to opt for sustainable decisions, while food label, in general, is considered to be an interface between consumers and the market (Tonkin et al.
2016). Moreover, confidence in the certification of the organic food is
conditional for its purchase. Since labeling schemes entirely depend on public
trust (Nilsson, Tunçer, and Thidell 2004), more about what is happening
“backstage” should be openly shared (Klintman and Boström 2008).
Additionally, the lower evaluation of certified products could be caused by
the reduced level of consumption (4 Euros/person) (FiBL–IFOAM 2015),
associated with insufficient knowledge about it.
Practical implication. A vastly more prominent and understandable image
of certified organics, taking into account consumers’ particularities, should
be developed within a public–private partnership by applying the principle of
proximity (which requires decisions be taken as openly and closely as
possible to the citizen, in our case, to the consumers), an approach that
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will more actively and deeply involve citizens, whether they are private
consumers or business actors.
Variable 4. Perception of food prices: certified organic compared to
conventional
In general, consumers hesitate to buy organic products because they are
more expensive than the regular items (Sirieix, Kledal, and Sulitang 2011;
Zakowska-Biemans 2011), but some appear to be willing to accept higher
costs (Pellegrini and Farinello 2009). In line with the previous idea, 55.6% of
U.S. consumers responded that they would purchase the eco-labeled apples
regardless of the type of label or price premium (Blend and van Ravenswaay
1999) and 80% of Romanian consumers declared they were comfortable to
pay for 1 liter of organic milk up to 44% more compared to the supermarket
price and 80% more compared to the small farmers’ price (Petrescu et al.
2013). Taking into account the level of loyalty of consumers, it was observed,
on a sample of German subjects, that loyal customers are less price-sensitive
than non-loyal ones and that they play an active role in generating referrals
through positive word of mouth (Wettstein, Hanf, and Burggraf 2011).
Due to the important role of price in the purchasing decision, its perception was investigated here, taking the price of the conventional food as a
reference point. Almost three quarters of consumers (70.3%; Figure 3) perceived certified organic food as more expensive than the conventional, confirming the nomination of the price as main obstacle to consumption
(Figure 7). However, high prices can be both a stimulating and hindering
factor. In the case of consumers searching for a status symbol product,
expensive organics will be an indicator of belonging to an upper class,
wealthy, or fashionable and trendy reference group. For those who seek
low prices, it will deter the acquisition. This perception of “high price” is
not always true, sometimes the prices of certified organic products are equal

Figure 3. Perception of certified organic food price compared to conventional food price.
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or lower than the conventional ones. The price of certified organic national
products can become significantly lower than imported ones by reducing
transportation costs, taxes, and the number of intermediaries. Moreover, the
increase in the number of organic producers and of the areas converted to
organic use, witnessed during recent years, can lead to higher production and
to a corresponding decrease of prices, positively impacting on national
consumption. The Romanian organic sector, currently very export oriented
(Sahota 2010), is capable of becoming the supplier to businesses in Romania.
As the producers, the retailers, and the favorable attitude of consumers
toward organics increase, it is the time to diminish the gap between what
consumers think and what they do. From a practical perspective, the manufacturers and the retailers, being aware of consumers’ characteristics, should
create a link between the farmer and the consumer that strengthens their
bond, highlighting the sustainable aspects of the production–consumption
process. They have the means to assign priority to sustainability on the
shelves, to visibly place the eco-labels, to design attractive packages for ecoproducts, to build trust in eco-labels, to create green islands in supermarkets,
constantly reminding consumers of the sustainable options that they have,
and in a word, to effectively communicate the message of sustainability.
Variable 7. Share of food categories (certified organic, uncertified organic,
and conventional) in subjects’ total food consumption
Three of the main variables that characterize food consumer behavior are
food type, quantity, and source, so they were investigated in this research.
Figure 4 shows that consumers perceive the highest share of the food they eat
as uncertified organic (48.1% of total food consumption). They believe the
products they buy, which mostly come from the farmers’ markets and selfproduction (Figure 9), have the qualities associated with organic food (mentioned to them at the beginning of the interview). However, they do not have

Figure 4. Average share of food categories (conventional, certified organic, uncertified organic)
in total food consumption.
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the means to verify this belief, at least in the case of the farmers’ markets,
thus, proving a high level of trust in the farmers’ production system. As one
of the central reasons for consuming organic food is health (Figure 6), a
strong disadvantage of the previously mentioned perception is that consumers may mislead themselves and create a gap between what they wish for,
what they believe they are buying and what they really get.
Practical implication. The clear dominance of uncertified organics indicates the opportunity to take advantage of it by increasing the quantity
brought to the market, the variety of agricultural merchandise and the
number of selling points of this category. Sustainable options can be used
as a competitive advantage in our dynamic and challenging market.
Variable 9. Types of (certified/uncertified) organic food purchased by
consumers
In the investigation of the categories of consumed food, the working
principle was to use (as close as possible) an exhaustive list as there was no
previous information from other Romanian consumer studies to rely on. To
have an accurate starting point, we inventoried all the food types available in
all of the shops and supermarket aisles with certified organic food in the
biggest city (Cluj-Napoca) of the targeted region. Similar lists used in other
studies were consulted to add possible missing products on our list. Finally, it
contained: bread; meat, and meat products; fish; milk, and dairy; eggs; honey
and honey products; dried fruits and vegetables; cereals and seeds; fresh
vegetables; fresh fruits; juice; pastry and biscuits; preserves, jams, and sauces;
other sweets; coffee; tea and herbal teas; cocoa, chicory, and spices; alcohol;
cooked food; gluten free products; food for children; other. Most of these are
recognizable in the design of other studies (fruit, vegetables, soya, dairy
products, meat and fish, eggs, grains and legumes, bread and cereals, flour,
vegetable oils and condiments, ready-to-eat meals, coffee/tea/herbal tea,
wine, biscuits/chocolate/sugar/marmalade, other foods, dietary supplements;
in Kesse-Guyot et al. (2013)). Unlike our investigation, there are also some
that focus only on a restricted range of foods. Tobler, Visschers, and Siegrist
(2011) examined consumers’ willingness to eat in an environmentally
friendly manner, under the guidelines of reducing meat consumption and
buying seasonal fruits and vegetables. Monier-Dilhan et al. (2009) analyzed
two staple food products, eggs and milk, and Magnusson et al. (2001) put
under scrutiny milk, meat, potatoes, and bread.
The survey results discussed herein show that the certified organic food
categories the most often mentioned to be consumed are seeds, cereals and
juices (by 40% and 39.8% of consumers; Figure 5). One explanation is the
availability of cereals, like in the EU, among the arable crops, the category of
the cereals is the most important one, with 1.4 million ha (in 2011), representing 14.6% of all EU organic land (European Commission 2013). The
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tested consumers were not asked to name the product’s origin, so these
figures include both Romanian and external sources. Regarding the uncertified organic foods in consumers eating habits, all types of food are present as
a result of their availability (in terms of quantity, variety, and price) and of
consumers’ preference for this category. Consumers in other countries
(United Kingdom) (Padel and Foster 2005) have fruits and vegetables as
the first among their organic choices. Romanians adopt the same orientation,
but, in their case, for uncertified organics. Thus, the most frequently uncertified organic foods present in Romanian consumers eating habits are fresh
fruits and vegetables (83.6% and 81.2%; Figure 5).
Practical implication. Using consumers’ options as an indicator, farmers
and retailers, can determine what products are currently in demand and what
should be supplied. They also show what is missing and can be provided and,
thus, used as a competitive advantage. Furthermore, by knowing which are
the most frequently purchased products, marketers can transform them in a
communication channel, by attaching a “product story” or other relevant
information to them or by involving consumers in a game through which
they learn or make a contribution to sustainability—by directing a fraction of
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Figure 5. Type of organic food mentioned to be consumed.
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the price to a nature conservation project within their community, by
supporting a sustainable production pattern of a local producer, and so on.
Research Question 2. Which are the main motivations and barriers related
to organic food purchasing (investigated variables: Variables 5 and 6)?
Variable 5. Main motivations (that are the most frequently encountered) to
buy certified and uncertified organic food
Knowing the driving and hindering factors of consumption is important
in order to understand the nature of the consumer, whether they are
altruistic or not, from the perspective of an analysis governed by interests
subordinated to sustainable development. Altruistic or ethical purchases
are linked to aspects such as: product safety, workers’ conditions, discrimination, fair price, and also the impact the product has on the environment. In the last case, by choosing organic food, consumers express their
concern for the common good (Thøgersen 2011). Extant research suggests
that the expectation of improving animal welfare related to organic production has a lesser influence on consumers’ purchase considerations, as
compared to environmental concerns (Hughner et al. 2007). Very often,
ethical products are named as organic products because the “organics”
term and its identification logo are associated by most users with both
social and environmental issues (Crane 2001). Non-altruistic purchases are
motivated by subject’s health concerns or by their interest in their social
image. Hill and Lynchehaun (2002) affirm that some people perceive
organic food as fashionable because of the considerable coverage in the
media that it has received, including recent promotional campaigns, and
the high prices associated with organic food. As Boström and Klintman
(2011) remark, ecological or socially friendly shopping can be a way for
individuals to express a particular social position.
In the present study, the most frequently mentioned motivations that act
as the primary reasons for the consumption of organic food (both certified
and uncertified) are health concerns (93.8% of the sample mentioned it) and
taste (47.1%) (Figure 6). These findings are in line with those of Tobler,
Visschers, and Siegrist (2011), who observed that health and taste had a
stronger influence on Swiss consumers’ willingness to consume in an environmentally friendly way. Consumers from Poland, an emergent European
market, have the same main motivations to eat organic food: health and taste
(Zakowska-Biemans 2011), especially because the latter reminded them of
the food “as it used to be.” According to Swedish organic food consumers,
the most important criterion when purchasing organic food was the good
taste (Magnusson et al. 2001).
Convenience and low price both rank in the third place among the
motivations. Their presence as part of the main reasons to consume organic
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Figure 6. Consumers’ main motivation to buy organic food (certified and uncertified).

food is explained by the fact that many consumers eat products grown by
their family in their own farm and they consider them to be organic
(Figure 6).
Romanian consumers cannot be classified as engaging in a strong prosocial and pro-environmental behavior as long as the environmental and
social concerns as core motivations add up to 1% and 2.1%, respectively
(Figure 6). However, it must be highlighted that an open-ended question was
used, requesting them to list the first three central purchasing motivations
(not all motivations). This means that the question revealed only the core
motivations and did not create a complete list of them. Consequently,
environmental or social motivations can be present in consumers’ minds,
but at lower places. The motivations were requested in relation to both
categories of organic food together (with and without certification).
Practical implication. Marketers should appeal to health benefits and taste
of foods in order to attract consumers to the organic products, should inform
them about the selling points/variety and make their merchandise more
visible. Currently, including social or environmental reasons in a message
targeting organic food consumption would not resound within the studied
population.
Variable 6. Main hindering factors (that are the most frequently encountered) to buy certified organic food
Gottschalk and Leistner (2013) identified four main obstacles to the
purchase of organic food: the first one was the price, the second one was
related to the difficulty in fully assessing the quality of food products, the
availability came next, and the last one concerned the social influence
regarding buying and consuming organic food. Zanoli and Naspetti (2002)
revealed that the price was a de-motivating factor for 87% of the occasional
consumers and for 66% of the regular consumers of certified organic food
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Figure 7. Consumers’ main hindering factors to purchase certified organic food.

and, as well as the availability, understood as “not easily available,” “inconvenient location of point-of-sale,” and “time consuming.” French buyers also
seemed to be sensitive to the price, even though they already used organic
products (Monier-Dilhan et al. 2009). Zakowska-Biemans (2011) confirmed
that Polish consumers were restrained by high prices and inconvenient selling locations. The same barriers were encountered among Chinese consumers (Thøgersen and Zhou 2012). A contrasting opinion regarding
availability characterized Swedish consumers, half of which were content
with it, but the premium price remained a barrier (Magnusson et al. 2001).
A similar pattern is observed in the results of this survey: The main
obstacles in the purchase of organic food or of a higher quantity of it are
the higher prices compared to conventional products (mentioned by 83.6% of
sample; Figure 7) and its low availability (mentioned by 52.9% of sample;
Figure 7). In our case, availability refers to reduced presence at the selling
points, scarce variety and lack of information about purchasing sources,
without including “time consuming” among its meanings.
Results showed that 17.9% of consumers mentioned lack of trust in the
certification system as a main deterrent of consumption, highlighting an
extended mistrust of the population under analysis. This is a confirmation
of the perceptions revealed by the analysis of the first question (Figure 2).
Polish consumers feel, similarly, that information on organic food labeling is
a barrier to organics consumption (Zakowska-Biemans 2011).
Practical implication. This type of information is crucial for the advertising
campaigns that aim, for instance, to increase the consumption of organic
food in general or to create a preference for a specific brand. Perception of
high prices can be reversed by direct comparison when the price is similar to
or lower than that of conventional products or by changing the comparison
reference (e.g., showing that consumers would not have to spend money on
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flavor enhancers to make the food taste better, that they would need a smaller
quantity to obtain the same amount of vitamins, etc.). The perceived lack of
availability is an opportunity to differentiate a shop/supermarket from others
by extending the range of organic products and brands, by bringing them
closer to consumers, by informing the public of the selling locations and food
categories, and by making them more visible (through bigger, more colorful,
better placed shelves and signs or larger shelf space).
Research Question 3. Which are the main purchase sources of certified/
uncertified organic food (investigated variable: Variable 12)?
Variable 12. The main purchase sources/locations of certified and uncertified organic food
Purchasing sources characterize consumer behavior and, when known,
empower marketers with information about the development perspectives
of selling points. Initially, certified organic products were only available via
direct sale by organic food farmers or in health food stores, but currently
they can be easily found in supermarkets and discount stores.
In our survey, the most frequently encountered places of purchase for
certified organic food are the specialized shops (for 57.6% of tested consumers; Figure 8) and supermarkets (used by 54% of consumers; Figure 8). The
reason is that certified products are available to a larger extent and diversity
in these two types of location. In regards to uncertified organic products,
farmers’ markets and self-production (79.3% and 84.8%, respectively;
Figure 8) dominate consumers’ choice, indicating that Romanian consumers
perceive this food as organic and trust the rural small farm food production
system. In Malaysia, a similar situation to the one identified in the present
investigation was visible, where organic products were mainly bought from
conventional markets, followed by natural and whole food supermarkets

Figure 8. Share of consumers using a specific type of purchasing sources of organic food.
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(Ahmad and Juhdi 2010). The fact that the majority of Romanian consumers
supply a part of their food from their self-production shows there is a
powerful connection between the urban and rural environment and, thus,
there is a strong development potential for the rural production system. This
potential can also be fostered by the high portion of the Romanian working
force employed in agricultural activities: almost 30% of it, while the average
in Western countries is 4–5% (World Bank 2016). In a study on Australian
consumers, supermarkets were also highly frequented, being mentioned by
42% of organic food consumers and followed by greengrocers (28.9%) and
direct sales from farmers (15.5%) (Lockie et al. 2002). Other studies, on
Romanian students this time, observed that they preferred to purchase
certified ecological food products from specialized fairs (71%), specialized
food stores (62.9%), and online food stores (51.6%) (Voinea, Popescu, and
Negrea 2015); the high presence of the online food stores is due the sample
nature, formed by students. It is known that in Romania, young people aged
14–25 years old use the Internet the most (BRAT 2016).
Practical implication. Farmers and retailers will prefer and use the purchasing locations that are the most popular among consumers. Also, stakeholders (farmers, retailers/marketers, policymakers, and special interest
groups) can use them as a stage for education–information campaigns or
for other marketing measures (loyalty schemes, promotions, etc.) that would
stimulate the consumption of organic food.
Research Question 4. How often do consumers buy organic food intentionally (i.e., not by chance, nor forced by external factors) (investigated variable: Variable 10)?
Variable 10. Purchase frequency of organic food—intentional tradeoff with
conventional food
To complete the picture of organic food consumer behavior, their purchasing habits were studied. Consumers were asked how often they intentionally tried to buy organic food (with or without certification) instead of
conventional options, in order to assess the real dimension of their proorganic attitude (excluding, thus, the accidental part of organic purchases).
The unintentional, made by mistake, purchases were excluded and also those
forced by external factors, such as lack of availability of conventional products (when consumers find a product only in organic form). More than
three quarters of consumers (76.7%; Figure 9) claimed they intentionally
tried to buy organic food (with or without certification) very often, often,
or with average frequency. However, this is a subjective and nonquantitative
evaluation, therefore, we cannot make assumption about them being occasional or regular buyers by the criteria used in other studies (at least two
times/week for regulars, according to Ureña, Bernabéu, and Olmeda [2008]).
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Figure 9. Purchase frequency of organic food: intentional tradeoff with conventional food.

A high degree of concern for what they eat is, thus, obvious, casting light on
a driving factor for sustainable business opportunities. Their interest in
organic purchasing is put into practice through consumer’s purchasing
decisions and it is a component of the pro-active behavior toward a sustainable society.
Practical implication. This behavior implies a strong development potential for the community of green buyers. Thus, investments in this direction
are justified from an economic point of view, too, besides the environmental
and social ones.
Research Question 5. Which are consumers’ characteristics (gender-driven
ones) (investigated variables: Variables 3, 8, 11, and 13)?
Variable 3. Gender-driven difference regarding the perception of the degree
of fulfillment of organic attributes by certified/uncertified organic food
There is a statistically significant difference between genders regarding the
perception of the degree of fulfillment of organic attributes (p < 0.05; Table 3A,
Table 4A): women perceive both product categories (uncertified organic and
certified organic) as being more close to what is 100% organic than men
(Table 3B, Table 4B), confirming previous research results that characterized
women as more bounded to a healthier lifestyle (Fagerli and Wandel 1999). In
campaigns promoting the benefits and the consumption of organic food, the
female segment will require lower/different persuasion efforts, as they believe in
the organic features more than men.
Variable 8. Gender-driven difference regarding consumers’ consumption
level of certified organics in total food consumption
Gender has a statistically significant influence (p < 0.05; Table 5A) within
the certified organic food category: women claim to eat a greater portion of
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Table 3. Mann–Whitney U test results for difference according to gender in consumers’ perception of certified organic food concerning the degree of fulfillment of the organic attributes.

Mann-Whitney U
Wilcoxon W
Z
Asymp. sig. (2-tailed)

(A) Test statisticsa

(B) Ranks

Certified organic
17891.000
33291.000
-2.915
.004

Gender N Mean rank Sum of ranks
Certified organic M
175
190.23
33291.00
F
245
224.98
55119.00
Total
420

a

Grouping variable: gender.

Table 4. Mann–Whitney U test results for difference according to gender in consumers’ perception of uncertified organic food concerning the degree of fulfillment of the organic attributes.
(A) Test statisticsa

(B) Ranks

Uncertified organic
Gender N Mean rank Sum of ranks
Mann-Whitney U
18274.500
Uncertified organic M
175
192.43
33674.50
Wilcoxon W
33674.500
F
245
223.41
54735.50
Z
-2.602
Total
420
Asymp. sig. (2-tailed)
.009
a

Grouping variable: gender.

Table 5. Mann–Whitney U test results for difference according to gender in consumers’ consumption level of certified organic food in total food consumption.
(A) Test statisticsa
Mann-Whitney U
Wilcoxon W
Z
Asymp. sig. (2-tailed)

(B) Ranks
Certified organic
17891.000
33291.000
-2.915
.004

Certified organic

Gender
M
F
Total

N
175
245
420

Mean rank
190.23
224.98

Sum of ranks
33291.00
55119.00

a

Grouping variable: gender.

certified organic food in their total food consumption than men (Table 5B).
These results are similar to findings of Akhondan, Johnson-Carroll, and
Rabolt (2015), with women consuming more organic food than men (female
respondents: M = 4.73, SD = 1.78; male respondents: M = 3.60, SD = 1.56).
They can also imply that women are better informed and trust organic food
more than men.
Gender has no statistically significant influence (p > 0.05) within the other
two categories (conventional and uncertified organic).
Variable 11. Gender-driven difference regarding consumers’ frequency of
intentional effort to buy organic food instead of conventional food
Men and women differ (p < 0.05; Table 6A) in terms of frequency when
trying to purchase organic food (with or without certification), with women
trying to buy more often than men (Table 6B). The results comply with the
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Table 6. Mann–Whitney U test results for difference according to gender in consumers’ frequency of intentional effort to buy organic food instead of conventional food.
(A) Test statisticsa
Mann-Whitney U
Wilcoxon W
Z
Asymp. sig. (2-tailed)

(B) Ranks
Frequency
16278.500
31678.500
-4.447
.000

Frequency

Gender
M
F
Total

N
175
245
420

Mean rank

Sum of ranks

181.02
231.56

31678.50
56731.50

a

Grouping variable: gender.

Table 7. Proportion of men and women using a specific type of purchase source of organic food.

M
F

Supermarkets

Specialized shops,
pharmacies

p = 0.030
38.3%
27.8%

p > 0.05
–
–

Specialized
Farmers’
fairs
market
For uncertified organic food
p = 0.002
42.9%
27.8%

p > 0.05
–
–

Online
shops

Selfproduction

Other

p = 0.031
20%
11.8%

p > 0.05
–
–

p > 0.05
–
–

p > 0.05
–
–

p > 0.05
–
–

p > 0.05
–
–

For certified organic food
M
F

p > 0.05
–
–

p > 0.05
–
–

p > 0.05
–
–

p > 0.05
–
–

– : difference not statistically significant.

EU scientific literature, which shows that Spanish women have a more
favorable attitude (directly related to their life style) toward the purchase
and consumption of organic food than men (Ureña, Bernabéu, and Olmeda
2008); in Northern Ireland women are more likely to buy organic food—
46.2% of women and 34.4% of men were consumers (Davies, Titterington,
and Cochrane 1995); Australians confirmed the same pattern—44.1% of
women respondents claiming to have consumed certified organic foods
compared to only 33.8% of men (Lockie et al. 2002).
Variable 13. Gender-driven difference regarding the use of a specific purchasing source for the acquisition of certified/uncertified organic food
Gender has a statistically significant influence (Table 7, Table 8) on the
place of purchase of uncertified organic food in the case of three sources:
men use supermarkets, specialized fairs and online shops to a higher extent
than women (Table 7). Gender has no influence on the buying place preference in the case of all purchasing sources of certified organic food
(Table 7).
While this investigation has some limitations, those can be addressed in
future studies. Thus, other research can be extended to larger populations
and to other variables that characterize organic food consumer behavior,
including a closed list of purchasing motives and deterrents (in order to asses

4.719
5.159

Pearson chi-square

Continuity correctionb

Likelihood ratio

420

N of valid cases

420

1

.001

.001

.002

Asymp. sig. (2-sided)
.001

.023

.023

.030

.002

Exact sig. (2-sided)

.026

Exact sig. (2-sided)

Chi-square tests (A) supermarket
Asymp. sig. (2-sided)
.023

Zero cells (0.0%) have expected count less than 5. The minimum expected count is 56.25.

a

N of valid cases

Linear-by-linear association

10.344

10.310

Likelihood ratio

Fisher’s exact test

1

9.707

Continuity correctionb
1

df
1

1

1

1

df
1

Zero cells (0.0%) have expected count less
than 5. The minimum expected count is 56.25.
b
Computed only for a 2x2 table
Chi-square tests (B) specialized fairs
Value
Pearson chi-square
10.368a

a

5.178

Linear-by-linear association

Fisher’s exact test

Value
5.190a

.001

(Continued )

Exact sig. (1-sided)

.015

Exact sig. (1-sided)

Table 8. Results of the chi square test for differences between the proportion of men and women who use (A) supermarkets, (B) specialized fairs, and (C) online
shops as purchase source of uncertified organic food.
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df
1
1
1
1

5.254
420

df

Value
5.267a
4.654
5.192

Value

b

.022

Asymp. sig. (2-sided)
.022
.031
.023

.027

Exact sig. (2-sided)

Exact sig. (2-sided)

Chi-square tests (A) supermarket
Asymp. sig. (2-sided)

Zero cells (0.0%) have expected count less than 5. The minimum expected count is 56.25.
Computed only for a 2-×-2 table.

a

Pearson chi-square
Continuity correctionb
Likelihood ratio
Fisher’s exact test
Linear-by-linear association
N of valid cases

Computed only for a 2-×-2 table.
Chi-square tests (C) online shops

b

Table 8. (Continued).

.016

Exact sig. (1-sided)

Exact sig. (1-sided)
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all possible ones), evaluation of their power, occasional or regular character
of consumers, sensory aspects, awareness of the organic logo, information
search behavior and other stages of the decision process, more sociodemographic variables (income, age, or presence of children in the family), satisfaction level, or the role of social norm. Additional environmental aspects
connected to consumer behavior, such as awareness of environmental benefits of organic food could also be explored.

Conclusions
The Romanian organic food consumers are strongly oriented toward organics (certified or uncertified) and driven by health and taste motivations. They
perceive farmers’ markets and self-production products as the closest category to the organic meaning. Thus, two gates open. One is directed toward
more sustainable business opportunities, enforced by the preference for
healthy, tasty and fresh food from local producers and small-scale farms.
The second one is generated by the lack of trust in the certification system:
private and public accompanying measures must be implemented, such as
persuasive information and education campaigns, tailored to answer the
social, environmental, economic, and cultural particularities of the target
population. Consumers should be continuously trained to notice, recognize
and read the organic logo, to understand its true meaning, to trust it, to know
the characteristics of an organic product, to be aware of what is happening
during the certification process, and to learn how to make a sustainable
choice that would also respond to their main motivations.
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Abstract: Peripheral, disaster and polluted rural areas (PDP rural areas) are generally perceived
as a “Cinderella” of water public policy measures, deepening the rural-urban cleavage in terms
of opportunities for a decent life. The main goal of the study is to develop public policy options
regarding the supply of safe drinking water in Romanian PDP rural areas. The main instrument
to achieve it is an ex-ante policy analysis of three solutions: a conventional technology, based on
chlorine, a green technology using an advanced oxidation process with bio-filter (O3BioFilter), and
“do nothing”. Environment protection, social equity, technical performance, economic efficiency and
political feasibility were the criteria selected for analysis, within a focus-group. Several qualitative
and quantitative methods were used: evaluation matrix, weighted cost-effectiveness and break-even
point. The results of the first two indicate that the O3BioFilter has the best score, but not much higher
than the conventional alternative (10% higher), revealing a possible path-dependency to familiar
technologies. This analysis is not a ready-made solution valid in any case, nor a direct indication
of “the best choice”, but a decision tool in the adoption and implementation of sustainable water
public policies.
Keywords: drinking water; public policy; peripheral; disaster; advanced oxidation; bio-filter; chlorine;
environment; economic performance

1. Introduction
Peripheral, disaster and polluted rural areas (hereinafter named PDP rural areas) are generally
perceived as a “Cinderella” of water public policy measures, deepening the rural-urban cleavage in
terms of opportunities for a decent life. Therefore, the present study focuses on a specific problem,
taken less under scientific debate: public policy options on the access to drinking water in Romanian
PDP rural areas in the context of sustainable development. The image and identity of Romania
is overlapping and largely identifying with the rural areas, because almost 30% of its working
force is employed in agricultural activities, while the average in Western European Union countries
Water 2016, 8, 80; doi:10.3390/w8030080
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is 4%–5% [1]. Although rural revitalization, particularly in disadvantaged and peripheral areas, is a
strategic objective for Romanian policy-makers [2], concrete and sustainable public policy measures
are still needed.
The poor access to water supply is often a result of poor public policies and management practices,
and there is significant disagreement over the approach to addressing the problem [3]. Building upon
the demographic and the environmental (geographical) context and considering the infrastructure
data, perspectives upon three public policy options on the access to drinking water were developed (a
conventional one—chlorination; a green one—using an advanced oxidation process and bio-filter; and
the “Do nothing” alternative) and taken under a six-step public policy analysis.
The paper’s starting point was based on the simple, but also comprehensive Robert Burger’s
definition of public policies: “policies made by governments on behalf of their citizenry” [4]. William
Jenkins offers a more detailed definition of public policy, understood as “a set of interrelated decisions
taken by a political actor or group of actors concerning the selection of goals and the means of achieving
them within a specified situation where these decisions should, in principle, be within the power of
these actors to achieve” [5]. Romanian legislation defines public policies as all activities developed
by the central specialized public administration in order to solve the identified problems of public
policies and to ensure the necessary developments in a certain area [6]. The generic meaning of the
“public policy” was used in the study, which can be understood as “policies as labels of field activity”,
“policies as specific proposals”, “policies as products”, “policies as theories and models”, “policies as
processes”, and so on [7].
2. Goals and novelty
In the context of environment-health public policies, the main goal of the study is to develop
public policy options regarding the supply of safe drinking water in PDP rural areas in Romania.
The main instrument to achieve it is an ex-ante analysis of three options: (a) using a conventional
technology, based on chlorine; (b) using a green technology; and (c) applying “do nothing” alternative.
The design of the study brings to the forefront a bi-dimensional analysis (economic and technical)
of three options intended to outline solutions regarding the supply of drinking water to the citizens,
which were not integrated, until now, in the context of a public policy scientific debate. This paper
addresses a gap in the literature, as there is a paucity of studies on drinking water policy alternatives
in Romania, despite the paramount importance of the subject. Although abundant research is
dedicated to various aspects of drinking water treatment [8–10], including a similar dual perspective
(economic–technical and/or conventional–green), the joining of a conventional and an environmentally
friendly technology in the framework of a public policy analysis dedicated especially to PDP rural
areas in Romania gives originality to the present paper. In general, three types of impact—economic,
social and environmental—are analyzed in order to have a sustainable public policy, and here the
first one was taken under scrutiny. The other two are not the object of the present investigation due
to the very high complexity and length that an integrated approach would require. The economic
performance of the drinking water treatment technologies were evaluated through several quantitative
and qualitative economic methods (the evaluation matrix, the break-even point and the weighted
cost-effectiveness method), along with the consideration of the “Do nothing” option. Motivation for
this approach resides in the fact that each policy choice must be supported by an economic assessment
which aims to evaluate the effects that the implementation of the presented solutions could have.
Extensive impact analyses are used to evaluate likely costs, social consequences, and possible effects
on the environment that a particular solution would generate. Just as no one judges the performance
of a surgeon based on his knowledge, but on the outcome of the surgery [11], the success of a public
policy is reflected in the viability of the solutions it proposes and in its results.
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3. Methods
An ex-ante analysis in six steps of the drinking water public policy, based on Patton and Sawicki
“Quick basic policy analysis” model [12], was performed. A conceptual lens clarifies the terminology
used, justifies the character of public policy of proposed measures, selects the evaluation criteria based
on the current scientific trends and indicates the appropriate quantitative and qualitative methods to
be used. The theoretical framework was drawn from extensive literature on the topic-relevant scientific
papers and legal documents.
Three policy options (chlorine based technology, oxidation process plus bio-filter technology and
“Do nothing” option) were assessed using qualitative and quantitative methods: evaluation matrix,
weighted cost-effectiveness, and break-even point. The criteria necessary for the evaluation of all
policy options were selected after a focus group session with twelve participants, two from each of the
groups considered important for the study: public authorities, water companies, water potabilization
technologies providers, non-governmental organizations (NGOs), academia, and consumers. They
received a list with eight criteria: environment protection, social equity, technical performance,
economic efficiency, political feasibility, the fact that the technology was already implemented in
other communities, presentation by producers/sellers, contribution to tourism development, plus
an open-ended option to be filled in with other opinions; these were selected according to scientific
literature and previous discussions with stakeholders. The participants to the focus group were asked
to express their opinion about which criteria are the most relevant and should be used when they
evaluate and choose among various options regarding the access to drinking water (by ranking the
criteria on places from 1 to 8, 1 for the most important and 8 for the least important). The average scores
were: technical efficiency: 1.58, economic efficiency: 2.67, social equity 3.58, environment protection
3.92, political feasibility: 4.83, contribution to tourism development: 5.92, already implemented in
other communities: 6.25, and presentation by producers/sellers: 7.25. The following five criteria
were retained: environment protection, social equity, technical performance, economic efficiency
and political feasibility. Next, the most relevant stakeholders in the evaluation process of a public
policy choice were selected: public authorities, water companies, providers of water potabilization
technologies, and NGOs. Three representatives from each group (summing, thus, twelve people)
were requested to evaluate each criterion on a scale from 1 to 10 (where 1 represented the weakest
grade/evaluation and 10 the best one). Their evaluations were based on subjective and professional
criteria. People were contacted by email and phone to request their participation and to offer them
information about the purpose of the study, their tasks, and instructions about how to perform the
evaluation. An information sheet with technical and economic performance of chlorine and oxidation
plus bio-filter technologies (named O3BioFilter, which is not a real commercial name of any product),
was generated, based on the data provided by SC ICPE Bistrita SA (and contained the figures presented
in Tables 1–3). This was given to the subjects and they were requested to use it in the evaluation
process. The participation to the study was voluntary, the acceptance rate was 60%, and anonymity of
the answers was granted to ensure higher objectivity.
4. Theoretical framework
The setting of the research goal (to develop public policy options regarding the supply of safe
drinking water in Romanian PDP rural areas) revealed the need to identity in the scientific literature
the most reliable definitions, concepts and models to attain it, which are exposed hereinafter and
constitute the pillars of the research design. Thus, a number of authors [12–15] identify in the course
of drafting of a public policy several basic steps, but, it has to be mentioned at the outset, that there
is no standard model of policy-making process. The structure of the present analysis was designed
after Patton and Sawicki “Quick basic policy analysis” model [12], (Figure 1), which defines the public
policy analysis as a six-steps process: definition of the problem, determination of evaluation criteria,
identification of alternative policies, evaluation of alternatives, and their comparison and evaluation
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(the steps that were not mandatory were represented in dotted line; the other steps must be followed
in
the2016,
established
order to perform an accurate analysis).
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1. Define the problem
6. Implement the
preferred policy

2. Determine the
evaluation criteria

5. Select the preferred
policy

3. Identify alternative
policies
4. Evaluate the policies

Figure 1.
1. Public
policy analysis
analysis in
in six
six steps
steps [12].
[12].
Figure
Public policy

The research results are based on technical, environmental, economic, social, and political
The research results are based on technical, environmental, economic, social, and political
performance evaluations and they have the function to help policy-makers in assessing the impact of
performance evaluations and they have the function to help policy-makers in assessing the impact of
future initiative or the effectiveness of past measures (in the field of providing access to drinking
future initiative or the effectiveness of past measures (in the field of providing access to drinking water
water in PDP rural areas). The point of view stating that the evaluation is a process by which a
in PDP rural areas). The point of view stating that the evaluation is a process by which a program
program performance is measured and by which solutions to the existing problems are identified
performance is measured and by which solutions to the existing problems are identified [16] was
[16] was adopted here. Economic evaluation of the policy is a mandatory step in the formulation of
adopted here. Economic evaluation of the policy is a mandatory step in the formulation of public
public policies and it was incorporated in author’s demarche for reaching the research objective. In
policies and it was incorporated in author’s demarche for reaching the research objective. In the
the analysis of proposed public policy options, economic rationality and the rational choice theory
analysis of proposed public policy options, economic rationality and the rational choice theory were
were put at the foundation of the approach, leading to the use of the evaluation matrix, the
put at the foundation of the approach, leading to the use of the evaluation matrix, the break-even point
break-even point and the cost-effectiveness analysis. Practically, the basic element of rational models
and the cost-effectiveness analysis. Practically, the basic element of rational models of public policy
of public policy analysis is the application of economic analysis to their elaboration. The rational
analysis is the application of economic analysis to their elaboration. The rational model is generally
model is generally regarded as effective, due to its systematic character and well-defined purpose,
regarded as effective, due to its systematic character and well-defined purpose, and it has also proved
and it has also proved to be adequate for the present analysis. Geoffrey Hodgson [17] believes that in
to be adequate for the present analysis. Geoffrey Hodgson [17] believes that in the process of public
the process of public policy making rationality is the “standard of wisdom”. The economic
policy making rationality is the “standard of wisdom”. The economic evaluation of policy alternatives
evaluation of policy alternatives on water treatment in PDP rural areas is essential because,
on water treatment in PDP rural areas is essential because, depending on the outcome and identified
depending on the outcome and identified costs, a decision for a specific alternative is made and,
costs, a decision for a specific alternative is made and, consequently, it will be transformed in a public
consequently, it will be transformed in a public policy proposal. Thomas Dye [18] stresses the
policy proposal. Thomas Dye [18] stresses the importance of rational models and he emphasizes the
importance of rational models and he emphasizes the systematic comparison of alternatives
systematic comparison of alternatives followed by the choice of the one that leads to attain the targeted
followed by the choice of the one that leads to attain the targeted objective with less cost. In general,
objective with less cost. In general, rational models of policy-making are perceived as “inhibitors” of
rational models of policy-making are perceived as “inhibitors” of political subjectivity (of decision
political subjectivity (of decision makers’ propensity to choose policy goals based on their political
makers’ propensity to choose policy goals based on their political interests and values), because the
interests and values), because the public policy becomes rational by following the decision-making
public policy becomes rational by following the decision-making procedures set by these models [19].
procedures set by these models [19].
5. Results and Discussion
5. Results and Discussion
5.1. Defining
and Analyzing
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the Public
Public Policy
Policy Issues
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Defining the problem. The problem is the existence of people with limited or with no access to
drinking water in PDP rural areas of the NW Development Region of Romania. Providing access to
drinking water in peripheral, disaster and polluted rural areas of the NW Development Region of
Romania was considered as an appropriate name of the public policy. In order to ensure a common
understanding of the above public policy problem, the following meanings are assigned and
provided:
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Defining the problem. The problem is the existence of people with limited or with no access to
drinking water in PDP rural areas of the NW Development Region of Romania. Providing access to
drinking water in peripheral, disaster and polluted rural areas of the NW Development Region of
Romania was considered as an appropriate name of the public policy. In order to ensure a common
understanding of the above public policy problem, the following meanings are assigned and provided:
a. Population. It includes the whole number of people or inhabitants in a region.
b. Peripheral areas. The meaning of the concept of peripheral areas should not be understood
only from a geographical, territorial, point of view, but also from an economic and social perspective.
This part of the countryside is at the economic and productivity periphery and, most often, at the
social deprived outskirts of the agricultural or forestry system [20]. Therefore, the peripheral areas will
include both the social and economic less favored areas and the remote areas. The remote areas are
those where the communities are isolated, located at a distances of 3 to 5 km from the nearest village
with the following facilities: primary school, sanitary point, and food and non-food shops [21].
c. Disaster areas. They comprise areas affected by natural or technological disasters (floods from
breakage of dams and heavy and lasting rains, river flooding, droughts, landslides, earthquakes, etc.)
which strike a community that is no longer able to organize itself, making necessary the intervention
of central/local public administration.
d. Polluted areas. These are places where contamination of water sources is above the legal limits.
Access to safe drinking water must be provided to all polluted rural areas, regardless of the exceeding
level of the legal limits. According to Sencovici [22], low contamination means an overpassing below
0.5%, moderate is between 0.5%–1%, high is between 1%–5%, very high is between 5%–10%, and
excessive is over 10% of the legal thresholds established for each of the identified pollutants. Even if
deteriorations manifest usually at local or regional level, most of the time, the expected consequences
are global, and environmental decline impacts upon human security and welfare [23].
The general objective of the proposed policy measure is to provide safe drinking water public
services in PDP rural areas. The NW Development Region of Romania could be considered as a pilot
project. The supply of drinking water public services includes catchment, treatment, and distribution.
The quality parameters of the water must meet the legal requirements. The supply to the final users
has to be continuous and at an acceptable pressure; but high turbidity [24], interruptions and lack of
pressure are currently encountered in rural areas. The coverage should be of 100% of the inhabitants in
targeted areas and the service must be provided in a sustainable manner: minimizing the negative
impact on environment and society, and maximizing the positive one. A fair price must be adopted,
both for suppliers and for beneficiaries. Water tariffs have become an important tool in achieving
economic efficiency, environmental sustainability, and social equity [25]. Political feasibility and
social fairness must be timely correct: one should always take advantage of political statements and
commitments related to health-environment public policies assumed through national governmental
programs or EU and international mandatory requirements; also, a public service must be provided at
the historically right moment—when the population needs it. Therefore, the implementation of the
proposed policy measure has to be achieved in the shortest time possible and within the timeframe
established (“no longer than dd.mm.20yy”).
Argumentation of perceiving the limitation/lack of access to drinking water in PDP rural areas of
the NW Development Region as a matter of public policy. Starting from Dunn’s definition [26], who
sees public policy issues as values, needs or unachieved opportunities that, even if they are identified,
can be resolved only through public action, we will argue that the lack of drinking water is a problem
that can be solved only by public intervention. Thus, the access to drinking water was considered
as a matter of public policy, in light of the following indicators [27]: (i) extent; (ii) intensity and (iii)
duration of the problem.
(i) The extent of the problem.
The number of people affected relative to a geographical area indicates the extent of the problem
(17% of the rural localities [28]). The direct beneficiaries of our policy are all the inhabitants of the
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PDP rural areas of the NW Development Region, and the indirect beneficiaries are all people enjoying
a balanced environment and the positive consequences derived from the fact that a population is
healthier and it spends less money on alternative drinking water sources—at least all the population
of that region.
In the following, several demographic, environmental (geographic), and infrastructure data will
better define the problem, gaining insights about the public policy problem, justifying the choice for
PDP areas, and introducing the premises for drinking water clean technologies.
The North West Development Region of Romania has 34,159 km2 , accounting for 14.3% of the
total area of the country. From a physical-geographical point of view, 28% of it is made of mountain
groups, considered as less favored areas. The natural environment of the region has the shape of an
amphitheater that descends from East to West, bordered by the Eastern Carpathians in the North-East
and by the Apuseni Mountains in the South-West [29]. Soil and climatic conditions, geographic location
and the topography of the region favored the emergence and development of a great diversity and
valuable habitats, as many were declared as protected areas, of national or European and international
interest [30]. There are 88 protected areas of community importance (Natura 2000). Of these, 71 are
Sites of Community Importance (SCI), with a total area of 610811 ha, covering 17.88% of the region;
17 Special Protection Areas (SPA), laying on 391816 ha, covering 11.47% of the region. The Rodnei
Mountains Biosphere Reserve is a protected natural area of international importance, established a
long time ago, in 1932. Currently, the Biosphere Reservation covers 47,227 ha, of which 8200 ha are
fully protected areas, 11800 ha are buffer zones, and 24000 ha represent transition zones. There are
approximately 170 protected areas of national importance, of which: 3 scientific reserves; 2 national
parks (Rodnei Mountains National Park and Călimani National Park); 59 monuments of nature; 104
natural reserves; 2 natural parks (Apuseni Natural Park and Maramures Mountains Natural Park) [31].
Therefore, the richness of the natural heritage and the need to preserve it impose the choice of the
most sustainable alternatives for producing drinking water. Among all the choices available on the
market, the cleanest technologies were considered.
The rural area of the region covers 29286 km2 , representing 85.73% of the total area. Communes
are of varying sizes, with an average population of 3060 inhabitants [28]. In the NW Region, there are
still villages, hamlets and isolated non-electrified households, concentrated especially in the Apuseni
Mountains and the Northern mountain area. The network of public drinking water is insufficiently
developed to meet the needs of the rural population, although according to the 2011 census, 82.63%
of rural localities have a public distribution network for drinking water. For instance, groundwater
pollution in Maramures County, due to non-ferrous residuum infiltrations, seriously jeopardizes health,
even in the areas with conventional networks, because some treatment facilities are inadequate or
old. In the rural Transylvania Plateau, water resources are reduced and undrinkable because of gas
domes and salt deposits. In rural areas, waters are often polluted with nitrates, microorganisms, and
pesticides due to the poor management of waste, outdoor latrines, inadequate designed septic tanks,
and agricultural activities and, therefore, consumption of contaminated water can cause serious health
problems [32]. Moreover, most urban treatment plants were made over 25 years ago; they are now in an
advanced degree of wear and tear, while having an insufficient treatment capacity for the wastewater.
Consequently, these areas need urgent works for a centralized water supply.
Basically, the problem of ensuring drinking water is becoming imperative, particularly in
peripheral mountain areas. We are dealing with a region characterized by a degree of rurality higher
than the national average, with a population widely dispersed, by a development model and by
geographic characteristics that contribute to the isolation of many communities. In fact, accessibility
constitutes one of the major weaknesses of the region [28].
(ii) The intensity of the problem.
The number of people who are concerned about solving the problem shows its intensity. Drinking
water in PDP rural areas is a matter of social, economic, and environmental public policy, and
can be addressed only through public action [26]. It requires the intervention of the central public

Water 2016, 8, 80

7 of 19

administration: Romanian Ministry of Environment, Water and Forests, Romanian Ministry of Health,
Romanian Ministry of Regional Development and Public Administration. An important role rests
with the Regional Planning Committee (RPC), made up of decision-making representatives of county
councils, of prefectures and of the decentralized services of the central public institutions. The civil
society representatives, such as NGOs in the field of environment, health and human rights, are
important actors in lobbying for, drafting and implementing political measures concerned with the
access to drinking water. Even if access to safe water sources and wastewater treatment considerably
improved since Romania’s accession to EU (in 2007), especially in urban areas, these are still stringent
problems in PDP rural areas, requiring a fast and sustainable solution.
(iii) The duration of the problem.
This expresses the extension in time and the way it has evolved over the years. The lack of access
to drinking water has two roots: (a) water scarcity, lack of water sources, due to climate changes,
intensive use for economic activities and natural water distribution; and (b) contamination of existing
water sources by industrial (especially mining) and agricultural activities. Scientific evidence of the
problematic access to safe water sources goes back in the second half of the twenty century (mainly
caused by the intensive industrialization and by the large use of chemicals in agriculture during the
communist period).
The access to drinking water can be also discussed in terms of deficit and excess [33]. Excess
perspective: at regional level, 28% of the territory is covered by mountains and shelters. Deficit
perspective: too much poverty in the mountain areas requests for central and collective initiatives,
instead of individual solutions; too few European funds are dedicated to remote, polluted and disaster
areas, in an already low absorption national level (Romania absorbed only 34% in 2013) [34].
5.2. Determination of the Evaluation Criteria for the Public Policy
Equity, efficiency, and political feasibility are the three criteria helping in comparing, measuring,
and selecting among options, guiding most often the making of policy decisions. They have been
considered as “obligatory criteria of political judgment” [35,36]. In the present study, it was decided
to include “environmental protection” as well, among the other commonly used criteria. The choice
resides on mandatory requirements of Directive 98/83/CE on the quality of water intended for human
consumption [37] which introduced the obligation to control the presence of trihalomethanes (THMs)
in water supply systems. It is a step towards recognizing the importance of environmental and
human health protection in the context of promoting the sustainable development of the twenty first
century society. This vision is in line with the four fundamental strategies for combating water quality
problems, which can form the basis of policy solutions: (a) prevention of pollution; (b) treatment of
polluted water; (c) safe use of waste water; (d) restoration and protection of ecosystems [38,39].
In general, evaluation criteria are used to weight policy alternatives or to judge the merits
of existing or proposed policies [40]. The scientific literature offers a plurality of criteria for
evaluating public policy proposals. Michael Kraft and Scott Furlong [40] also consider liberty/freedom,
effectiveness, social acceptability, administrative, and technical feasibility. Stigmatization, trade-offs,
substitutability or target efficiency are other discussed criteria [41].
The equity, efficiency, political feasibility, and environmental protection were used to assess
the worth of the present public policy measure aimed at addressing social problems that warrant
public action.
Equity is often viewed as synonymous with social justice. The springs of the under analysis
proposal regarding the access to water have a strong social equity nature. Equity means that similarly
situated people should be treated equally [42]. People from urban and rural areas should be treated
equally in terms of the access to drinking water. How fairly is this service distributed? How much of
this need is covered? Statistical data say that most people from isolated, contaminated or disaster areas
are in need of this service. The needs of individuals and groups are always multi-dimensional and
different and equity is not necessarily seen as a way through which equal amounts of a good or service
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should be provided to that individual or group, but rather that a fair amount should be provided [42].
The value systems and the understanding of the same need and of the consequent equity differ over
time and places, leading to different priorities. Thus, a century ago, in the same geographical area,
the problem of the access to safe water was a shallow one, while food security, territorial security,
and social fairness through the abolition of the feudalistic economic and social patterns were the
core action lines. Nowadays, concern for human rights, environment protection, and for securing
the chances to a sustainable future places the water issue on the forefront of political discourses.
Water is now perceived as the most important resource, becoming a fearful conflict source [43] and a
transversal topic for all policy sectors, from environment to military security. Provision of drinking
water in remote, disaster and polluted areas is a mean to alleviate poverty, to protect human health
and environment, to stop rural exodus and to build resilience to climate changes. It is acknowledged
that one the most important effects of climate change regards water: beside the risk of more uneven
precipitation patterns throughout the continent, an increase of dry periods is predicted [44].
Efficiency. On a public policy level, efficiency means maximizing the difference between total
benefits and total costs of a policy. Policies that achieve more of a desired goal at a less cost are more
efficient than those that achieve the same goal at a greater cost or less of a goal at the same cost [42,45].
Political feasibility refers to the extent to which officials accept and support a policy proposal [36].
Due to the changing and challenging economic and political context, it is always difficult to
determine the political feasibility in Romania. Taking into account this reality, the authors suggest the
implementation of the proposed policy program at an administrative micro-level for a community of
2000 people. According to Richard Caputo [36], pilot projects are more politically feasible than the
full-scale adoption for the entire Romanian PDP rural areas. He argues that experimental failures,
if they occur, are less risky politically, whereas unsuccessful programs for which positive outcomes
have been advertised previously to implementation could prove politically disastrous [36]. We can
affirm that there are premises of its feasibility stemming from legal obligations (Directive 98/83/EC,
Governmental Emergency Ordinance 195/2005), national strategies statements (Romania’s National
Strategy for Rural Development 2013–2020–2030) or Governance Program for 2013–2016. Therefore,
the policy recommendation on accessibility to drinking water is justified as lawful, plausibly argued,
equitable, and entailing efficient use of resources [36].
Environmental protection. The environment is a shared resource; therefore, we all take part in its
protection task and exercise the right to a healthy environment and, eventually, the right to life through
an ecologically balanced environment. The political thinking in terms of sustainable development is
governed by the principle of integration (article 11 of Treaty of Functioning the European Union [46]),
meaning that any policy proposal and decision must take into account environmental issues. Principle
of integration imposes to the competent public authorities the obligation to assess their actions in
accordance with the ecological requirements [47]. Due to the fact that eco-efficiency should be measured
and compared against objectives set by policies and strategies [48], a greener alternative was taking
into account in the present research.
5.3. Identifying Alternative Policies to Provide Access to Drinking Water in PDP Rural Areas of the NW
Development Region of Romania
The whole process of analysis of a public policy revolves around choices. In the process of
identifying the possible and feasible alternatives, information obtained from in-depths interviews with
mayors of communes and water experts, the analysis of the status-quo and of scientific literature were
used. The following options were identified and compared:
(a) A conventional one, based on chlorine, due to the “path dependency” syndrome;
(b) A green one, because of the obligation to respond to the stringent need of environment
protection in the NW Region;
(c) “Do nothing” (the present situation will continue unchanged);
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(a) Immanuel Wallerstein declares that “Change is eternal. Nothing ever changes” [49], guiding
us, therefore, to the question “How much progress has been made in the field of making drinking
water technology more environmentally friendly?” The treatment and distribution of safe drinking
water is one of the greatest achievements of the last century, which saved millions of lives, but it is
still missing in many parts of the world, as the World Health Organization estimates that almost one
billion people lack access to an improved supply [50]. Disinfection with chlorine is crucial to water
safety, and has uncontestable advantages, such as destroying pathogenic organisms and preventing
the proliferation of slime bacteria, molds, and algae in water supply reservoirs. Water treatment with
chlorine is the most common process in the NW Region, being used by the majority of the public water
treatment stations. In fact, the chlorination is currently the most extended system for disinfection
throughout the world [51]. In conventional plants, in order to reduce pollutants (ammonium, iron,
manganese, organic substances, etc.) in highly loaded waters, an additional treatment is needed, such
as ozonification, reverse osmosis, and ions exchange. In the present case, the conventional technology
means a chlorination based technology with an ozonification stage. For the chlorine based conventional
technology, ozonification requires a large capacity ozone generator, of 100–200 g/h, while for the
plants where bio-filters are used (such as O3BioFilter) these pollutants are reduced in bio-filters and
the ozone generator capacity is lower, of 50 g/h. Although chlorination remains the central pillar
of waterborne disease prevention, its weaknesses cannot be disregarded and it must be rationally
and open-minded addressed. The major disadvantage of disinfection with chlorine is the chemical
by-products of trihalomethanes category, which result from the reaction of chlorine with organic matter
from water, chloroform, and dichloromethane (considered to be carcinogens [52,53]).
(b) Raising awareness about the need for environmental conservation and preservation, along
with the existence of legal provisions, have brought as a result the establishment of strict requirements
for wastewater treatment plants as well as drinking water plants in the view to diminish the negative
impact on environment and human health. One major objective of Directive 98/83/EC is to protect
human health from the adverse effects of any contamination of water intended for human consumption
by ensuring that it is wholesome and clean (article 1, alignment 2). A way to achieve this desideratum
was by imposing the obligation to control the presence of trihalomethanes in water supply systems.
The secondary by-products from THMs category are one of the major disadvantages of disinfection
with chlorine. Therefore, a green technology was selected among the available ones, based on its
economic and technical efficiency and on its environmental impact: automatic modules for drinking
water using an advanced oxidation process and bio-filter (O3BioFilter). The main reason for choosing
a technology based on ozone and bio-filter is that it does not generate toxic by-products, which are
specific for chlorine water treatment [53]. Additionally, this technology was preferred over other green
technologies based on experts’ recommendations and due to the fact that a preference/acceptance
of public local authorities for it was identified: it was already selected and implemented in two
counties—Gorj and Dolj. The O3BioFilter technology consists of a pressurized aeration step, a
pre-oxidation step with oxidants resulted from electrochemical treatment, a bio-filtration, and a
disinfection step. Drinking modules use electrolysis in pulsating currents for pre-oxidation, so the
vast majority of pollutants dissolved in water may be oxidized and then detained in the stage of
bio-filtration. Monitoring and control of the bio-filtering process are made applying specialized
software that can predict future states of the process and develops adaptively correction algorithms.
Bio-filters have a vertical construction, working under pressure, increasing efficiency and reducing the
mounting area. One of the main advantages of this solution is that O3BioFilter supports contaminated
waters in higher concentrations than other similar products (both foreign and national) available
on Romanian market, that accept inlet ammonium concentration below 3 mg/L. Many of the water
sources in selected areas have higher concentrations of pollutants, making impossible the use of these
technologies. Additionally, the price of the other solutions is significantly higher. Other advantages of
the O3BioFilter compared to the conventional alternative are included in Tables 1–3.
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Table 1. Comparative general characteristics of chlorine and O3BioFilter drinking water stations.
Parameter

Chlorine Based Technology

O3BioFilter

It is adapted to field conditions of the remote,
polluted and disaster areas; it supports
contaminated waters with iron ions, hydrogen
sulfide, arsenic, manganese, ammonium, nitrites,
nitrates, humic acids, pesticides, herbicides,
petroleum products, residues of drugs,
and cosmetics.

No

Yes

It reduces disease incidence or epidemics caused
by the possible induction of specific diseases by
the consumption of improperly processed water,
with hardly quantifiable results and major effects
on people (especially children).

Yes

Yes

Less expensive costs than other methods,
included for hardly accessible water sources.

Yes

Yes

It reduces accidental pollution caused by
improper handling of chemicals used for
drinking water treatment. The risk is practically
zero because all the oxidants are generated “in
situ” for O3BioFilter.

No

Yes

It generates no odor.

No

Yes

The lifespan of the system.

> 10 years

>15 years

It is very safe, being fully automatic, there is no
need for special measures. It does not require a
human operator, providing a valuable advantage
in its implementation in the mentioned areas.

Yes

Yes

It has a higher adaptability to customer needs:
flow, charge, space, etc.

No

Yes

It does not present high levels of toxic secondary
by-products (see Table 2)

No

Yes

Table 2. Performances of chlorine and O3BioFilter drinking water stations for raw water with heavy
loads of pollutants, compared to legal limits [54].

Parameter
Ammonium
Nitrite
Nitrate
Oxidability
(CCOMn-potassium
permanganate method)
Iron
Manganese
Aluminum
Sulfates
Residual chlorine

Concentration
Obtained with a Station
Using Chlorine (mg/L)

Concentration
Obtained with
O3BioFilter (mg/L)

Maximum Allowed
Concentration (Laws
458/2002, 311/2004; mg/L)

0.2–1
0.5
10–50

0.2
0.1
10

0.5
0.5
50

3–5

3

5

0.2
0.05
0.1–0.2
250
0.33

0.1
0.03
0.1
150
0.2

0.2
0.05
0.2
250
ě0.1 ď0.5
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Table 3. Consumption of chemical reagents and electric power of chlorine and O3BioFilter
technologies [55,56].
Consumptions

Consumption of
chemical reagents

Consumption of
electric power **

Chlorine Technology
(Drink Water Flow: 20m3 /h)
Chlorine
Aluminum sulfate
Chlorine dioxide
Polyelectrolyte
Calcium hydroxide

0.8–1 mg/L
30–200 mg/L
2–3 mg/L
0.1–0.5 mg/L
5–20 mg/L

6.75 kW/h

O3BioFilter
(Drink Water Flow: 20 m3 /h)
Chlorine
Aluminum sulfate
Chlorine dioxide
Polyelectrolyte
Calcium hydroxide

0.3 mg/L *
No
No
No
No

4.5 kW/h

* Chlorination is compulsory in Romania (to ensure water safety along the pipes network), according to
Romanian standard on the design, execution and operation of water supply and sewerage systems of localities
(Indicative NP 133/2013); ** The energy used for water transportation from the capture point to the treatment
plant and for drinking water distribution in the network was not taken into account; due to the fact that ozone
generator capacity is much lower the case of O3BioFilter compared to the conventional technology (as the
necessary ozone quantity is lower), O3BioFilter consumes less energy.

(c) Among the policy alternatives [12,57], “do nothing” option is also counted, being preferred by
many risk averse decision-makers, who are often unable or unwilling to work for a specific goal or to
assume responsibilities, wanting to avoid failure, or by those who prefer to save money or to invest
in other directions. The “business as usual” and “do nothing” are perceived as overlapping terms.
However, according to Therivel [58], business as usual is seen as a continuation of the present status-quo,
of keeping going with the existing strategic action or lack thereof. The “do nothing” alternative assumes
no new strategic action and no continuation of any previous existing one. Nevertheless, when a new
strategic action is being proposed (and no other existed previously), the business as usual and do
nothing alternative are the same [58], as it is in the present study.
Policy options (a) and (b) are compared to a reference scenario, (c), and represent changes from
that scenario. In relation to the introduction of drinking water to PDP rural areas, “do nothing” option
means keeping the population without access to this resource, with long-term negative consequences,
especially social and environment related.
5.4. Evaluation of the Alternative Public Policies
It is argued that public policy alternatives assessment should not be very large, nor very
sophisticated, nor should it involve a large amount of information [59]. Usually, both types of
evaluation methods (quantitative and qualitative) are used. There is a very broad array of evaluation
tools and methods that can be used for a public policy proposal, such as analytical hierarchy process
(AHP), Delphi technique, evaluation matrix, etc. AHP assesses one idea on multiple criteria and
structures them according to their relative importance. It is mainly a group technique and it is similar
to Paired comparison analysis (the latter being used when priorities are not clear and the options are
completely different, which was not our case). Because AHP is more sophisticated than other methods,
and appropriate for solving very complex problems, it was not preferred here. Delphi technique is
a systematic forecasting method which depends on opinions of independent experts, being similar
with Consensus mapping; although they were both attractive from the outcome and use of expert
group point of view, they were rejected because they required a pre-training stage, not suitable for
our demarche due to financial and time costs. The evaluation matrix is destined to evaluate an idea
in accordance to several factors or criteria, enabling the user to quickly identify the strengths and
weaknesses of the options and select the best one.
(i) The evaluation matrix was preferred because it is suitable in the case of subjective criteria,
frequently present in health and environment public policies. Evaluation matrix will help decision
makers to evaluate, compare and, finally, select a solution to how to supply drinking water in PDP
rural areas. In this case, it evaluates a number of three options (conventional, O3BioFilter, and “do
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nothing”) against a number of five criteria (environment protection, equity, technical performance,
economic efficiency, and political feasibility).
Table 4 indicates the performance level of each criterion for each policy option, as it was evaluated
by every participant (1 = the weakest performance, . . . , 10 = the highest performance).
The final score for each policy option was calculated as an average of the average evaluation
given by the twelve participants to each criterion. The winner was O3BioFilter technology (8.8 points;
Table 4), but only by a small difference (10% higher), revealing a possible path-dependency on familiar
technologies, accompanied by a weak power of interest for innovation and environment protection
and, maybe, a lack of trust, information or misunderstanding of the cleaner technology. However,
all groups recognized the O3BioFilter option as the most environmentally friendly. In the case of
social equity, public bodies understood it from a broader perspective, that of choices between various
destinations of the funds (education, water, job creation etc.), indicating that access to safe water in
remote, polluted and disaster rural areas is not yet the top priority. A similar preference pattern is
revealed by the weighted cost-effectiveness method.
(ii) Weighted cost-effectiveness method was chosen instead of cost-benefit analysis because many
benefits of public policies are difficult to be measured in terms of money, being the case of health and
environment. Moreover, the idea of assigning a monetary value to nature or life itself is considered
meaningless and ethically wrong by some people, giving space to non-monetary evaluations. The
participants were requested to assign importance to each criterion, from 1 to 10 (1 = the lowest
importance, . . . , 10 = the highest importance; Table 5).
The weighted average scores of each policy option were calculated and the O3BioFilter technology
accumulated the highest one (79 points, 34% higher than the “Do nothing” option and 13% higher
than the chlorine technology; Table 6). Some of the most frequently used evaluation criteria in the
day-by-day practice are the price and the total economic costs, therefore, they were included in the
cost-effectiveness analysis. Obviously, when only price or the sum of the economic costs (excluding
environmental, social, and political costs under the form of their monetary value) are included in the
calculations, the “Do nothing” option is the winner. The second best option within this approach is
O3BioFilter, exceeding by 29% the chlorine technology, when the price is taken into account, and by
47%, when we refer to total costs (economic, fixed, and variable, see Table 7).
(iii) The break-even point method indicates the point at which total cost and total revenue are
equal or the point from where the activity becomes profitable, giving an indication about the economic
performance. The break-even point was selected because it is largely used in public administrations and
it allows a quick evaluation of options. The following formula was applied to determine the break-even
point: Q ˆ P = FC + (VC ˆ Q) => Q = FC / (P ´ VC), where Q = quantity sold, P = selling price (per
unit; unit = cubic meter = m3 ), FC = fix costs, VC = variable costs (per unit; unit = cubic meter).
The variable costs were obtained considering the scenario of a full working capacity.
For both stations, this means an annual drinking water flow of 175,200 m3 /year (20 m3 /h ˆ 24 h/day
ˆ 365 days/year). This capacity exceeds by 83% the community’s annual average need, calculated
based on official reports to 96,000 m3 /year (2000 inhabitants ˆ 48 m3 /pers./year [60]). The surplus
can be sold to other potential beneficiaries or the production capacity could be restrained, with a
consequent cost reduction. The break-even point methods indicate that the O3BioFilter is more efficient,
as it requires the selling of a quantity of drinking water (cubic meters) by 38% less than the chlorine
option, to become profitable (Table 7).
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Table 4. Performance level for each criterion and policy option assigned by the representatives of stakeholders.
Policy option

Conventional
(Chlorine)

Stakeholder

Environment Protection

Equity

Technical performance

Economic Efficiency

Political Feasibility

Local administration

8
7
6

7
7
8

10
10
10

7
8
6

5
5
4

Water companies

7
6
7

10
10
10

10
10
10

8
8
8

9
9
10

Water potabilization
technologies
providers

7
9
5

10
10
10

8
8
10

4
4
7

10
10
10

NGOs

4
4
6

10
10
10

8
9
8

3
3
3

10
10
10

(8 + 7 + 6 + . . . + 6)/12 = 6

(7 + 7 + 8 + . . . + 10)/12 = 9

(10 + 10 + 10 + . . . + 8)/12 = 9

(7 + 8 + 6 + . . . + 3)/12 = 6

(5 + 5 + 4 + . . . + 10)/12 = 9

Average score of conventional (Chlorine)
policy option for each criterion
General average score of conventional
(Chlorine) policy for all criteria

(6 + 9 + 9 + 6 + 9)/5 = 7.8

Local administration

8
7
7

7
7
8

9
10
8

8
9
10

4
5
5

Water companies

5
5
7

8
9
9

8
8
9

8
8
8

9
9
10

Water potabilization
technologies
providers

8
8
7

9
10
9

10
10
8

10
10
9

10
10
10

NGOs

10
10
10

10
10
10

10
10
10

10
10
10

10
10
10

(8 + 7 + 7 + . . . + 10)/12 = 8

(7 + 7 + 8 + . . . + 10)/12 = 9

(9 + 10 + 8 + . . . + 10)/12 = 9

(8 + 9 + 10 + . . . + 10)/12 = 9

(4 + 5 + 5 + . . . + 10)/12 = 9

O3BioFilter

Average score of O3BioFilter policy option
for each criterion
General average score of O3BioFilter policy
for all criteria

(8 + 9 + 9 + 9 + 9)/5 = 8.8
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Table 4. Cont.
Policy option

“Do nothing”

Stakeholder

Environment Protection

Equity

Technical performance

Economic Efficiency

Political Feasibility

Local administration

4
4
4

6
6
5

2
2
2

2
2
2

5
5
5

Water companies

4
3
4

2
2
3

1
1
1

1
1
1

2
3
2

Water potabilization
technologies
providers

4
3
3

1
3
2

1
1
1

1
1
1

2
2
3

NGOs

3
2
2

2
1
1

1
1
1

1
1
1

1
2
2

(4 + 4 + 4 + . . . + 2)/12 = 3

(6 + 6 + 5 + . . . + 1)/12 = 3

(2 + 2 + 2 + . . . + 1)/12 = 1

(2 + 2 + 2 + 2 . . . + 1)/12 = 1

(5 + 5 + 5 + . . . + 2)/12 = 3

Average score of “do nothing” policy option
for each criterion
General average score of “do nothing” policy
for all criteria

(3 + 3 + 1 + 1 + 3)/5 = 2.2

Table 5. Importance of criteria (as assigned by stakeholders).
Stakeholders/Criteria

Environment Protection

Equity

Technical Performance

Economic Efficiency

Political Feasibility

Local administration

7
6
7

6
8
6

10
10
10

10
10
10

10
10
10

Water companies

8
8
8

6
8
7

10
10
10

10
10
10

8
9
7

Water potabilization
technologies providers

10
10
9

8
7
8

10
10
10

10
10
10

7
6
7

NGOs

10
10
10

10
10
10

10
10
10

10
10
10

10
10
10

Average importance

(7 + 6 + 7 + . . . + 10)/12 = 8.6

(6 + 8 + 6 + . . . + 10)/12 = 7.8

(10 + 10 + 10 + . . . + 10)/12 = 10

(10 + 10 + 10 + . . . + 10)/12 = 10

(10 + 10 + 10 + . . . + 10)/12 = 8.8
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Table 6. Weighted average scores and cost-effectiveness of policy options.
Average Importance and
Average score

Environment
Protection

Equity

Technical
Performance

Economic
Efficiency

Political
Feasibility

Weighted Average Score

Cost-Effectiveness
Using the
Acquisition Price

Cost-effectiveness
Using Annual Costs

Average importance of
criterion (from Table 5)

8.6

7.8

10

10

8.8

-

-

-

Average score of conventional
(Chlorine) policy option for
each criterion (from Table 4)

6

9

9

6

9

(8.6 ˆ 6 + . . . + 8.8 ˆ 9)/5 = 70

112,000/70 = 1600

67,000/70 = 957

Average score of O3BioFilter
policy option for each
criterion (from Table 4)

8

9

9

9

9

(8.6 ˆ 8 + . . . + 8.8 ˆ 9)/5 = 79

90,000/79 = 1139

39,920/79 = 505

Average score of “do nothing”
policy option for each
criterion (from Table 4)

3

3

1

1

3

(8.6 ˆ 3 + . . . + 8.8 ˆ 3)/5 = 20

0

0

Table 7. Economic characteristics of chlorine and O3BioFilter technologies and their break-even point
Costs, Selling Price, and Break-even Point

Based on Chlorine (20 m3 /h)

O3BioFilter (20 m3 /h)

Fix costs:

47,800 Euro/year

31700 Euro/year

-Maintenance

15,000

9300

-Amortization (linear; 5 years)

22,400 (selling price: 112,000 Euro)

18000 (selling price: 90,000 Euro)

-Administrative taxes

400

400

-Service

1000

1000

-Personnel

9000 (3000 Euro/year ˆ 3 persons)

3000 (3000 Euro/year ˆ 3 pers.)

Variable costs (maximum capacity: continuous flow, high
charges of contaminants)

0.11 Euro/ m3

0.04 Euro/ m3

0.06 Euro/ m3
- Aluminum sulfate: 3000 Euro/year
- Sodium hypoclorite: 5000 Euro/year
- Sodium chloride for ionic exchange: 1000 Euro/year
- Flocculant for mud: 1000 Euro/year
- pH correction lime: 200 Euro/year

0.01 Euro/ m3

-Materials

- Sodium chloride: 100 Euro/year
- Nitrification bacteria: 120 Euro/year
- Sodium hypochlorite: 2000 Euro/year

-Energy

0.05 Euro/ m3

0.03 Euro/ m3

Selling price / m3 of drinking water

1.1 Euro/ m3

1.1 Euro/ m3

Break-even point

48283

m3 /

year

29906 m3 / year
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The evaluations performed in the study can be extended to include other quantitative and
qualitative methods, each bringing their advantages and disadvantages, which will be judged in the
context of the environmental and health public policy specificity. In addition, additional evaluation
criteria or a different calculation of the indicators used here can be adopted. Thus, the weighted
cost-effectiveness method may also include the monetary evaluations of the social and environmental
costs and benefits. The herein evaluations are not representative for all selected stakeholder categories
in the region, due to the small size and non-probabilistic nature of the sample (convenience sample).
Only two technological alternatives were analyzed, as consequence of lack of transparency regarding
the costs. In the context of a high diversity of the drinking water making technologies available on the
market, a future research will provide a more accurate image of the public policy options if more of
them will be included in the analysis.
5.5. Selection of the Preferred Public Policy Alternative
The authors want to clearly underline that the present study offers an evaluation of different
options of public policy on providing drinking water in peripheral, polluted or disaster rural areas,
not a direct indication of “the best choice”. It is a representation of a possible scenario in the evaluation
process of policy alternatives and it does not provide a ready-made solution valid in any case, because
each selection depends on multiple variables such as time, available resources, relative importance of
criteria (economic, social, environmental or political) and we have to be aware that there is no such
thing as an absolutely correct, rational, and complete analysis [12].
The whole process of policy definition and the ex-ante evaluation were encapsulated in
the sustainable development thinking—equal concern for economic efficiency, social fairness and
environmental protection. Although controversy still persists about the appropriateness of acting as a
framework for environmental public policies worldwide, sustainable development became the support
for high level decision making [61]. The authors engaged in this reasoning (accountable to nature,
society, and economy) because of the need to generate fundamental changes in the way economic
activities are designed and implemented, so that the welfare of contemporary society is not achieved
at the cost of destroying the chances of a better life for future generations.
6. Conclusions
The present study offers policy makers a perspective on how to assess the consequences of future
actions or the effectiveness of measures they have already adopted in the field of providing access
to drinking water in peripheral, disaster and polluted rural areas. The inertia of public authorities
in maintaining the status-quo or their path-dependency on the conventional technology to provide
drinking water must be counterbalanced by methods that lead to long-term viable options for the
benefit of society and environment. The technical and economic evaluation of the chlorine and of the
advanced oxidation process with bio-filter treatment solutions reveals higher performances of the latter,
raising awareness on the existence of technologies that are, at the same time, economically efficient,
technically performant, and environmentally friendly. From the perspective of a decision maker
dedicated to connecting Romania, including its very extended PDP rural areas, to the philosophy
of sustainable development, the alternative O3BioFilter should be chosen. The adoption of green
solutions can be backed up at political level by massive lobby from NGOs, pressure from citizens, and,
also, by public financial support coming from national or EU funds.
The ex-ante analysis performed in the present study can be transposed in PDP rural areas of other
countries too, provided that they have similar economic, social, political, and environmental needs.
Consequently, it becomes a decision tool in the adoption and implementation of sustainable water
public policies, and furthermore, it can generate one or more pieces of legislation, making the transition
from simple political statements to enforceable legal norms, from soft to hard law instruments.
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Abstract. The reasoning of this study is the idea that the a priori condition for greening the food
consumption is an informed product choice. The research aims at identifying if consumers can make
an informed product choice using organic food label. A probabilistic survey on the Romanian consumers of organic food from the North West Development Region was carried on. This reveals that
the label reading behaviour of tested consumers is largely adopted and strongly focused on health
and product quality – ingredients and expiration date were consulted by 55 and 69% of consumers,
respectively. There is a statistically significant difference according to education level in the strength
of beliefs concerning the truthfulness of the information on the organic food label (p < 0.05). Trust in
organic food certification must be enhanced, as almost half of the respondents (44.3%) believe that
not all the information on organic food labels is true and another high share (38.6%) does not know
what to believe. One third (32.6%) of consumers uses the right criterion to identify organic food.
Keywords: label, law, organic food, consumer behaviour.

AIMS AND BACKGROUND
Products are often seen as the cause of resource depletion, energy consumption
and emissions during their production, and to all these challenges organic farming
is an effective solution to provide a sustainable agriculture1, being able to offer
long-life circle products. The multi-dimensional environmental profile of products
offers interesting opportunities to environmental policy makers2. Environmental
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policy instruments based on product, so-called ‘product policy instruments’ are
techniques focusing on the use of goods as a means of preserving the environment.
They enhance the making and consumption of ‘green products’, through market
mechanisms that are designed to ‘activate’ an informed consumer3. The organic
label is one of ‘new’ environmental policy instruments emphasising the role of
information about environmental impacts associated with the production, distribution, consumption and/or disposal of a commodity4. One of the most important
decision makers in environmental policy product is the consumer, without whose
interest in protecting the environment, all these techniques would collapse and
become sterile.
As a result of the above, the present study places the consumer at the core of
guaranteeing the right to information in the organic food sector. The objective of this
research was to investigate consumers capacity to make an informed product
choice using organic food labels. To this purpose, the authors evaluated consumers trust in and knowledge about these labels. Insights on (general) food label
reading behaviour can help to better understand the organic food label behaviour,
consequently, the study approaches this aspect as well. Additionally, organic food
label behaviour can impact on the need for availability of basic products in organic
form, an issue the paper tries to cast light on.
EXPERIMENTAL
The research is based on survey with the following characteristics: sample size – 420
persons, geographical coverage – the North-west Development Region of Romania,
sampling method – probabilistic, stratified (by county, gender and age), interview
type – face-to-face. The demographic variables taken into account included gender (male and female), age (18–25, 26–35, 36–45, 46–60 and > 60 years old) and
education (below college and college/ postgraduate studies). Data analysis was
carried out in Excel and SPSS version 21. The Mann-Whitney U test was used to
compare differences regarding an ordinal variable between two groups; Kruskal
Wallis test was applied for more than two groups. The relationship between two
ordinal variables was investigated using the Spearman rank order correlation. The
level of statistical significance was set at p < 0.05.
RESULTS AND DISCUSSION
Food label reading behaviour as a premise for understanding organic food consumers. Labelling is one of the instruments helping consumers to make a well-founded
choice, being, undoubtedly, one of the most important techniques of environmental product policy. Food label reading behaviour is scarcely investigated within
the Romanian market. One of the basic information related to it is the type of
information searched for on the label, indicating the interest for one or another.
1112

Therefore, consumers were asked: ‘What information do you usually read on the
food label?’ The most frequently consulted pieces of information on food labels
were ingredients and expiration date (55 and 69% of consumers, respectively),
proving a high interest for the quality of food (Fig. 1). This is a strong premise for
creating and consolidating the concern for organic sector, as a carrier of health
benefits. Equally, the focus on additives indicates the preoccupation for a healthy
diet (Fig. 1). One piece of evidence of the ecological consciousness is the presence
on the unaided awareness list of the GMOs (Fig. 1). This concern is justified in this
case, as in Romania, between 2007 (the year of the accession to EU) and 2014, the
areas cultivated with genetically modified maize MON810 (the only genetically
modified variety allowed in the EU) increased by 132%: (from 332.5 to 770.7 ha)5.
Overall, 99.52% of consumers read at least one piece of food label information.

Fig. 1. Proportion (%) of consumers reading a specific type of information on food label

Fig. 2. Proportion (%) of consumers having a specific degree of agreement with the necessity to
amend the law to impose the presence on the market of all basic products in organic form

Empirical evidence from the Romanian organic food market shows the lack
of the basic products (fresh fruits and vegetables, milk, bread and especially meat)
in most supermarkets or specialised shops. In order to evaluate consumers interest
in organic products for all basic food, they were asked to indicate their agreement
or disagreement with the statement: ‘The law should be amended to impose the
presence on the market of all basic products in organic form too’. The question
was not intended to create the background to support a legal initiative, due to
practical constraints (economic – low income and a supply that can not provide
1113

high quantities at present; social – awareness on organic food benefits is not high
enough; environmental – certified areas complying with environmental requisites
are less than the necessary, due to social and economic reasons), but to characterise
consumers attitude towards healthy and environmentally friendly product choice.
Most consumers (73%) claimed they considered it was necessary to amend the
law in order to ensure the existence on the market of all basic products as organic
choice (Fig. 2). This result is an indicator of consumers need to make a free choice
between organic and non-organic food (which is lacking at the present) and also
of the potential demand level of organic basic food.
The reference in the question regarding the law was made with the purpose to
obtain a more accurate image of the need for all basic food in organic form, starting
from this premise: the mentioning of the law intervention (in securing the existence
on the market of basic products in organic form) will make the subjects to better
weight their answer options compared to the situation when they would simply
be asked if they wanted basic products in organic form on the market (conclusion
based on the results of a pilot study of 50 persons).
The authors tested if there was a difference in the strength of belief that the law
should be amended, according to each demographic variable taken into account:
gender, age, and education. Thus, the strength of the belief that it is necessary to
change the law in order to ensure the existence of organic food on the market for
all basic foods differs according to the age, χ2(2) = 12.245, p = 0.016 (Table 1)
with mean ranks of beliefs that the law should be amended by age categories of
beliefs indicated in Table 2. Consumers between 36–45 years of age represented the
group with the strongest beliefs that the law should be amended in order to impose
the presence on the market of all basic products in organic form, while consumers
between 18–25 years of age declared the strongest disagreement with this idea.
Table 1. Kruskal Wallis test results for differences in agreement level to change the law according
to age groups: chi-squared statistics, degrees of freedom, statistical significance of the test

Test statisticsa,b
Chi-square
df
Asymp. sig.
a

Kruskal Wallis test; b grouping variable: age.
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LawEcoOption
12.245
4.000
0.016

Table 2. Mean ranks for Kruskal Wallis test results for differences in agreement level to change the
law according to age groups

LawEcoOption

Ranks
N
182
90
57
58
33
420

age
18–25
26–35
36–45
46–60
> 60
Total

mean rank
191.73
211.76
248.17
220.72
227.61

People with lower education have stronger agreement levels than people with
higher education with respect to the fact that the law should be amended in order
to insure the existence of organic food on the market for all basic foods (Table 3).
Table 3. Mann Whitney U test results for difference in agreement level to change the law according
to education level

Test statisticsa
Mann-Whitney U
Wilcoxon W
Z
Asymp. sig. (2-tailed)
a

LawEcoOption
16923.000
55704.000
–2.533
0.011

Grouping variable: education.

A correct purchasing decision is preceded by the accurate identification of
organic food. The criteria consumers use to recognise organic food is an indicator
of their awareness level of the organic logo existence, design, and meaning. This
study highlighted two groups of consumers: those who mentioned the correct
criterion (they looked for the organic logo or read the label) and those who mentioned the wrong criteria (colour, smell, taste, size, seller advice, etc.). With one
third of subjects knowing how to identify organic food (Fig. 3), the situation can
be considered satisfactory, as the knowledge of the EU organic logo is 79% at EU
level6, where most of the population belongs to states with older EU membership
and vaster free market experience.

Fig. 3. Proportion (%) of consumers using the right/wrong criteria for the identification of organic food
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Fig. 4. Proportion (%) of consumers having a specific degree of trust in the truthfulness of the information on the organic food label

There is no statistically significant difference (p > 0.05) in the knowledge of
the criteria for the identification of organic food according to any demographic
variables (gender, age, and education).
Interweaving information law with consumers capacity to identify organic food
label and with their trust in it. Informed product choice is a prerequisite for the
greening of consumption7. As Weil et al.8 have shown in the context of information
policies, whether and how information is used depends on its incorporation into the
complex chains of comprehension, action, and response. For information to affect
user’s decisions, it must be provided in a useful format, a timely manner, and in
a location where users can find it8; furthermore, access to information represents
one of the most powerful mechanisms for environmental protection9. All these
prerequisites have to do with the existence of a coherent and clear legal framework.
At the foundation of the European environmental policies, there is the European
Action Programmes (EAP), viewed as soft law instruments. Despite their fragile
character, it is believed that such normative manifestations may have an important
role in facilitating the states attitude towards accepting change, fostering science
progress, promoting cooperation, and sustaining the further development of legal
binding tools10. The EAP had a key role in opening the prospects for green economic
measures. The fourth EAP, 1987–1992, highlighted the importance of developing
a policy to support clean products. Subsequently, the Council Resolution of May
7, 1990 pleaded for the elaboration of a regulatory act regarding the Community
eco-label11. Consequently, with its commitment to alternative instruments, the
fifth EAP (1993–2000) conferred great importance to the ecological label, which
was configured as a crucial element for consumers to unchain the mechanisms
and market forces12. In order to turn the Union into an efficient resource-element,
green and competitive low-carbon economy, the seventh EAP aims to ‘establish a
more coherent policy framework for sustainable production and consumption’13. A
decisive step to be taken in this direction is to review product legislation in order
to improve environmental performance.
The first piece of Union legislation on organic production was adopted in
1991. Then, the EU passed the organic EU Regulation 2092/91 and set standards
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with major implications for international trade. They covered not only production
standards, but also those regarding labelling and inspection14. In 2004, the Commission adopted its first European Action Plan for Organic Food and Farming, to
promote and strengthen the organic sector. On January 1, 2009, the completely
revised Regulation on Organic Production EU Regulation (EC) 834/2007 (Ref. 15)
and its implementation rules came into force. Some of the major changes referred
to the fact that the EU logo became mandatory for pre-packaged products produced
in the EU from mid-2010 onwards. This is an important achievement, since for
consumers the presence of the EU organic logo on food labels is the main means of
identifying organic products. The organic logo on food labels is intended to convey
information to consumers about the phases that had been followed to protect the
environment. If consumers value these steps, they may be willing to pay a price
premium for the product to which the eco-label has been attached, thereby creating
a ‘market’ for environmental protection16. Other changes include the introduction
of the indication of origin and the labelling of organic ingredients for products that
are mainly non-organic. In 2014, the Commission adopted a proposal for a new
Regulation of the European Parliament and of the Council on organic production
and labelling of organic products, repealing Regulation (EC) No 834/2007. The
proposal aimed at removing obstacles that hindered the sustainable development
of organic production in the Union and improving consumer confidence in organic
products. The 2014 Action Plan for the future of Organic Production in the European
Union stresses out that the risk of losing consumers confidence is one of the major
challenges of the organic sector. One of the most important features which separate
organic agriculture from conventional agriculture is that organic agriculture is under
control in every stage of production17. In fact, labelling schemes depend entirely
on public trust18. This is why fraudulent behaviours and intentional violations
are one of the main factors that can affect consumer confidence. In March, 2015,
the National (Romanian) Authority for Consumer Protection made an extensive
campaign of controls on how the legal provisions of the marketing and labelling
of organic food are fulfilled. Around 308 economic operators were verified, out
of which for 150 (49%) there were found infringements of the legal provisions
in force19. The assumption behind eco-labels is that environmentally responsible
consumers can make informed purchasing choices based on product-related environmental information7. For this reason, it is important what the consumer should
consider about the accuracy of the organic label information. In fact, one of the
biggest hindrances that limit the development of the organic sector in Romania,
being it food or non-food, is the reduced consumption of these products, which
derives largely from consumers lack of information about their health benefits.
For this study, consumers were asked to show their agreement with the statement:
‘The information on the organic food label is true’. We found that almost half of
the interviewed consumers (44.3%) believed that not all the information on organic
1117

food labels was true and another high share (38.6%) did not know what to believe
(Fig. 4), indicating a lack of trust in organic food certification.
There is a statistically significant difference (p < 0.05, Table 4) in the strengths
of belief that is necessary to change the law in order to ensure the existence of
organic food on the market for all basic foods, according to the agreement level to
the fact that all the information on the organic food label is true, χ2(2) = 9.955, p
= 0.041 (Table 4), with mean ranks of beliefs that law should be amended by categories of beliefs about the truthfulness of organic food label indicated in Table 5.
Table 4. Kruskal Wallis test results for differences in agreement to change the law according to
trust level in organic food label information: chi-squared statistics, degrees of freedom, statistical
significance of the test

Test statisticsa,b
Chi-square
df
Asymp. sig.
a

Kruskal Wallis test; b Grouping variable: InfoLabelTrue

LawEcoOption
9.955
4.000
0.041

Table 5. Mean ranks for Kruskal Wallis Test results for differences in agreement to change the law
according to trust level in organic food label information

LawEcoOption

Ranks
InfoLabelTrue
strongly disagree
mostly disagree
undecided
mostly agree
strongly agree
Total

N
58
128
162
56
16
420

Mean rank
228.76
224.51
192.10
201.16
251.25

Consumers showing the strongest disagreement regarding the necessity to
modify the law in order to ensure the existence of organic food in the market
for all basic foods are those with no opinion concerning the truthfulness of the
information on the label. The lack of knowledge about the organic label could be
a driving factor for the lack of interest in securing the existence of basic food in
organic form. Therefore, steps are needed to be taken to allow consumers to access
information that helps them to make purchasing decisions that reflect their values
and to use the marketplace as an instrument for shaping the world as consumers
as well as citizens20. Consumers having the strongest beliefs that the information
on the organic food label is true are the ones with the strongest beliefs that the
law should be amended in order to ensure the existence of organic food on the
market for all basic foods. The trust in the label (certification process) is therefore
a stimulating factor for (potentially) higher consumption of organic food.
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The authors also tested if there was a difference in the strength of beliefs
that the information on the organic food label was true according to demographic
variables. There is only one statistically significant difference (p < 0.05): people
with higher education trust more the information on the organic food label than
people with lower education.
Taking into account the results for all variables (recognition of organic label,
trust in organic label, type of information read on the food label and need for
basic products in organic form), it can be concluded that consumers capacity to
make an informed product choice using organic food labels is medium to high, at
an average level of 55.52% of its ideal potential (32.6% use the right criteria to
identify organic label + 17.1% trust the organic label + 99.5% read at least some
information on the label + 72.9% agree with the idea of ensuring on the market
basic food products in organic form)/4 = 55.52%).
From a practical perspective, in addition to stricter controls and national information campaigns, increased competition among labels (national, EU) will require
tighter criteria and might, therefore, help to alleviate many of the problems generated by labelling schemes and increase the overall credibility of the labels21. Labels
become substitutes for our senses and our first-hand knowledge. They provide us
with ‘mediated transparency’22. Unfortunately, it is only a shallow transparency.
The truth is, consumers have little opportunity to gain insights into the numerous
circumstances in the production and distribution process of organic food and it is
imperative to reveal more about what lays behind different products23–25. Following the new framework on accreditation and market surveillance in the European
Union, according to Regulation (EC) No 765/2008, accreditation represents now
the key instrument to demonstrate technical competence of conformity assessment
bodies, such as control bodies in the organic sector.
CONCLUSIONS
Environmental protection issues interfere, directly or indirectly, with all society
activities, becoming an important part of the economic and social policy of every
state. By integrating small scale food production with environmental consideration, organic farming has been promoted, at the political level, as one of the most
trusted forms of manifestation of sustainability, as it harmoniously combines
economic, social and environmental aspects. Along the production-consumption
chain, consumers play their role including through organic food label behaviour,
which deep knowledge can be a key factor for the development of organic farming.
The label reading behaviour of consumers from North Western Development
Region of Romania can be characterised as largely adopted (99.52% usually read
at least one piece of information of the label), and strongly focused on health and
product quality (as the most frequently encountered pieces of information read
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on food label are ingredients and expiration/production date). A very large share
of consumers (73%) feel the need of having the opportunity to choose between
conventional and organic food for all basic foods, by means of law intervention,
a positive attitude from the point of view of organic food development potential.
Awareness on how to identify organic food is high, with more than one third of
consumers (32.6%) using the right criterion (logo, label) to identify organic food.
Trust in organic food certification is low, as only 17.1% of consumers believe that
the information on the organic food label is true. Trust in the truthfulness of the
information on the organic food label varies according to education (people with
higher education trust it more than those with lower education).
The findings of the study show that further measures must be implemented
to ensure consumers access to information that would empower them to make the
right purchasing decisions and to diminish their deception with the organic food
sector. While organic food labelling generally complies with law requirements, a
tighter control on the certification procedure is required to reinforce consumers
trust. The insights from this research can be converted into effective legal, political, and economic key tools for developing and implementing enforceable laws
and integrated policies, consistent with the principles of sustainable development.
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title: ‘Identification of the opportunities for promotion and development of organic agriculture in
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Abstract: The main purpose of this paper is to explore consumers’ perceptions of organic
food and examine whether organic food products are perceived in the North-West Region
of Romania as offering health and environmental benefits or as simply another sine qua
non condition to be integrated into the luxurious yuppie lifestyle. The inspiration for our
study came from witnessing the stereotypical image of organic food consumers as “stylish,
trendy, fancy consumers” in the last three to five years. Scientific evidence on the
perceptions of organic food is based on a probabilistic survey. The results indicate an
environmental consciousness of organic food consumers in North-Western Region of
Romania in terms of organic food: a high percentage of consumers believe that organic food
is healthier than conventional food (87%) and that it contributes to environmental protection
more than conventional food (75%). A statistically significant difference (p < 0.05) was
observed between people with higher education and those without higher education
concerning the following beliefs: belief that most people consume organic products because
they are in fashion, and belief that organic food contributes to environmental protection.
Keywords: organic food; consumer; perception; healthy; environmentally friendly;
fashion; fad
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1. Introduction
Exacerbated individualism, the financial crisis, and the conflict of cultural and religious
identities—astutely analyzed by Samuel Hungtington [1] as “the clash of civilizations”—are just
several factors that cause the overthrow of the scale of values, especially moral values, which are seen
as generating stability and human development. The search for landmark identity manifests itself in
different ways, some of which are quite unexpected. One manifestation refers to green consumerism, a
topical phenomenon in contemporary consumer culture [2] that is often seen as a social dilemma [3].
Dawes and Messick [4] define green consumerism—in terms of social dilemma—as a situation in
which consumers experience a conflict between their (short-term) individual interests and (long-term)
collective interests. As indicated by Schuitema and de Groot [5], if all consumers pursued their own
interests, the result would be unfavorable, and, if all consumers only worked toward collective
interests, they would benefit in the long term. The increasing consumer demand for quality products, food
safety [6], animal welfare or environmental concerns makes organic food an interesting option. The
need for agriculture to produce public goods—biodiversity, landscape, reduction of inputs—has been
around for some time [7]. EU agricultural policy has shouldered the responsibility for consumers’ new
expectations [8], establishing a solid basis for our rural patrimony preservation [9] to produce the
required agricultural products and ensuring a position in the world market at the same time [10]. Along
with the contribution of policies (agricultural, environmental, rural, etc.) and agribusiness, consumer
contributions must also be taken into consideration regarding the success of the organic industry. If
experts (in policy, marketing, etc.) understand what consumers think, feel, and do and why they act in
these ways, they can take better advantage of the potential of the organic field.
The studies on consumers’ perceptions of organic food demonstrate a rich variety of approaches,
focusing on different combinations of variables, including taste, price, healthiness, ethical issues,
superficial aspects (being fashionable, a fad), and availability, revealing different situations across
countries and cultures. Even in cases where similar attitudes between countries were depicted, cultural
differences led consumers to seek specific attributes when making purchasing decisions for organic
food products [11–13]; consequently, there is no valid general pattern for any country or context, and
each consumer group should be analyzed and judged according to its particularities. In the last three to
five years, Romanians have seen a stereotyped image of organic food consumers as “stylish, trendy,
fancy consumers”, and this image became the inspiration for the present study, which proposes to
compare two opposite perceptions of organic food: the superficial perception and actual perception (in
relation to the main claims and purposes of organic food).
Therefore, the central objective of this paper is to add a new perspective to the organic consumer
picture by examining whether organic food products are perceived in the North-West Region of
Romania as offering health and environmental benefits or are simply another sine qua non condition
that is part of a luxurious yuppie lifestyle.
Perception is the process by which physical sensations such as sights, sounds and smells are
selected, organized and interpreted into a meaningful whole. Interpretation is the meaning people
assign to sensory stimuli, and this interpretation can be different from one person to another, according
to internal and external factors [14]. Consumers may form opinions or beliefs about a product based on
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the result of their perceptions. Consumer perceptions are vital to marketers and often underlie the
success or failure of products in the marketplace [15].
Without starting a debate on the philosophical meaning of perception, knowledge or belief,
perception and belief will be considered similar [16–18] in this paper, and the term “perception” will
be used to denote a belief, opinion or representation in the consumer’s mind [19].
Most of the literature on organic food pertains to USA and Western European consumers, while
consumers in Eastern European countries have been investigated less [20]. Currently, organic products
are available in upscale Romanian supermarkets, reflecting the growing interest of the market in
organics. Romanian literature in this area mostly concentrates on the labeling scheme and certification
process in general [21–23] and there is relatively little research on the identification of consumers’
perceptions towards organic products [24–28]. The NW Region, which is examined in this study,
makes the second-largest contribution to the national GDP (11.3%; 2012 data) and has the third-largest
population (13%; 2014 data), the fourth-largest monthly income per person and yearly expenditure
level per household (2013 data), and the second-lowest relative at-risk-of-poverty rate (percentage of
poor people in the entire population; 2013 data) among the eight Romanian NUTS (Nomenclature of
Territorial Units for Statistics) regions. All of these features make the North-West Region an
opportunity provider for the organic sector.
Focusing on the two categories of variables chosen for this study, we observed that the variables
related to health and the environment are frequently present in the literature, while the second group is
rarely mentioned. Zanoli and Naspetti found that all Italian consumers in their sample associated
organic products with health [29]. Gherman concluded that price, health, authenticity and availability
were dominant in Romanian consumers’ minds [24]. Lockie et al. indicated that Australian consumers
believed that organic food was healthy and environmentally sound, but they were also strongly driven
by the convenience factor and held a range of contradictory beliefs and practices. The conflicting
results came from not having a simple good-bad choice, and the consumers were impressed with
competing claims from both conventional and organic food industries regarding environmental, health
and safety issues [30]. Lindeman and Väänänen extended the list of organic food consumption motives
to include political values and religion, aside from ecological welfare (which included subscales for
animal welfare and environmental protection) [31]. Lindeman and Stark observed that ideological food
choice motives (i.e., expression of one’s identity via food) were best predicted by vegetarianism,
magical beliefs about food and health, and personal efforts for ecological welfare and understanding the
self and the world [32]. Health concern is present in general food choice motives, not only in organic
food choices. Thus, the food choice questionnaire (FCQ), created by Steptoe, Pollard and Wardle
as a tool to measure the motives underlying people’s selection of food [33], revealed through a
four-country study (Belgium, Hungary, Romania and the Philippines) that sensory appeal, health,
convenience and price were among the five most important factors influencing food choices in
Belgium, Hungary and Romania, while for the Philippines, the most important factors were health,
price and mood, followed by appeal [34]. The same FCQ, which was used in six Balkan countries
(Bosnia-Herzegovina, Croatia, the Former Yugoslav Republic of Macedonia, Montenegro, Serbia and
Slovenia) with a sample of 3085 adult participants, indicated that sensory appeal, purchasing
convenience, and health and natural content as the three most important factors [35]. Padilla Bravo et al.
discovered that among German consumers, altruistic motives were the primary factor affecting their
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attitudes toward organic food and purchasing behavior (according to a study of 20,000 German-speaking
residents aged 14 to 80 years old) [36]. In 2010, Zander and Hamm concluded that in five European
countries (Austria, Germany, Italy, Switzerland and the UK, approximately 1192 interviews in total),
ethical attributes, consisting of animal welfare, regional production and fair prices for farmers, were
the most important factors for consumers’ purchasing decisions [37]. Fairness of the distribution of
benefits resulting from food purchases was also a factor of interest for 2000 US organic food
consumers [38].
Located in a different region on the scale of values (compared to health- and ethics-related
values), fashionable or trend-related characteristics are also important in relation to food choices.
In our hyper-connected society, food is fashionable and is a social phenomenon that triggers
consumers’ interest and becomes part of their lifestyles [39]. The media promotes enjoying food and
cooking in countless shows where food “becomes a trick to focus attention on the importance of
pleasure, power, astuteness, cleverness and beauty” [39]. Often, people believe that “who you are” to
some extent is connected to “what you buy” including organic food [40]. Some consumers perceive
organic food to be fashionable (women in the UK) [41], and organic products can be especially
attractive to some businesses such as restaurants [42]. The social value (defined by Costa et al., as
being used to signal social identity, class or status) of organic food was discovered to be present
among French organic food consumers [43]. Status also acted as a stimulating factor; when people
were influenced by status drivers, they chose green products over more luxurious non-green
products [44]. Self-presentation was found to play an important role in increasing older US
consumers’ intention to purchase organic foods, as they utilized organic food consumption as a tool to
portray the self in the social environment to which they belong (self-presentation aims for impression
management of the self in social settings, which is often contextual) [45]. Smith and Paladino observed
that the subjective norm, defined as the perceived social pressure to engage (or not engage) in a
behavior (according to Ajzen’s Theory of Planned Behaviour [46]), and familiarity also influenced
Australian consumers’ intention to purchase [47]. There are many additional variables that have been
discussed in relation to perception and consumption motivations or hindering factors, such as price,
availability, and others [45,47–58], but they are not the focus of the present analysis.
2. Materials and Methods
The results of the paper are based on a survey with a sample size of 420 subjects from the North-West
Region of Romania. Previous focus group discussions clearly indicated the existence of two organic
categories in consumers’ minds: the first category involves farmers’ products (from the countryside,
small farms, family farms, or from friends, relatives or consumers’ own production) that do not have
any certification but are perceived as having organic attributes, and the second category consists of
certified organic products. The questionnaire was pre-tested twice to identify the best way of
expressing the intended ideas, ensure the subjects’ correct comprehension of the content and reduce
possible biases. The pretests were applied to a sample of 30 subjects before completing the final
version. The target population was composed of inhabitants from the NW Region of Romania who
were above the age of 15 and were consumers of organic food.
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A filter question was used to separate organic food consumers from non-organic consumers. All
subjects who were selected to participate in the survey declared that they consumed organic food (from
at least one of the categories mentioned above, which was frequently the first category). Organic food
in this study denotes food that is perceived as organic by consumers (including any of the categories
previously mentioned). All possible measures were taken to ensure the random characteristics and
representativeness of the sample.
The sample was obtained as follows: the proportion from each county (in terms of the number of
subjects) within the sample was equal to the proportion of the county within the total population of the
North-West Region, which is composed of six counties. Within each county, the proportions of men
and women and the proportions of each age group were the same as the corresponding proportions
within the population of that specific county; data concerning the structure of the Romanian population
by county, age, and gender were extracted from the results of the 2011 population census. In each
county, five localities were randomly chosen (from the list of all localities), and in each of these,
7–10 random starting points on the map were noted. From these points, an interview was requested at
every fifth house or block of flats (the apartment number and the respondent within the household
were, again, chosen at random) until the completion of the established proportions. The interviews
were conducted by a trained assistant and were conducted face-to-face. Data analysis was performed
using Excel and SPSS version 21. For a comparison of the differences of an ordinal variable between two
groups, we used the Mann-Whitney U test; for differences between more than two groups, we used the
Kruskal Wallis test. The relationship between two ordinal variables was investigated using Spearman’s
Rank Order Correlation. The Wilcoxon Signed Rank Test was used to evaluate the difference between
two measures of the same group for variables that were non-normally distributed. The level of
statistical significance was set at p < 0.05. The variables described in Figure 1 were included in the
analysis. The research questions included the following: How is organic food perceived according to
these variables (which include being fashionable, a fad, consumed out of curiosity, healthier and more
environmentally friendly than conventional food)? Is there a difference between the two categories of
perceptions—healthy and green vs. fad, fashion and curiosity? Is there a relationship between the pairs
of variables 1 to 5 mentioned in Figure 1? Is there a difference according to demographic variables
(age, gender, and education) concerning the strength of the beliefs related to variables 1 to 5 listed
in Figure 1?

Consumers’
perception of
organic food

Demographic
variables

Organic food as a
fashionable product

1. Organic food being fashionable
2. Organic food being a fad, a craze, a caprice
3. Organic food being consumed due to curiosity

Organic food as
carrier of health and
environmental
benefits

4. Healthiness of organic food compared to conventional food
5. Organic food contribution to environmental protection compared
to conventional food
6. Age (18–25, 26–35, 36–45, 46–60, >60 years old)
7. Gender (men, women)
8. Education (below college, college/ postgraduate studies)

Figure 1. Variables used in this study.
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The most appropriate questions to address the above-mentioned aspects, used in the final
questionnaire, were the following: State your agreement/disagreement level for the following
statements. “(1). Organic food is consumed by most people because it is a fashionable product”;
“(2). Organic food is a fad, a craze and a caprice for most people”; “(3). Organic food is consumed by
most people due to curiosity”; “(4). Organic food is healthier than conventional food”; “(5). Organic
food contributes to environment protection more than conventional food”. The content of the questions
was designed in the context of the emancipation and establishment of new values for Romanian
consumers, and we intended to shed light on the dual nature of the organic food—fad and fashionable,
or healthy and environmentally friendly. Romania has experienced difficult and long-lasting economic
and political transition periods (post-communist and post-EU accession), leading to a search for new
cultural models, which are sometimes distorted from the traditional and morally appropriated values
and are often negatively influenced by mass media. Scattered elements of traditional life, inter-war
nostalgia, communist structures and attitudes, post-communist developments that are not completely
defined all coexist in Romanian society [59]. The agricultural sector has always represented a vital
socio-economic sector for Romania, and in the context of decades of drifting in the search for a new
EU identity, organic agriculture appears to serve as a rediscovery of the traditions and a door towards
innovation and modernization.
3. Results and Discussion
3.1. How “Trendy” Is It to Buy Organic Food?
Many studies have shown that health and environmental benefits have been reported as the primary
motives for purchasing organic food [60–63]. Consumers who were concerned about the environment
could be inferred as being sensitive to issues regarding the environment and products, brands and
activities that may affect it [64]. Since 2004, Vermeir and Verbeke [65] found that young Belgian
consumers did not always buy green products due to environmental concern, benefits to the
community or personal beliefs but mainly to prioritize health, be part of a social group, distinguish
oneself from others and satisfy the need to test new technologies.
The word “organic” can be associated with a wide variety of images and beliefs of consumers [66].
“Earth-friendly”, “grassroots”, “chemical-free” were consumers’ positive core word associations. “Trendy”
was a negative core word associated with organic food by US consumers [67]. Other studies [41] suggest
that some perceive organic food as fashionable because of its considerable coverage in the media, the
recent promotional campaigns and the high prices associated with organic food. Therefore, ecological
or social awareness-friendly shopping can be a way for individuals to express a particular social
position [68].
Empirical evidence from the Romanian social environment of the last three to five years has shown
that green consumerism is in fashion. This phenomenon is most visible in the media, especially in
fashionable TV shows and tabloid newspapers [69]. The generic word “green” has found its way into
commercial discourse, where it is employed to describe a wide range of products, from food products
to cosmetics. The association of green and organic products with many types of media stars, including
those that are less credible as carriers of moral values and of professional competence, propelled
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organic products into the “trendy” category. By itself, this is a win because it increases the number of
organic consumers, but the motivations for consumption should be rooted in the real benefits of these
products rather than social factors, which are not part of such benefits.
The present study confirms that the perception of organic food as fashionable and a fad is
present within the targeted population: 33% perceive organic food as fashionable and 18% as
being a fad (Table 1).
Table 1. Percentage of consumers having a specific belief about organic food being
consumed (a) because it is fashionable; (b) because it is a fad; and (c) out of curiosity by
most people.
Strongly
Disagree

Mostly
Disagree

Undecided

Mostly
Agree

Strongly
Agree

(a) Percentage of consumers having a specific belief about
organic food being consumed because it is fashionable

17.1%

16.2%

34.3%

22.6%

9.8%

(b) Percentage of consumers having a specific belief
about organic food being a fad

31.2%

23.1%

28.3%

12.4%

5.0%

(c) Percentage of consumers having a specific belief
about organic food being consumed out of curiosity by
most people

8.3%

15.7%

31.2%

37.9%

6.9%

Chinnici et al. found one segment of Italian consumers whose purchase of organic food was
motivated mainly by curiosity [70]. In our research, a high proportion of surveyed consumers believed
that organic food is consumed out of curiosity (45%; Table 1).
People with higher education have stronger beliefs than those without higher education that most
people consume organic products because organic food is in fashion (p = 0.021; Table 2). There is no
statistically significant difference between men and women in terms of the strength of the belief tested
for variables 1 to 5, as presented in Figure 1 (p > 0.05).
Table 2. Mann-Whitney U test results for the difference in the strength of consumers’
beliefs according to education.

Mann-Whitney U
Wilcoxon W
Z
Asymp. Sig. (2-tailed)

OrgFood Consumption
Fashionable

OrgFood
Fad

17,111.000
27,264.000
–2.305
0.021

18,900.000
29,053.000
–0.737
0.461

OrgFood Consumption
OrgFood
OrgFood
Curiosity
EnvProtection Healthy
18,794.000
57,575.000
–0.841
0.401

16,668.000
55,449.000
–2.774
0.006

18,258.500
57,039.500
–1.453
0.146

Note: Grouping Variable: Education

There is a statistically significant difference in the strength of the belief that most people consume
organic products because they are in fashion (p = 0.018; Table 3) across the different age groups.
People over 60 years of age have the strongest belief that most people consume organic products
because they are in fashion and those between 46 and 60 years of age have the weakest belief
about this aspect.
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Table 3. Kruskal Wallis test results for the difference in the strength of consumers’ beliefs
according to age.
OrgFood Consumption
OrgFood Consumption
OrgFood
OrgFood Fad
OrgFood Healthy
Fashionable
Curiosity
EnvProtection
Chi-Square
df
Asymp. Sig.

11.940
4
0.018

5.117
4
0.275

3.776
4
0.437

17.785
4
0.001

10.954
4
0.027

Note: Kruskal Wallis Test, Grouping Variable: Age.

The Spearman Rank Order Correlation coefficient indicated a weak, positive correlation between
the strength of the following beliefs: in fashion—fad (r = 0.283, n = 420, p < 0.05), in fashion—out of
curiosity (r = 0.229, n = 420, p < 0.05), fad—out of curiosity (r = 0.172, n = 420, p < 0.05).
3.2. Is Organic Food Perceived as Offering Health and Environmental Benefits?
The organic food quintessence relies on a balanced environment, health and social benefits that are
recognized at the EU level through its main regulations [71,72]. Miles and Frewer reported that
organic food was viewed as safer than conventional food [73]. Investigating in the same direction
(with consumers from Romania, Northern Ireland, Scotland and Norway), other studies showed that
health concerns were a major reason [28], along with environmental concerns, that people chose
organic food products [74–76]. Von Meyer-Höfer et al. concluded that consumers’ expectation for
organic food is that it be natural, which is associated with health benefits (in mature and emerging
European markets, such as Germany, the UK, Spain, and the Czech Republic) [77], and Kriwy and
Mecking highlighted that the consumption of organic products is seen as an investment in an individual’s
health [78]. As for Romania, health and environmental aspects are increasingly present in consumers’
decision processes [79]. In the present research, a large majority of consumers believe that organic
food is healthier than conventional food (87%; Table 4) and that it contributes more to environmental
protection than conventional food (75%; Table 4), while only 6% and 8%, respectively, disagree
with these ideas and 7% and 17% are undecided. These two features of organic food represented the
lowest percentages of undecided persons among all variables tested, which indicates a high level of
clarity regarding the image of organic food in consumers’ minds concerning its environmental and
health benefits.
Table 4. Percentage of consumers having specific beliefs about organic food: (a) being
healthier than conventional food and (b) contributing more to environmental protection
than conventional food.
Strongly
Disagree

Mostly
Disagree

Undecided

Mostly
Agree

Strongly
Agree

(a) Percentage of consumers having specific beliefs about
organic food being healthier than conventional food

2.4%

3.8%

6.9%

25.2%

61.7%

(b) Percentage of consumers having specific beliefs about
organic food contributing more to environmental
protection than conventional food

3.3%

4.8%

16.7%

33.3%

41.9%
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To offer a synthetic view and conclusion about the two aspects of organic products—fashionable vs.
healthy and environmentally friendly—a clear domination of the second is observed in Romanian
consumers’ perceptions, influencing a healthy, green image of organic food in their mind rather than a
motivation driven by fashion, although the latter is also present (Table 5). The Wilcoxon Signed Rank
Test was used to identify statistically significant differences in the scores of the two types of
perceptions (the scores were calculated as an average within each category). The result was expected,
indicating a significant difference in consumers’ perception of eating organic food as a fad and
fashionable vs. organic food as healthier and contributing to environmental protection more than
conventional food (Z = –15.645, p = 0.000) (Table 6). Regardless of whether consumers indicated
certified or uncertified organic products when discussing health and environmental benefits, it is clear
that products that are perceived as having organic attributes are believed to be healthier and greener;
this is an advantage when considering the efforts to create a sustainable consciousness, and behavior
that can help create a more sustainable development pattern for our world.
Table 5. Aggregated percentage of consumers having specific beliefs about organic food
(a) being consumed for reasons related to fashion, being a fad and curiosity and (b) being
healthier and more environmentally friendly than conventional food.
Disagree

Undecided

Agree

(a) Aggregated * percentage of consumers having
specific beliefs about organic food being consumed
for reasons related to fashion, fads and curiosity

37.2%

31.3%

31.5%

(b) Aggregated ** percentage of consumers
having specific beliefs about organic food being
healthier and more environmentally friendly than
conventional food

7.1%

11.8%

81.1%

Note: * (17.1 + 31.2 + 8.3)/3 + (16.2 + 23.1 + 15.7)/3 = 37.2; (34.3 + 28.3 + 31.2)/3 = 31.3; (22.6 + 12.4 + 37.9)/3 + (9.8 + 5 +
6.9)/3 = 31.5; ** (2.4 + 3.3)/2 + (3.8 + 4.8)/2 = 7.1; (6.9 + 16.7)/2 = 11.8; (25.2 + 33.3)/2 + (61.7 + 41.9)/2 = 81.1

Table 6. Results of Wilcoxon Signed Rank Test.
Healthy Envprot—Fad Fashion Curiosity a
Z
–15.645 b
Asymp. Sig. (2-tailed)
0.000
Note: a Wilcoxon Signed Ranks Test; b Based on negative ranks.

According to the results, people with lower education have stronger beliefs than those with more
education that organic food contributes to environmental protection (p = 0.006, Table 2). Higher-educated
subjects perceive organic food as fashionable and, at the same time, have less trust in the
environmental benefits of organic food (compared with people with less education); these data
generate the image of a higher-educated consumer who does not perceive the environmental benefits
of organic food as much as a less-educated consumer. This situation may be the result of a lack of trust
in the certification process of organic food. At the level of the studied population, the environmental
benefits should be reinforced among people with higher education. Nevertheless, we should bear in
mind that, globally, the studied population shows a very high awareness of the environmental benefits
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of organic food. There is also a statistically significant difference across different age groups regarding
the belief that organic food has the capacity to protect the environment (p = 0.001, Table 3) and that it
is healthier than conventional food (p = 0.027, Table 3). People between 36 and 45 years old have the
strongest beliefs about organic food’s capacity to protect the environment and its health benefits, while
the youngest group (18–25 years) has the weakest beliefs about these two issues.
A correlation analysis using the Spearman Rank Order Correlation coefficient indicated that
stronger beliefs about organic food contributing to environmental protection are associated with
stronger beliefs about organic food being healthier than conventional food through a medium, positive
correlation between the two variables, (r = 0.429, n = 420, p < 0.05). A weak negative correlation was
present between the following beliefs: environmental protection–fad (r = –0.291, n = 420, p < 0.05)
and healthier–fad (r = –0.270, n = 420, p < 0.05), meaning that consumers who are more convinced
that organic food is healthy and protects the environment believe less strongly that organic food
consumption is a fad.
This research has some limitations, which should be dealt with in further studies. Although the
sample is representative for the studied population, the area and population investigated are relatively
small and should be expanded to both the national and international context. The information obtained
is based on stated perceptions, which are likely to be biased by phenomena such as wishful thinking
and social desirability, among others [36]. The research presents the general perception of organic food
in consumers’ minds, without making a distinction between the two types of organic food observed in
previous studies (farmers’ products without certification that are perceived as having organic attributes
and certified organic food). Consequently, a separate future analysis of each will improve knowledge
of consumers’ perceptions. Along with organic food, local food can become part of the family of
sustainable food by acquiring a stamp of quality (such as Protected Designation of Origin or Protected
Geographical Indication), generating welfare and trust for the local community. Consumers’ beliefs
about a product’s sustainable attributes may be false in the absence of these certifications. In this
context, a new study including questions that would investigate the concepts of sustainable food and
local food in Romanian consumers’ minds would be welcome and contribute to sustainability by
correcting misperceptions and strengthening the correct perceptions. Additional components of
consumers’ perceptions of organic food, such as sensory aspects, price or availability, could also be
analyzed, and more advanced statistical methods would offer valuable insight into consumer behavior
related to organic food.
4. Conclusions
The analysis of consumers’ perception of organic food, examining two aspects—being fashionable
and being beneficial in terms of health and the environment—offers a previously unexplored
perspective on the image of organic food in Romania.
Our findings suggest an environmental consciousness among organic food consumers in the
North-Western Region of Romania from the perspective of organic food perception: a high percentage
of consumers believe that organic food is healthier than conventional food (87%) and that it
contributes to environmental protection more than conventional food (75%). Notions of organic food
being fashionable (33%), a fad (18%) and consumed out of curiosity (45%) are present at a much
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lower levels in consumers’ minds compared to the ideas of offering health and environmental benefits.
The main differences according to demographic variables (age, gender and education) are education
level, which influences beliefs concerning organic food being fashionable and its environmental
benefits, but there is no statistically significant difference concerning the idea of organic food
consumption being a fad and that of being healthier than conventional food. People over 60 years of
age have the strongest beliefs that most people consume organic products because it is in fashion;
people between 36 and 45 years of age have the strongest beliefs about organic food’s ability to
protect the environment and organic food’s health benefits. Gender does not have an influence on the
variables studied.
Insight from sustainable thinking generates valuable information for marketing entities, which
influences consumers when making purchasing decisions. Knowing more about how consumers
perceive organic products will help marketers create the correct communication and advertising
strategies [80] to strengthen sustainable behaviors and stimulate their development for further
environmental benefits.
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Abstract
The general goal of the research was to integrate organic food consumer behavior into the topic of the management of
environmental security. The detailed objectives were to determine Romanian consumers’ beliefs about organic food and its role
for environmental security, to identify consumers’ judgement of environmental problems, to establish the influence that
demographic and social variables have on consumers’ beliefs and to emphasize the relationship between these. A random survey
on 413 organic food consumers from North-Western Development Region of Romania was developed. A set of positive beliefs
of organic food consumers regarding organic food and its contribution to environmental security are displayed by the present
research: organic food is consumed because it is healthy (80% of tested consumers believe so) and it helps to protect the
environment (75% of consumers). The study reveals there is a statistically significant difference between consumers who believe
humanity faces threatening environmental problems and those who do not, concerning the strength of belief that organic food
helps protecting the environment more than conventional food (p<0.05). An original aspect of the paper is the investigation of the
Romanian organic food consumers’ beliefs from the perspective of environmental security. The set of variables selected to
characterize consumers’ beliefs from the environmental security point of view may be considered the novelty of the paper.
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1. Introduction. Why is environment a security
issue?
Environmental security is an increasingly
important concern of each country, which is a piece
of a globalized world, dependent on natural
resources, on a finite planet, threatened by resource
depletion, continuous degradation of natural balance,
with increasing population and needs, defined by
political frontiers which are worthless in front of
trans-boundary pollution, climate changes and other
manifestations of the natural forces. Desertification,
water shortage and loss of biodiversity are only a few


examples of problems that threaten environmental
security because “national security is no longer about
fighting forces and weaponry alone. It relates
increasingly to watersheds, forests, soil cover,
croplands, genetic resources, climate and other
factors rarely considered by military experts and
political leaders, but that taken together, deserve to
be viewed as equally crucial to a nation’s security as
military prowess” (Myers, 2004). All activities that
affect environmental equilibrium can be the subject
of environmental security research and can be
integrated in the management of environmental
security. The diverse environmental challenges
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require a shift from linear economy to system
economy – an economy of technologies integrated to
reach a non-polluting zero emissions production
system (Gravitis et al., 2008). Agriculture has its
share of influence on the environment, through
continuous deforestation (to create plots for crops),
pollution of soil, water, air (due to chemical
fertilizers and pesticides), loss of biodiversity, of
traditional crops and activities (in favor of a reduced
number of more profitable crops managed through
mechanized activities etc.) (Brezuleanu et al., 2013;
Burja and Burja, 2014). Therefore, organic
agriculture is an important piece of the puzzle that
builds the solutions for a more sustainable world and
the organic food consumer behavior brings a
substantial contribution to the management of
environmental security.
The relation between the environment and the
security of nature and humans represents a priority
axis of EU, international and Romanian
environmental policy (Brezuleanu et al., 2013;
Gázquez-Abad et al., 2011). In the last decades, rapid
increase of population, ambitious agricultural
policies, expansion of economic activities, as well as
unplanned utilization and mismanagement, have all
led to natural resources being extensively depleted
and even overexploited (Ganoulis, 2007).
Environmental security is central to national
security,
comprising
the
dynamics
and
interconnections among the natural resource base, the
social fabric of the state, and the economic engine for
local, regional, national and international stability
(IES, 2006). The document “European Security
Strategy. A secure Europe in a better world” (CEU,
2009) outlines the connection between the quality of
the environmental factors and the social, political
stability and economic prosperity. Therefore, natural
disasters, environmental degradation and competition
for resources exacerbate conflict, especially in
situations of poverty and population growth, with
humanitarian, medical, political and security
consequences, including increased migration.
Climate change may also lead to disputes over trade
routes, maritime areas and resources previously
inaccessible (CEU, 2009).
The addition of non-military threats to the
definition of national security has roots in the
economic oil crises and limits to growth arguments
of the 1970s (Meadows et al., 1972). One decade
earlier, Rachel Carson’s bestseller, “Silent Spring”
raised an alarm on the impact of pesticides on human
health, and the behavior shift her book caused
anticipated a revolutionary change in the manner in
which the relationship between nature and human
civilization would be perceived (Carson, 2002).
Environmental issues were placed on the agenda of
world politics at the United Nations Conference on
the Environment (Stockholm, 1972), where the
international importance of environmental issues was
clearly and officially recognized and given an
institutional setting through the creation of the United
Nations Environment Programme (Caldwell, 1990).
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Building on the legacy of Stockholm, the last decades
have witnessed a flow of activity at the EU and
international level. Multilateral conventions or
regimes have been negotiated, addressing issues like
sea pollution, use of nuclear materials, protection of
flora and fauna, air pollution, military use of
environmental modification techniques and transboundary movement of hazardous materials
(Matthew, 1995). Ullman (1983) is another
personality who argued for redefining security to
include threats other than immediate military ones.
Ullman acknowledged that it is intellectually
challenging to incorporate non-military threats into
the concept of national security, highlighting that
diminishing resources, especially fossil fuels, would
be a likely source of future conflict. Myers (1993)
stated that, in essence, “(...) security applies most at
the level of the citizen. It amounts to human
wellbeing: not only protection from harm and injury,
but access to water, food, shelter, health,
employment, and other basic requisites that are the
due of every person on Earth. It is the collectivity of
these citizen needs – overall safety and quality of life
– that should figure prominently in the nation’s view
of security”.
2. Environmental security and management of
environmental security defined
Environmental security concept has served as
a rhetorical reference point for many years, and the
focus of scientific concern on it enriched
considerably the research literature on the topic in the
recent decades. The concept itself has not been
exhaustively elaborated or clarified in the policymaking community and it remains a concept open for
divergent interpretations and definitions. Previous
research offers a multitude of definitions, but keeps
on targeting two major elements: 1) repairing damage
to the environment for human life support and for the
moral value of the environment itself; and 2)
preventing damage to the environment from attacks
and other forms of human abuse (Belluck et al.,
2006; Cheremisinoff, 2002). In “Environmental
Security: A Realist Perspective,” Michel Frederick
defines environmental security as the “absence of
non-conventional threats against the environmental
substratum essential to the well-being of [a state’s]
population and to the maintenance of its functional
integrity” (Frederick, 1999). Jon Barnett offers a
rather
humane
and
radical
interpretation:
environmental security concept should be seen as
only one dimension of the wider problem of human
security where the livelihoods, health and welfare of
people are being undermined by environmental
degradation (Barnett, 2001). The notion of
“environmental security,” conceived in a multitude of
ways, represents an alternative paradigm for ordering
and addressing threats in an increasingly
interdependent and environmentally-degraded, postCold War world (Dabelko and Dabelko, 1995; Dalby,
2002).
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Considering
the
previous
mentioned
understandings of the environmental security and the
definitions of management accepted in scientific
literature, the authors define management of
environmental security as the organization and
coordination of the activities in order to create,
preserve, recover and enhance environmental
security.
3. Food security through organic agriculture as a
way to manage environmental security
The
range
of
issues
considered
“environmental security” matters are numerous and
various, and one of these is related to food. In the
current scenario of rapid human population increase,
achieving efficient and productive agricultural land
use while conserving biodiversity is a global
challenge (Tscharntke et al., 2012). Food production
and quality are sensitive to soil and air attributes,
pests, diseases and biodiversity conservation. Food
production, storage and distribution were always
dependent of environmental conditions, responding
to weather extremes and climate fluctuations (Ingram
et al., 2010). According to World Food Summit
(1996), “food security is a complex sustainable
development issue, linked to health through
malnutrition, but also to sustainable economic
development, environment, and trade” (WFS, 1996).
In the paper “Food production, population growth,
and environmental security” Daily et al. (1998)
argued that there were two broad criteria by which
one could judge humanity’s success in feeding itself:
(i) the proportion of people whose access to basic
nutritional requirements was secure; and (ii) the
extent to which global food production was
sustainable. Since organic agriculture combines
tradition, innovation and science to benefit the
environment, as it provides high quality products and
helps to increase the interest in rural areas of all
parties involved, it can be considered a key activity
for the sustainable development (Petrescu-Mag and
Petrescu, 2010).
Organic agriculture is able to fulfill the role of
a mediator, to diminish the conflict between what
people need and take and what nature has to offer. In
the Common Agricultural Policy, the emphasis is
placed on reducing the risks of environmental
degradation and enhancing the sustainability of agroecosystems through (EC, 2014): a) Cross-compliance
criteria on agricultural market measures: as a
condition of receiving direct payments, farmers must
comply with certain requirements, including some
related to environmental protection; b) Targeted agrienvironmental measures: as part of Rural
Development
programmes,
agri-environmental
payments are available to farmers who are committed
to agri-environmental management schemes for a
minimum 5-year period.
At EU level, the reasons why governments
support organic vary, but the key objectives remain
the protection of the environment and the promotion

of rural development through organic farming.
Transition to organic farming is one of the solutions
that contribute to sustainable development. The
practice of organic farming is influenced by the
decision to produce and to consume agricultural
goods while respecting the land, by not using
pesticides or chemical fertilizers, with a positive
impact on the environment (Burny, 2010; Burny,
2011).
4. Contribution of consumer behavior study to
management of environmental security
Scientists often point to three factors as
responsible for the state of the environment –
population, technology, and consumption. In the
1970s, Barry Commoner, Paul Ehrlich and John
Holdren developed an equation that expressed the
human impact on environment (I) as the product of
population growth (P), affluence (A, expressed
through GDP), and technology (T): I=PxAxT
(Chertow, 2001; York et al., 2003). This equation
helps in understanding some of the factors
contributing to the human impact on the environment
and points out that affluence, directly related to
human consumption (and, thus, consumer behavior)
is a main factor affecting the environment. However,
the equation must be used acknowledging its
weaknesses, such as being too simplistic, not taking
into account other variables related to human impact
on environment, assuming that P, A, and T are
independent of each other or leaving aside the
difficulty of finding a single index for environmental
pressure (Alcott, 2010; Roca, 2002).
Consumer behavior research occupies an
important place among other topics related to organic
field (cultivation patterns, pest control, fertilizers,
institutional, political issues etc.) through its
contribution to the strengthening of organic
agriculture and food market and through the central
role that consumers play in the food chain. The
development of a more environment friendly
mentality in consumers’ behavior was observed
during recent years, from sustainable touristic options
(Cordente-Rodríguez et al., 2013) to organic diet
(Dabija and Pop, 2013), justifying, thus, the greening
of the marketing strategies and the focus on
supporting the creation of nature friendly beliefs, not
only as marketing opportunities, but also as means to
foster sustainability. Consumers have the power to
shape the economic, social and natural environment:
they reward or sanction the sellers through their
purchases or lack of purchases, according to their
interest and product satisfaction; the increase or
decrease of demand determines producers to focus on
one type of product or another, which impacts on the
supply in quantity, diversity and ease of access;
consumers can influence other consumers to buy or
avoid a product, to feel in a certain way in relation to
a product, service and producer; consumers can put a
green footprint on the world they live in because they
dispose of many product choices, have access and
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capacity to use the mass communication means and
they are now better informed –, because the
knowledge system, seen as the advice system, was
recognized to be a key issue by the promoters of
organic food production (Jørgensen, 2007). Although
agriculture contribution to world GDP is small
compared to industry and services (agriculture: 6%,
industry: 31%, services: 63% - estimates for 2013;
The World Factbook, 2012), agricultural production
has a high impact on environment and environmental
security. This is expected to increase in the following
years – the projected growth rate of total world
consumption of all agricultural products is 1.1% per
annum from 2005/2007-2050, which means global
consumption (and production if we assume they are
equal) in 2050 should be 60% higher than that of
2005/2007 (Alexandratos and Bruinsma, 2012).
Organic agricultural land increased worldwide from
11 to 37 million hectares, during 1999-2010
(Răducuţă and Doroftei, 2012; Willer, 2011). EU
puts organic agriculture in a broader context, relating
it to conventional one, rural development,
environment
and
society
(Daugbjerg
and
Sønderskov, 2012; Lynch et al., 2012; Petrescu-Mag
et al., 2011a, b; Silva and Marta-Costa, 2013).
Romania follows the same ascending trend: organics
increased in terms of the number of operators
registered, production, sales etc. (Constantin, 2012;
Ion, 2012; Ichim, 2012; Stoenescu, 2012). In
Romania, conditions are favorable to organic
agriculture: the existence of traditional activities,
breeds, varieties, of pedological and climatic
conditions, the decrease of industrial pollution during
the last two decades, due to the reduction of
industrial production, the consumers’ interest in
healthy food and natural products. However, their
positive influence is challenged by factors that
restrain the development of organic agriculture and
of consumption of organic food, such as: the decrease
of agricultural labor force, its poor endowment with
technical equipment, the competition of foreign
organic products and of conventional ones, the lack
of trust and knowledge of potential producers, the
administrative barriers for rural producers in certain
areas such as slow or difficult access to information
related to funding opportunities or to their
implementation, the low effective management and
marketing practices (Petrescu et al., 2010; PetrescuMag and Petrescu, 2010). Some of these drawback
factors, like the ones related to market, can be
overcome through consumer behavior research.
Therefore, the change of consumers’ perceptions on
organic food, of eating habits, the improvement of
consumers’ awareness of organic food existence,
quality and benefits, of the connections environmentagriculture-food and of their role in this equation, of
their right to healthy food, to a clean environment
and to access accurate, up to date information, would
increase the organic food consumers’ role in the
management of environmental security.
The general goal of the paper was to integrate
the organic food consumer behavior into the topic of

2628

management of environmental security. In the
framework of previous international research and of
the Romanian environment and market context, the
objectives of this research were to select the variables
that best characterize consumers’ beliefs, which are
relevant for the environmental security, and to
analyze them. More specifically, the detailed
objectives were: to determine Romanian consumers’
beliefs about organic food and about its role for
environmental security, to identify consumers’
opinions about environmental problems, to establish
the influence that demographic and social variables
have on consumers’ beliefs and to emphasize the
relationship between these.
An original aspect of the paper is the
investigation of the Romanian organic food
consumers’ beliefs from the perspective of the
environmental security, while most of the available
literature is concerned about the Western consumers
and the topics are primarily focused on consumption
motivations, barriers and perceptions of food
attributes. The set of variables selected to
characterize
consumers’
beliefs
from
the
environmental security point of view (detailed in
section 5. Materials and methods) may be considered
the novelty of the paper. Another contribution is the
definition of the management of environmental
security, which, to our knowledge, was not presented
so far.
5. Materials and methods
The research method was the survey, the
method used for data collection was face-to-face
structured interview, and the instrument was a
structured questionnaire. The sample size was 413
people (over 18 years old, consumers of organic
food), from the North-Western Development Region
of Romania. The sample structure was similar to that
of the univers population, by counties, from the
gender and age point of view, according to the data
provided by the 2011 Census. Data analysis was
carried out using the softwares Excel and SPSS
version 21. For comparison of the differences
regarding an ordinal variable, between two groups,
the Mann-Whitney U test was used. The relationship
between two ordinal variables was investigated using
Spearman’s Rank Order Correlation. The level of
statistical significance was set at p<0.05.
6. Results and discussion
Several variables that put consumer behavior
in the context of environmental security were
identified, evaluated and selected to transform the
information on consumer behavior into a useful tool
for the management of environmental security. We
assumed that perceptions and beliefs overlap in their
meaning and mental representation of consumers
(O’Brien, 2007). Thus, four main groups of variables
resulted: (I) firstly, two variables that characterize
organic food were chosen to understand how it is
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perceived by consumers: the connection with the
health concern and the composition; (II) secondly,
the variables that characterize the role of organic
food for environmental security aspects were taken
into consideration: the capacity to protect the natural
environment, to preserve the existence of traditional
products (because they contribute to social welfare
and can offer solutions to problems unsolved by
modern technologies) and to ensure better life for the
animals which are a food source; (III) thirdly,
consumers’ judgment of environmental problems
were taken into account: awareness of high risk
environmental
problems,
beliefs
regarding
consequences of current pattern of economic activity
on the natural environment at global level and at
Romania level; (IV) finally, several demographic and
social variables which influence the consumers’
behavior related to organic food were considered:
gender, health problems, children in the family, place
of living (Fig. 1).
The research questions for this study were:
“Which is the strength of belief related to variables
listed in Fig. 1, sections (I)-(III)?”; “Is there a
difference according to gender/perceived existence of
health problems/existence of children in the family/
place of living regarding the variables mentioned in
Fig. 1, sections (I)-(III)?”; “Which is the strength and
direction of the linear relationship between pairs of
variables included in Fig. 1, sections (I)-(III)?”. The

findings of the study are reflected in figures (they all
indicate a percentage of consumers of total sample
and are elaborated by the authors based on the survey
data; Fig. 2 and Tables 1-3 (elaborated by the authors
based on the survey data).
The sample was roughly divided in half by
gender (question/request no. 2: “Indicate your
gender: a) M, b) F”), as showed in Fig. 2.a.
(question/request no. 1 was a filter question: “Have
you eaten organic, also called ecological or bio, food
during the last 12 month?”).
Health concerns are a powerful driving factor
to adopt a behavior oriented towards restoring and
protecting one’s health and acquiring good habits,
such as eating healthier, exercising or searching for a
cleaner environment, assuming that environment
quality impacts on human health. If the health
problems are already in place, the concern for and the
need of a healthier lifestyle might be higher. The
authors wanted to see how many of the subjects
considered themselves as having health problems and
if their existence had an impact on the way they
perceived environmental issues. Therefore, the
objective of question no. 3 (“Do you have health
problems?”) was to reveal a personal, subjective,
perception of their own health state and not to
identify the objective health state of a person. More
than three quarters of the subjects felt healthy (Fig.
2.b.).

Fig. 1. Variables map: variables set used in this consumer behavior research with contribution to management
of environmental security

2629

Petrescu et al./Environmental Engineering and Management Journal 14 (2015), 11, 2625-2636

a.

b.

c.

d.

Fig. 2. Sample structure by: a. gender; b. self-perception of health problems existence; c. existence of children in the family;
d. place of living

A powerful factor that increases one’s
awareness and concern for health and wellbeing is
the existence of children in the family; its influence
on consumers’ beliefs regarding environmental issues
was analyzed. The question (no. 4) “Do you buy food
or do you cook for children in your family?” showed
that only one fifth of the sample cooks or buys food
for children younger than 16 years old in their family
(Fig. 2c.). The 16 years old limit was selected
considering that after this age parents’ influence on
children/teenagers food choices are less powerful.
The place of living is another important
influencing factor of consumer behavior. Question
no. 5, “Which is the place of living where you spend
most of your time in a year?”, indicated that three
quarters of the sample lived in urban areas (Fig. 2d).
Organic products are produced for two main
purposes, besides economic reasons: to protect/
improve the health of consumers and to protect the
environment.
Therefore,
consumers’
beliefs
regarding the relationship organic food consumption–
health concern will shape their consumption
behavior. Request no. 6 was introduced to explore it:
“Indicate your agreement/disagreement level with the
statement: Most of those who consume organic
products are more concerned about their health than
the rest” (Fig. 3). The majority of consumers (80%)
believed that people who consumed organic food
were more concerned about their health than the rest
of the population, which meant they considered that
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one main reason for organic food consumption was
to protect/improve health. The belief that organic
food is good for health can support the efforts to
develop organic agriculture, becoming a component
of the management of environmental security.
Consumers have a powerful voice if they share a
common belief and get involved in common actions.
Therefore, the 80% tested consumers believing in the
connection “consumption of organic food–concern
for health” reflects a positive situation. Consumers’
behavior changes to comply with their interest, it’s
influenced by their purchasing power, access to
information, knowledge regarding nutrition, health
etc. (Drăgan and Petrescu, 2013; Goetzke et al.,
2014; Haghiri et al., 2009; Hsu and Chen, 2014; Kahl
et al., 2012; Magkos et al., 2006; Orboi et al., 2009;
Petrescu and Petrescu-Mag, 2015; Petrescu et al.,
2013; Purcărea et al., 2013; Răbonţu and Todoruţ,
2010; Răducuţă and Doroftei, 2012; Shafie and
Rennie, 2012; Tîrhaș, 2013; Verain et al., 2012; Vesa
et al., 2009). In time, they can become more
interested in following a healthy lifestyle, including
through their eating habits.
Consumers’ beliefs related to organic food
composition was investigated through the request no.
7: “Indicate your agreement/disagreement with the
statement: Organic food sold on the market contains
no additives, it is not genetically modified etc.” (Fig.
4). More than half of consumers (52%) believe that
organic products do not contain additives, GMOs.
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The others reveal a lack of trust in the quality of
organic products (in fact, in the capacity of control
bodies to ensure the requested quality) or a lack of
information about the characteristics of organic food.
In order to understand consumers’ beliefs
regarding organic food capacity to protect
environment request no. 8 was introduced: “Indicate
your agreement/disagreement with the statement:
Organic food helps to protect the natural environment
more than conventional food” (Fig. 5).
Consumers’ beliefs related to the organic food
capacity to preserve traditional products and
activities was investigated through request no. 9:
“Indicate your agreement/disagreement with the
statement: Organic food helps to preserve traditional

products and activities more than conventional food”
(Fig. 6).
Consumers’ beliefs about organic food
capacity to ensure a better life for the animals which
are a food source was analyzed through request no.
10: “Indicate your agreement/disagreement with the
statement: Animal organic food comes from animals
that had a better life than in the case of conventional
ones” (Fig. 7).
Consumers’ awareness of environmental
problems’ risk degree was studied through question
no. 11: “In your opinion, does humanity face natural
environment problems which are very threatening?”
(Fig. 8a).

Fig. 3. Consumers’ beliefs regarding the connection organic
food consumption–health concern

Fig. 4. Consumers’ beliefs regarding the organic food
composition

Fig. 5. Consumers’ beliefs regarding the organic food capacity
to protect the natural environment

Fig. 6. Consumers’ beliefs concerning the organic food
capacity to preserve traditional products and activities

Fig. 7. Consumers’ beliefs regarding organic food capacity to ensure a better life for the animals which are a food source
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a.

b.

c.
Fig. 8. Consumers’ awareness of: a. high risk environmental problems; b. the consequences of the current pattern of economic
activity on the natural environment, at global level; c. the current pattern of economic activity on the natural environment, at
Romania’s level

Consumers’ awareness of the consequences of
the economic activity current pattern on the natural
environment, at global level, was tested using
question no. 12: “In your opinion, if current trends
persist, the consequences of the current pattern of
economic activity on the natural environment, are, at
global level: not at all serious/ low gravity/ moderate
gravity/ high gravity/ catastrophic/ I don’t
know/don’t have information about it” (Fig. 8b). The
higher the perceived risk is, the higher is the
tendency to take protective actions. If consumers
consider the current pattern of economic activity as
threatening for the environment and if they care
about its state, they will be more willingly to comply
with actions that contribute to environmental
security.
There might be a difference between the
beliefs regarding this situation at global level and at
national level, so, a separate question (question no.
13) for Romania was created: “In your opinion, if
current trends persist, consequences of the current
pattern of economic activity on the natural
environment, are, at Romania’s level: not at all
serious/ low gravity/ moderate gravity/ high gravity/
catastrophic/ I don’t know/don’t have information
about it” (Fig. 8c).
The results reflected in Figs. 3-8 demonstrate
a positive situation from the awareness and type of
beliefs point of view. However, we must take into
consideration that people tend to present themselves
in a better light than they objectively are, so the
answers might over-estimate their real beliefs. The
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answers are representative for organic food
consumers. Real and self-assumed consumers of
organic products were taken into consideration and
the rejection rate generated by the filter question
(Question/request no. 1: “Have you eaten organic,
also called ecological or bio, food during the last 12
month?”) was extremely low (far below 1%),
because practically everybody obtained some food
from the countryside, which they considered to be
organic.
The differences between two independent
consumer groups (column (2) of Table 1) of ordinal
variables (column (4) of Table 1) were investigated.
The research questions are listed in Table 1 and the
results in Table 2.
The results for p values of Mann Whitney U
tests for variables in Table 1 are presented in Table 2.
A significant result, p<0.05, was obtained in 7 cases:
(1-2) There is a statistically significant
difference between people who feel they have health
problems (they have stronger beliefs) and those who
do not feel they have health problems in terms of
strength of belief that:
- organic food contains no additives, GMOs etc.
- organic food has the capacity to preserve the
existence of traditional products more than
conventional food.
(3-7) There is a statistically significant
difference between people who believe humanity
faces natural environment problems which are very
threatening (they have stronger beliefs) and those
who do not, concerning the strength of belief that:
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the perception of organic food, for instance, its
capacity to protect the natural environment more than
conventional food, to ensure a better life for the
animals which are a food source than conventional
food etc. These two sensitive points (concern for
health and for the environment) can be used to
stimulate consumers’ availability to know more
about organic food and to increase organics
consumption.
The strength and direction of the linear
relationship between the two ordinal variables (listed
in Table 3) was described through correlation
analysis, using Spearman’s Rank Order Correlation.
It was observed that high levels of awareness of the
risk of the consequences of current pattern of
economic activity on the natural environment at
Romania’s level are associated with high level of
awareness of the risk at global level [r=.621, p<.01],
which means consumers are sensitive to this problem
at both levels.

- people who eat organic food are more concerned
about their health than those who do not consume it;
- organic food contains no additives, GMOs etc.;
- organic food helps to protect the natural
environment more than conventional;
- organic food helps to preserve the existence of
traditional products more than conventional;
- organic food has the capacity to ensure a better
life for the animals which are a food source more
than conventional.
For all the other cases, no statistically
significant difference (p>0.05; Table 2) was
observed.
Health concerns may lead consumers’ to pay
increased attention to organic food and its
characteristics, such as those reflected by this study –
it does not contain additives, GMOs etc., it has the
capacity to preserve existence of traditional products
more than conventional food. Awareness of
environmental threats is also a factor that influences

Table 1. Research question to test differences between two independent groups of ordinal variables
(1)
Do

(2)
- men and women
- people who feel they have health
problems and those who do not
- people with children under 16 years old
and those with older children or no children
- people living in urban areas and those
living in rural areas
- people who believe humanity faces
natural environment problems which are
very threatening and those who do not

(3)
differ in terms
of their strength
of belief
(perception/
awareness
levels)
concerning the
following
variables:

(4)
- the relationship organic food consumption-health
concern,
- organic food composition,
- organic food capacity to protect natural environment,
- organic food capacity to preserve existence of traditional
products,
- organic food capacity to ensure better life for the animals
which are a food source,
- consequences of the current pattern of economic activity
on the natural environment at a global level,
- consequences of the current pattern of economic activity
on the natural environment at Romania’s level.

Table 2. Results for p values of Mann Whitney U tests for variables in Table 1
Factor list

Test variable
the relationship organic food
consumption-health concern
organic food composition
organic food capacity to
protect natural environment
organic food capacity to
preserve existence of
traditional products
organic food capacity to
ensure a better life for the
animals which are a food
source
consequences of the current
pattern of the economic
activity on the natural
environment at global level
consequences of the current
pattern of the economic
activity on the natural
environment at Romania’s
level

men and
women

people who feel
they have health
problems and
those who do
not

people with
children under 16
years old and those
with older children
or no children

people living
in urban
areas and
those living in
rural areas

p=.267

p=.201

p=.389

p=.198

people who believe
humanity faces
natural environment
problems which are
very threatening and
those who do not
p=.004

p=.735
p=.262

p=.027
p=.175

p=.758
p=.592

p=.357
p=.407

p=.014
p=.000

p=.090

p=.003

p=.526

p=.734

p=.000

p=.536

p=.969

p=.136

p=.624

p=.000

p=.251

p=.134

p=.092

p=.910

p=.915

p=.367

p=.221

p=.119

p=.801

p=.077
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Table 3. The strength and direction of the linear relationship between two ordinal variables (Spearman’s Rank Order Correlation)
(A)
(A)
(B)
(C)
(D)
(E)
(F)
(G)

(B)
r=.175;p=.000

(C)
r=.340;p=.000
r=.209;p=.000

(D)
r=.256;p=.000
r=.081;p=.100
r=.506;p=.000

(E)
r=.144;p=.003
r=.093;p=.058
r=.288;p=.000
r=.249;p=.000

(F)
r=.-023;p=.647
r=.041;p=.401
r=.121;p=.014
r=.170;p=.001
r=.008;p=.875

(G)
r=.008;p=.874
r=.-041;p=.408
r=.029;p=.558
r=.001;p=.978
r=.-064;p=.193
r=.621;p=.000

Legend: (A)=the relationship organic food–consumers’ health concern; (B)=organic food composition; (C)=organic food capacity to protect
natural environment; (D)=organic food capacity to preserve the existence of traditional products; (E)=organic food capacity to ensure a better
life for the animals which are a food source; (F)=consequences of the current pattern of the economic activity on the natural environment at
global level; (G)=consequences of the current pattern of the economic activity on the natural environment at Romania’s level

7. Conclusions
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Abstract. In our approach to homologate the first Romanian rabbit breed, Transylvanian Giant Rabbit (TGR),
we undertook a series of research to highlight the breed morphological, productive and reproductive
features. Thereby regarding morphological traits, results showed 3.64±0.03 cm hair length, 55.03±0.48 cm
body length, 15.97±0.15 cm ear length, and an average of 6.44±53.74 kg body weight. Regarding the
correlation coefficients upon the corporal traits strongly positive correlations were found (0.858) between ear
length and body weight, and between body length and body weight (0.865). Correlations between hair and
ear length (0.050), and between hair length and body weight (0.054) were positive but at low value. The only
negative correlation was found between hair length and body length (-0.120). Following the reproductive
traits TGR showed a prolificacy of 7.56±0.52 kits/female, a number of 7.06±0.17 weaned individuals/female
and an average of 1788.75±40.12g weight at weaning (weaned at 8 weeks of age). The productive traits of the
breed were highlighted by the body weight evolution and the average daily weight gain (DWG) between the
age of 1 and 8 months. At the age of 1 month the average weigth was 722.45±7.94g, at the age of 2 months
1880.88±8.53g, at the age of 3 months 2944.18±6.18g, at the age of 8 months attaining 6443.94±53.74g. The
highest DWG was obtained at the interval of 1-2 months (38.61g), and the lowest at 7-8 months (6.56g). The
morphometric statistics shows that this new rabbit strain is already genetically consolidated and the analyzed
reproductive and productive traits recommend it as a competitive production breed.
Key words: TGR, Oryctolagus cuniculus, morphology, productive characterization,
reproductive characterization, DWG, body length, ear length.

Introduction
According to human preference for a healthy and
high quality meat, consumer’s diversification
needs, and present ecological trend to reduce the
captures in the wild, rabbit production becomes a
real challenge for many countries worldwide especially for developing countries (Dalle Zotte
2002, Resurreccion 2003, Bovera et al. 2012, Daszkiewicz et al. 2012, Petrescu et al. 2013). Transylvanian Giant Rabbit (TGR) (Oryctolagus cuniculus)
is the first Romanian pure rabbit breed (PetrescuMag et al. 2009, 2011, 2012). There were some attempts in the field of cuniculture innovation (e.g.
White Rabbit of Cluj) (mentioned in his paper by
Petrescu-Mag et al. 2009) in the 1990’ but never
materialized for unknown reasons. The only old
success in the Romanian cuniculture innovation
was the meat hybrid called Supercuni, which was
tetra linear, and its features was competing with

that time production hybrids (Botha et al. 2007). It
seems that, at present, there are more ambitious
specialists engaged in the field of breed creation
and improvement, and this is proven by the fact
that in the same area where the TGR was created,
a research group is already working on the second
Romanian pure rabbit breed called Rabbit of Cluj
(Botha et al. 2011, 2013).
The aim of the present work was to determine
the genetic consolidation degree in the new infraspecific taxon (TGR), and to offer precise data
for those who are engaged in the field of rabbit
genetic improvement.

Materials and methods
The biological material for the studies were only clinically
healthy individuals. We bred consanguine bucks (that,
presumably, are highly homozygous for many loci) with
non-consanguine does. Function of the traits followed the
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number of individuals analyzed (n) varies (see Tables 14). The breeding stock was kept in individual cages, allocated 1.6 m2 for each specimen. Animals were fed rational
function of age and physiological state with a cereal mixture (proteic and energetic), hay and succulents. Thereby
pregnant does received feed ration with 2000 kJ DE/day
and 16% CP (Crude Protein), females in lactation received
3000 kJ DE/day with 18% CP, breeding bucks 2300 kJ
DE/day with 15% CP, and growing individuals received
1100 kj DE/day with 16% CP.
Data were statisticaly processed with GraphPad InStat programme, version 3.

Result
Regarding statistics for morphometric traits at the
TGR we obtained an average hair length of
3.64±0.03 cm, while body length showed an average value of 55.03±0.48 cm, and an average ear
length of 15.97±0.15 cm. For the studied individuals we obtained an average body weight of
6.44±53.74 kg. Variation coefficients obtained for
studied population are within the 6.01% and
8.24% limits, the lowest coefficient for the ear
length and the highest for hair length (Table 1).
Analyzing the correlations between main corporal characteristics at TGR breed, we found
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strong positive corelations between body length
and ear length (0.858), body weight and body
length (0.865), and between ear length and body
length (0.835). Between the hair and ear length we
found also positive correlation (0.050), just like in
the case of hair length and body weight (0.054).
The only negative values we recorded were at the
correlation between hair and body length (-0.120)
(Table 2).
The reproductive indices followed were:
number of live birth kits/female, number of assigned (raised) kits/female, number of weaned
kits/female, average weight at 1 month of age
(knowing that this value illustrates most precise
the does milk yield), and average weight at weaning (value which also indicates the does maternal
characters) (Table 3). The term “assigned kits” defines those situations when we had to distribute
the supernumerary kits to nurse females, in order
to achieve uniform growing and to avoid overloading females. For example in the case when a
female given birth to 10-11 kits, 2-3 kits were given
to a nurse female which had only 5-6 kits. We
planned the first weighings at 1 month of age, because after the 3rd week of lactation the milk yield
curve has a strong downward trend (Maertens et

Table 1. Statistics for the main corporal traits of Transylvanian giant rabbit
(n - number of repetition, M.U. – measurement unit).
Trait
Body weight (8 month)
Body length
Ear length
Hair length

M.U.
g
cm
cm
cm

n
76
80
80
80

Mean ± SEM
6443.94 ± 53.74
55.03 ± 0.48
15.97 ± 0.15
3.64 ± 0.03

SD
468.53
4.32
1.40
0.30

V%
7.27
7.85
6.01
8.24

Table 2. The correlation coefficients between the main corporal traits of Transylvanian giant rabbit.
Correlated traits
Hair length – Ear length
Hair length – Body length
Hair length – Body weight
Ear length – Body length
Ear length – Body weight
Body length – Body weight

n
44
44
44
44
44
44

r
0.050
-0.120
0.054
0.835
0.858
0.865

r2
0.002
0.014
0.002
0.697
0.736
0.748

p
0.745
0.436
0.725
0.269
0.001
0.001

Regression
Y = 3.536 + 0.002X
Y = 4.057 – 0.022X
Y = 3.606 +0.016X
Y = 13.942 + 2.586X
Y = 29.977 + 4.467X
Y = 7.747 + 1.454X

Table 3. The main reproductive traits for Transylvanian giant rabbit
(n - number of repetition, M.U. – measurement unit).
Traits
No. of live birth kits / female
No. of assigned kits / female
No. of weaned kits
Weight at 1 month of age
Average weight at weaning (8 weeks)

n
60
60
58
118
113

M.U.
individual
individual
individual
g
g

Mean ± SEM
7.56 ± 0.52
7.56 ± 0.12
7.06 ± 0.17
722.45 ± 7.94
1788.75 ± 40.12

SD
2.06
0.51
0.68
86.26
160.49

V%
27.24
6.74
9.63
11.93
8.97

R.M. Petrescu-Mag et al.
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Table 4. Body weight evolution of Transylvanian giant rabbit between the age of 1 and 8 months
(n - number of replications, M.U. – measurement unit).
Specification
Weight at 1 month of age
Weight at 2 months of age
Weight at 3 months of age
Weight at 4 months of age
Weight at 5 months of age
Weight at 6 months of age
Weight at 7 months of age
Weight at 8 months of age

n
118
113
88
78
71
70
72
76

M.U.
g
g
g
g
g
g
g
g

al. 2006), thus at the end of the 4th week after parturition the most females have no milk at all, and
kits are enforced to pass to solid food. That is why
the body weight of kits at 1 month of age reflects
the females nursing capacity. In these conditions
we recorded an average of 7.56±0.52 kits/female,
and an average of 7.06±0.17 weaned kits/female
which indicates a very low mortality rate at suckling kits. The average weight of 722.45±7.94g at 1
month of age and 1788.75±40.12g at weaning (8
weeks) indicates that females have good milk
yield and nursing capacity, traits which will be
monitored further for an objective female selection.
Regarding the evolution of body weight (Table 4), TGR showed real aptitude for meat production, trait inherited from Californinan breed
(which contributed at the TGR formation), and
was maintained and strengthened through a rigorous selection over generations. TGR being a
large sized breed has weight evolutions above
medium size breeds but still slightly below heavy
breeds, this fact due to the orientation for meat
production, respectively dressing percentage and
bone-meat ratio issues to be studied.
In terms of daily weight gain (DWG) TGR
starts with 38.61 g for the interval of 1-2 month of
age, then slightly decreases to 35.44 g for the interval of 2-3 months, and shows continuous decreasing tendencies (Table 5). These values are
close to the best performing hybrids worldwide.
These qualities show again the capacities of TGR
toward meat production, purpose which otherwise are included in the objectives of the creation
of the breed. After the age of 6 months, DWG decreases significantly (13.77 g), being in fact the
natural evolution for this period of life. Advancing
in age, the DWG decreases continuosly ending for
the interval of 7-8 months with 6.56 g. The average
daily weight gain considered for the whole period
(1-8 months) was 27.24 g.

Mean ± SEM
722.45 ± 7.94
1880.88 ± 8.53
2944.18 ± 6.18
3969.87 ± 10.61
4965.49 ± 14.84
5833.85 ± 23.06
6247.08 ± 27.13
6443.94 ± 53.74

SD
86.26
90.67
58.05
93.78
125.05
193.00
230.24
468.53

V%
11.93
4.82
1.97
2.36
2.51
3.30
3.68
7.27

Tabel 5. Average daily weight gain (DWG) of Transylvanian giant rabbit between the age of 1 and 8 months.
Interval
1 - 2 month DWG
2 - 3 months DWG
3 - 4 months DWG
4 - 5 months DWG
5 - 6 months DWG
6 - 7 months DWG
7 - 8 months DWG
1 - 8 months DWG

M.U.
g
g
g
g
g
g
g
g

Value
38.61
35.44
34.18
33.18
28.94
13.77
6.56
27.24

Nothing more conclusive than the above mentioned values that emphasize again that this new
breed has real production advantage. The results
also show that the optimum age for capitalization,
depending on carcass weight desired, is 3, 4 or 5
months when the animal still can produce between economic limits (due to high DWG). Of
course growing to a higher age (4-5 months) involves custom technology, which can be really expensive in industrial systems, that is why it is
more suitable for household conditions.

Discussion
The TGR is the first Romanian rabbit breed with
real chances of approval in the near future, according to feedbacks from the ANARZ (Romanian National Agency in Animal Husbandry and Reproduction). It is also the first Romanian breed which
has scientific papers published in journals with international scope.
Because the formation of this breed is based
on rabbit populations with polymorphic features
(Petrescu-Mag et al. 2009), the animals show a
pronounced rusticity, reflected by reduced mortality at youngs, and at sukling category this indicator tends to zero (Table 3, Fig.1).
The study shows that the TGR population is
genetically stable, proved the lack of characters
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segregation and no problems due to inbreeding
(there are enough bloodlines and families to ensure avoiding the undesired effects of inbreeding
depression), and confirmed by statistical data.
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Abstract. The current paper presents the preference of the Romanian customers (aquarium hobbyists) for
different freshwater aquarium fish based on survey data, as well as statistics collected from the Romanian
hatcheries, import-export companies, intermediary companies, and small and occasional merchants during
2000-2010. Twenty of the most important companies and producers in Transylvania (Romania) were
considered in the statistics. Results showed that the top three most popular fish in Transylvania were
comprised of the guppy (Poecilia reticulata, 18.2%), neon tetras (Paracheirodon innessi, 17.4%) and platyfish and
swordtails (Xiphophorus superspecies, 9.8%). At the family level, the most popular aquarium fish were
Poeciliidae (36.2%), Characidae (28.1%), Cyprinidae (11.4%) and Anabantidae/Belontiidae (7.6%).
Key words: aquarium fish market, guppy, neon tetra, swordtail, Poeciliidae.

Introduction
Home aquariums host a variety of species including tens of endangered species (Hărşan &
Petrescu-Mag 2008) as well as several tens of
model organisms for scientific purposes (Tezuka
et al. 2011, Petrescu-Mag et al. 2010). The freshwater aquarium became a popular and educational
activity for ‘children’ of all ages. But, most of all,
the aquarium industry is a profitable enterprise
for many companies from all over the world and
mainly for Southeast Asian companies of aquaculture (Ng & Tan 1997, Petrescu-Mag 2007). While
there are some negative characteristics of the trade
such as impacts on biodiversity (Burlacu et al.
2009a,b, Păsărin & Petrescu-Mag 2011), the beneficial effects of aquarium on human health and well
being were demonstrated long time ago (see in
Petrescu-Mag 2007, review). Archeologists discovered old aquarium remains from antiquity on
most of the worlds’ continents (Kaszony 1970 and
references therein). Currently, aquariums are a
very useful and effective way to psychologically
treat some affection in old people and orphans
(Bud 2002).
In U.S. marine aquarium hobby is better developed than it is in Europe, but suffered recently

a decline in part due to global economics (Rhyne
& Tlusty 2012). In Europe, due to tradition, biotechnologies and engineering, the marine aquarium hobby is now on an ascending trend (Olivotto
et al. 2009, 2011a,b). Unfortunately, in Romania,
marine aquariums are most often less suitable and
sometimes difficult to maintain for many hobbyists due to their poor knowledge about marine fish
keeping and the lack of necessary materials or animals. On the other hand, there is a well developed
tradition in Romania for freshwater aquarium due
to the fact that these fish are easy to keep, reproduce, buy or sell. For this reason, a large part of
the commercial interest as regards the aquarium
hobby in Romania is centered on the freshwater or
brackish aquarium.
The Romanian aquarium market as a whole is
composed by Romanian hatcheries, import-export
companies, intermediary aquarium trade companies, small and occasional merchants and customers. The current paper presents the preference of
the Romanian customer (aquarium hobbyist) for
different freshwater aquarium fish species or families based on survey data and statistics collected
from the Romanian hatcheries, import-export
companies, intermediary companies, and small
and occasional merchants during 2000-2010.

Customer preferences and trends for aquarium fish in Transylvania

Materials and Methods.
Data for the 2000 to 2010 decade were collected on species
sold, directly from each company or aquarium fish producer. Twenty of the most important companies and producers in Transylvania (Romania) were considered for
these statistics. The companies or aquarium fish breeders
specialized on production of 1-5 species were not taken
into account for the present study. The percentages were
calculated per number of fish marketed, not as Leu or
Euro cashed. The total amount of fish sold represented
100%, while each aquarium fish family received a specific
percentage. The sum of the percentages calculated per
families of fish equals 100%. A similar statistics was designed for species preference of the customer. The final
tables (Tables 1 or 2) were completed with the average
values in percentages.

Results and Discussion
Final statistics indicated that, in Transylvania, the
families that were most popular were the Poeciliidae, Characidae, Cyprinidae and Anabantidae/Belontiidae. Cyprinodontidae and Callichthyidae were sold in moderate percentages, while
Cichlidae, Gasteropelecidae, Lebiasinidae, Loricariidae, Serrasalmidae, Melanoteniidae or other
families were less popular (see Table 1). However,
individual species level data were collected since
many of the popular families contained more species (see Table 2).
The guppy (Poecilia reticulata) is a highly
commercial fish species (Turan et al. 2006,
Karayücel et al. 2006, Shaddock 2011) ranking always among the top 10 most popular ornamental
fishes (Lozinsky 2011). This poeciliid, as many
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others (Liley 1966, Bourne et al. 2003, Bourne &
Watson 2009), exhibits a marked sexual dimorphism due to the more pigmented bodies and larger fins in males, with almost continuous color
pattern polymorphism (Haskins et al. 1961). In the
ornamental fish trade, this results in guppy males
commanding up to four times the price of females.
Because of this pricing difference, the culture of
all-male populations is of significant commercial
advantage (Piferrer & Lim 1997). Additionally,
fishes present a dazzling array of gender identity
types ranging from synchronous hermaphroditism, protandrous, and protogynous hermaphroditism to gonochorism. At the same time, fish exhibit high variability in sex determination mechanisms including environmental, polygenic, and
chromosomal. All of these factors influence the
ornamental fish enterprise to invest in research
that manipulates male biased sex ratios in guppies
using several approaches such as: (1) thermal manipulation (Karayücel et al. 2006, Petrescu-Mag
2007); (2) manipulation of pH levels (PetrescuMag 2007). However, neither thermal nor pH manipulations influenced sex ratio bias in meaningful
ways; (3) conspecific stress was successfully used
for sex ratio manipulation (Mag et al. 2005); (4)
hormonal induced masculinization of guppies was
achieved by using natural or synthetic androgens
(Kavumpurath & Pandian 1993a, Pandian &
Sheela 1995, Piferrer & Lim 1997, Turan & Akyurt
2003, Turan et al. 2006, Petrescu-Mag 2007); and
(5) the most efficient manner for producing
monosex guppy males is the use of YY males (supermales) (Mag-Muresan et al 2004). YY guppy

Table 1. Statistics of fish families marketed in Transylvania during 2000-2010.
Marketed
during
2000-2010
36.2%
28.1%

Cyprinidae
Anabantidae/Belontiidae
Cyprinodontidae
Callichtyidae
Cichlidae

11.4%
7.6%
5.4%
4.2%
2.1%

Market status (assessed by
evaluating the time elapsed after reaching the sellable size)
Saturated
Unsaturated for some species,
saturated for others
Saturated
Unsaturated for Betta splendens
Unsaturated
Saturated
Saturated

Gasteropelecidae
Lebiasinidae
Loricariidae
Serrasalmidae
Melanoteniidae
Other families

0.9%
0.8%
0.6%
0.5%
0.3%
1.9%

Unsaturated
Unsaturated
Unsaturated
Saturated
Unsaturated
-

Family
Poeciliidae
Characidae

Trend (based on market demand
in the last two years)
Ascending for some varieties
Ascending for some species,
descending for others
Stable
Ascending for Betta splendens
Ascending
Stable
Descending due to their territorial
behavior and aggressiveness
Ascending
Ascending
Ascending
Descending
Ascending
-
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Table 2. Statistics of fish species marketed in Transylvania during 2000-2010.
Species
Poecilia reticulata

Marketed during
2000-2010
18.2%

Market status

Trend
Ascending for some varieties

Paracheirodon innessi

17.4%

Xiphophorus superspecies

9.8%*

Saturated (unsaturated for guppy males)
Unsaturated.
Saturated in summer
Saturated

6.5%
5.4%
3.7%
2.4%***
2.0%
1.6%**
1.6%*******
0.9%
0.8%
0.7%****
0.7%
0.6%
0.6%****
0.6% ****
0.5% ****
0.5%
0.5%
0.4%****
0.4%
0.4%***

Unsaturated
Saturated
Unsaturated
Saturated
Saturated
Saturated
Saturated
Unsaturated
Saturated
Unsaturated
Saturated
Saturated
Unsaturated
Unsaturated
Unsaturated
Saturated
Unsaturated
Unsaturated
Saturated
Saturated

0.3%****
0.2%
0.2%
0.2%
0.1%
0.1% ****
0.1% ****
0.1%
0.1%
0.1%
0.1%
0.1%
0.1% ****
0.1% ****
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1% ****
0.1% ***
0.1%
0.1%
0.1% ****

Unsaturated
Saturated
Saturated
Saturated
Unsaturated
Unsaturated
Unsaturated
Saturated
Saturated
Unsaturated
Saturated
Saturated
Unsaturated
Unsaturated
Saturated
Saturated
Unsaturated
Saturated
Saturated
Unsaturated
Saturated
Saturated
Saturated
Saturated
Saturated
Unsaturated
Saturated
Saturated
Saturated
Unsaturated

Betta splendens
Barbus sumatranus
Poecilia sphenops
Carassius auratus
Pterophyllum scalare
Corydoras sp
Danio rerio
Tanicthys albonubes
Puntius titteya
Aphyosemion australe
Hyphessobrycon eques
Hyphessobrycon erythrozonus
Mikrogeophagus ramirezi
Trigonostigma heteromorpha
Paracheirodon axelrodi
Trichogaster trichopterus
Nematobrycon palmeri
Aphyosemion gardneri
Gymnocorymbus ternetzi
Cyprinus carpio var. koi
Poecilia velifera
Trichogaster leeri
Puntius conchonius
Haplosternum thoracatum
Nannostomus beckfordi
Symphysodon discus
Ancistrus sp
Astronotus ocellatus
Aulonocara nyassae
Barbus cumingi
Cichlasoma severum
Cichlasoma nigrofasciatum
Colisa labiosa
Colisa lalia
Danio frankei
Devario malabaricus
Hasemania nana
Hemichromis bimaculatus
Hemigrammus rhodostomus
Hemigrammus ocellifer
Hyphessobrycon erythrostigma
Hyphessobrycon flammeus
Hyphessobrycon herbertaxelrodi
Hyphessobrycon scholzei
Julidochromis dickfeldi
Labeo bicolor
Lepomis gibossus
Macropodus opercularis
Melanochromis auratus
Platydoras costatus

Ascending
Ascending for some varieties
(veiled or Simpson varieties)
Ascending
Stable
Ascending for black molly
Ascending for some varieties
Stable
Stable
Stable
Ascending
Stable
Ascending
Descending
Stable
Ascending
Ascending
Ascending
Descending
Ascending
Ascending
Descending
Attention given to special
specimens
Ascending
Stable
Descending
Descending
Ascending
Ascending
Ascending
Descending
Stable
Ascending
Descending
Descending
Ascending
Ascending
Descending
Descending
Ascending
Descending
Stable
Ascending
Stable
Stable
Stable
Descending
Stable
Ascending
Descending
Descending
Descending
Ascending
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Table 2. (continued)
Species
Puntius nigrofasciatus
Pseudotropheus elongatus
Maylandia zebra
Nothobranchius rachovii
Rocio octofasciata
Serrasalmus naterreri
Thayeria boehlkei
Tropheops tropheops
Other species

Marketed during
2000-2010
0.1%
0.1%
0.1%
0.1% ****
0.1%
0.1% ******
0.1%
0.1%
19.5% *****

Market status

Trend

Unsaturated
Unsaturated
Unsaturated
Unsaturated
Saturated
Saturated
Saturated
Unsaturated
-

Ascending
Ascending
Ascending
Ascending
Descending
Descending
Stable
Ascending
-

* Many varieties of Xiphophorus are hybrid varieties so that we were not able to assign the correct taxonomic name (as they are
not true species);
** Many breeders were not able to distinguish between C. aeneus and C. paleatus; they were considered the same/similar;
*** Marketed for aquarium but also for ponds in the garden. Special attention should be pay to Lepomis gibossus due to its invasive potential in nature (Sterud and Jørgensen 2006; Burlacu et al. 2009ab).
**** Poorly marketed due to low possibility to produce or import the species at acceptable prices and sufficient amount.
***** Estimated by authors and not reported by breeders or companies.
****** Only from import, not produced in the country.
******* Present also as genetically engineered organism (fluorescent varieties – Glo-fish).

males are generally artificial produced using XY
females, after a male to female sex-reversal induced by estrogen treatment (Takahashi 1975, Kavumpurath & Pandian 1993b, Petrescu-Mag &
Bourne 2008). Note that XY females and YY males
occur naturally when XX-XY system is suppressed
(Winge 1930).
Besides all-male-stocks production of some
species, the hatcheries and importers must take in
account also the variation of customer preference
in regards of fish varieties or seasonal preference
variation. For example, Simpson swordtails
(Xiphophorus hellerii) or veiled swordtails are better
marketed than classical ones (Mag-Muresan & Pop
2004). On the other hand, in Europe there are
many legal regulations and standards with regards to the environment, the use of renewable resources, and the safety of products and animal
welfare (Costea 2009, Pop & Mag 2005, PetrescuMag et al. 2009, Petrescu-Mag 2009, Petrescu-Mag
& Petrescu 2010). These should be also considered
by hatcheries, farms and pet-shops.
In terms of fish caught or reared in seminatural conditions, there are only few cases and
numerically insignificant: Cyprinus carpio (var. koi)
and Carassius auratus (goldfish), cultured in lakes
and ponds, and Lepomis gibossus, captured from
rivers and lakes (this was reported in the period
2000-2001 and fortunately it was poorly marketed
so that translocation of this invasive species due to
aquarium market was not significant).
More than 80% from total fish marketed in
Transylvania is locally and domestically pro-

duced. The rest is imported from Southeast Asia
(mainly from Singapore, Pop & Mag-Mureşan
2004). This is the case of some genera such as:
Betta, Ancistrus, Colisa, Labeo, Platydoras or Serrasalmus, and there are several others.
However, Transylvanian hatcheries produce
large numbers of Characids due to tradition and
good water quality (low hardness) compared to
neighboring regions. Some of total production of
Characids (about 2%) is exported to Hungary and
Austria.
Apparently, on the inexplicably small Cichlid
demand we were told at the pet shops that aquarists avoided them due to their size and aggressiveness. We know from our own experience that,
except angelfish and few others, Cichlids are most
often incompatible with smaller fish in the same
aquarium. Furthermore the lifespan is longer in
Cichlids than most other families (e.g. Poeciliidae,
Belontiidae/Anabantidae) and this also inhibits
new acquisitions.
There is a direct correlation between aquarium
trade sales and the school calendar because the
customers are mainly children and selling fish in
pet shop decreases sharply during the summer.

Conclusions
Aquarium fish production and market understanding are not easy tasks; they require a lot of
knowledge with regards to customer preference,
aquaculture, biotechnology, environmental protec-
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tion, marketing and animal welfare. The top three
of the best marketed aquarium fish in Transylvania are guppy (Poecilia reticulata), tetra neon fish
(Paracheirodon innessi) and Xiphophorus superspecies. The customer's preferences and trends influences to a great extent the domestic ichthyofauna
propagation, the latter which may directly affect
native fish populations if aquarium fish were to be
released to the wild.
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Abstract
The paper analyzes the European Union Court of Justice interpretation of: 1) Commission
Regulation no. 530/2008 establishing emergency measures as regards purse seiners fishing for
bluefin tuna in the Atlantic Ocean, east of longitude 45°W, and in the Mediterranean Sea and 2) the
validity of Article 7(2) of Council Regulation no. 2371/2002 on the conservation and sustainable
exploitation of fisheries resources under the Common Fisheries Policy (CFP). The two aspects are
seen both in the context of CFP as a policy of the European Union which aims at ensuring
exploitation of living aquatic resources, providing, in the same time, sustainable economic, social
and environmental conditions, and also in wider context of international law, namely it is
International Convention for the Conservation of Atlantic Tunas (which was signed in Rio de
Janeiro on 14 May 1966).
Key words: aquatic resources, conservation, regulation, precautionary principle

INTRODUCTION
The present paper discusses the main
European Union (EU) legal and policies
provisions regarding sustainable use of the
aquatic resources and some international
stipulations in this respect. We bring forward
the objectives of the Common Fisheries
Policy (CFP), as they are reflected under the
EU treaties and Basic CFP Regulation. These
CFP objectives emphasize the cross-cutting
nature of EU environmental policy, term
upon which we will focus through out the
entire analyze. Our scientific approach is
complemented by presenting a case law from
the Court of Justice of the European Union
(CJEU), being more precisely a procedure of
preliminary ruling. But, what is the procedure
of preliminary ruling? According to article
(art.) 267 of the Treaty on the Functioning of
the European Union (TFEU), the Court of
Justice of the European Union shall have
jurisdiction to give preliminary rulings
concerning: (a) the interpretation of treaties,
(b) the validity and interpretation of acts of
the institutions, bodies, offices or agencies. If

such a question is raised before any court of a
Member State (MS), the court may, if it
considers that a decision on the question is
necessary to give judgment, request the Court
to rule on this issue. If such a question is
raised in a case pending before a national
court against whose decisions there is no
judicial remedy under national law, that court
shall bring the matter before the Court [11].

MATERIAL AND METHOD
Methodological stages and their main
tools consist of: 1. setting the research topic,
2. documentation, 3. explain legal and
political phenomena, 4. drafting the work.
The choice of topic (1) was made considering
authors’ scientific background, available
scientific resources, theoretical and practical
importance of the research topic. We
emphasize that documentation was essential
prior to choosing the topic. Systematic
documentation was developed on the entire
front of the issues mentioned and it took
place after the setting the research topic. In
this regard, we have used legal and political
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documents,
CJEU
jurisprudence
and
scientific articles. Within stage number 3, we
used the method of data interpretation
(deductive, comparative). For legislation
analyses, we used the method of juridical
comparative research, comparing legal
provisions that exist at EU level and at
international level. The third stage is the most
complex one, being composed of two
important moments: the creative moment and
critical-valued moment. For evaluation of
methodological framework we had in mind
indicators as (by way of illustrative):
determining the importance of subject and of
research activities; choosing research
methods and techniques according to the
field and objectives.

THE COMMON FISHERY POLICY
AND THE RELATION WITH THE
ENVIRONMENTAL POLICY
The TFEU, in article 38, makes express
reference to a Common Fisheries Policy (as
well as a Common Agricultural Policy (CAP).
However, both the CFP and the CAP still fall
within the same Treaty title (Title III on
Agriculture and Fisheries), have joint
objectives [article 39, alignment 1 TFEU: (a)
to increase agricultural productivity by
promoting technical progress and by ensuring
the rational development of agricultural
production and the optimum utilization of the
factors of production, in particular labor; (b)
thus to ensure a fair standard of living for the
agricultural community, in particular by
increasing the individual earnings of persons
engaged in agriculture; (c) to establish
markets; (d) to assure the availability of
supplies; (e) to ensure that supplies reach
consumers at reasonable prices] and the same
legal basis stated in article 38, TFEU and
article 43(2) and 43(3), TFEU. Moreover,
there are still no separate or differentiated
objectives for the two policies, and article
38(1), TFEU makes clear that “references to
‘agriculture’ are to be understood as also
referring to fisheries” [12]. As we showed
before, the general objectives for the CAP and
the CFP are all economic/market-related, and
in addition, articles 40-42, aim at ensuring the
establishment of a common market. Therefore,
the environmental requirements, which are so

present today, are almost missing. It may be
argued that the objectives named in article 39,
alignment 1, point a) and d) are, in some
extent, connected to the objectives of
environmental protection and conservation.
Nevertheless, we go further and we must make
reference to article 11 TFEU. This article
consecrates the EU environmental policy as a
cross policy, in the sense that: “Environmental
protection requirements must be integrated
into the definition and implementation of the
Union policies and activities, in particular with
a view to promoting sustainable development”
[12]. Art. 191 (1) defines the objectives of the
EU environmental policy: preserving,
protecting and improving the quality of the
environment, protecting human health,
prudent and rational utilization of natural
resources, promoting measures at international
level to deal with regional or worldwide
environmental problems, and in particular
combating climate change. Art. 191 (3)
underlined that, in preparing its policy on the
environment, the Union shall take account of:
available scientific and technical data,
environmental conditions in the various
regions of the Union, the potential benefits and
costs of action or lack of action, the economic
and social development of the Union as a
whole and the balanced development of its
regions. Out of these provisions, we see that
environmental objectives must be taken into
account in developing CFP (and CAP) new
strands. Very helpful in identifying the real
aims and objectives of CFP, is so called Basic
CFP Regulation - Council Regulation no
2371/2002 of 20 December 2002 on the
conservation and sustainable exploitation of
fisheries resources under the Common
Fisheries Policy. According to it, CFP shall
cover
conservation,
management
and
exploitation of living aquatic resources,
aquaculture, and the processing and marketing
of fishery and aquaculture products where
such activities are practiced on the territory of
MS or in Community waters or by
Community fishing vessels or, without
prejudice to the primary responsibility of the
flag State, nationals of Member States.
Moreover, the CFP shall provide for coherent
measures
concerning:
conservation,
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management and exploitation of living aquatic
resources, limitation of the environmental
impact of fishing, conditions of access to
waters and resources, structural policy and the
management of the fleet capacity, control and
enforcement,
aquaculture,
common
organization of the markets, and international
relations. Article 2 of the same regulation sets
the objectives of CFP. It has to ensure
exploitation of living aquatic resources that
provides sustainable economic, environmental
and social conditions. Therefore, three
outcomes are anticipated to be delivered: a
commercially viable industry, sustainable
environmental conditions and support for poor
coastal communities dependent on fishing. For
this purpose, the Community shall apply the
precautionary approach in taking measures
designed to protect and conserve living aquatic
resources, to provide for their sustainable
exploitation and to minimize the impact of
fishing activities on marine eco-systems. It
shall aim at a progressive implementation of
an eco-system-based approach to fisheries
management. It shall aim to contribute to
efficient fishing activities within an
economically viable and competitive fisheries
and aquaculture industry, providing a fair
standard of living for those who depend on
fishing activities and taking into account the
interests of consumers [3]. The Marine
Strategy Framework Directive (MSFD) is the
environmental pillar of the integrated maritime
policy, designed to ‘protect and preserve the
marine environment, prevent its deterioration
or, where practicable, restore marine
ecosystems in areas where they have been
adversely affected , and aims to achieve ‘good
environmental status’ for European seas by
2020 [4]. Although fisheries receive a specific
attention under the MSFD, fisheries are not
subject to its direction and the MSFD notes
that they will continue to be regulated
exclusively through the CFP [13].

PRECUTIONARY PRINCIPLE AND
ITS REFLECTION IN A CASE LAW
Article 15 of the Rio Declaration explained
the precautionary principle, as agreed by the
signatory states, to mean that lack of full
scientific certainty of serious damage should

not postpone cost-effective preventive
measures, so that erring on the side of
caution to exclude risk is justified according
to the precautionary principle. The
precautionary principle is detailed in article
191 of the Treaty on the Functioning of the
European Union, and it aims at ensuring a
higher level of environmental protection
through preventative decision-taking in the
case of risk. However, in practice, the scope
of this principle is far wider and also covers
consumer policy, European legislation
concerning food and human, animal and
plant health. The Communication from the
Commission of 2 February 2000 on the
precautionary principle [6] establishes
common guidelines on the application of the
precautionary principle. The Commission
stresses that the precautionary principle may
only be invoked in the event of a potential
risk and that it can never justify arbitrary
decisions. The precautionary principle may
be invoked when the three preliminary
conditions are met: identification of
potentially adverse effects; evaluation of the
scientific data available; the extent of
scientific uncertainty. The general principles
of risk management remain applicable when
the precautionary principle is invoked. These
are
the
following
five
principles:
proportionality between the measures taken
and the chosen level of protection; nondiscrimination in application of the measures;
consistency of the measures with similar
measures already taken in similar situations
or using similar approaches; examination of
the benefits and costs of action or lack of
action; review of the measures in the light of
scientific developments [6]. Emergency
measures may be adopted by the Commission
on its own initiative or at the request of a
MS, first, if there is evidence of a serious
threat to the conservation of living aquatic
resources, or, secondly, if fishing activities
have caused a threat to the marine ecosystem,
in either case requiring immediate action (art.
7, al. 1 of Basic CFP Regulation). The
preamble to the 2002 Basic Regulation
requires that, while pursuing an objective of
sustainable development, decision-makers
shall take
into account economic,
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environmental and social aspects in a
balanced manner. Article 2(1) goes on to add
further context to the objective: “For this
purpose, the Community shall apply the
precautionary approach in taking measures
designed to protect and conserve living
aquatic resources…” While the above subparagraph of article 2(1) does use the term
“shall” in reference to application of the
precautionary approach, this appears to be
mitigated by the subsequent aims linked to
the economic and social dimensions of
sustainable development [8]. However, the
actual
mechanisms
for
achieving
precautionary
and
ecosystem-based
approaches to fisheries management were not
clearly outlined, nor was it specified how
they would integrate with existing legislation.
More usually, emergency measures are
deployed to control the import of fish from
outside the EU on the ground that their
import poses a potential threat to human
health [13]. Although emergency measures
are used to control fishing, only one measure
is in force to control fishing inside EU
waters: Commission Regulation no 677/2003
establishing emergency measures for the
recovery of the cod stock in the Baltic Sea.
Emergency measures are more often used to
control the import of fish, such as:
Commission Decision of 12 November 2008
on emergency measures suspending imports
from Peru of certain bivalve mollusks
intended
for
human
consumption;
Commission Decision of 30 September 2009
on emergency measures applicable to
crustaceans imported from India and
intended for human consumption or animal
feed; Commission Decision of 12 July 2010
amending
Decision
2008/630/EC
on
emergency
measures
applicable
to
crustaceans imported from Bangladesh and
intended for human consumption.
The case of law. The main proceeding and
the questions referred for a preliminary
ruling: AJD Tuna is a company established
in Malta and it has as its main activity the
farming and fattening of blue fin tuna caught
alive in the Mediterranean Sea with a view to
reselling them to traders. It owns two fish
farms for the breeding of tuna. One of these

has a maximum fattening capacity of 2 500
tones while the other has a capacity of 800
tones. (Each Member State’s quota is divided
by the number of vessels flying the flag of or
registered in that State. During 2008, the 131
purse seiners authorized to fish for bluefin
tuna in the Eastern Atlantic and the
Mediterranean were as follows: 1 Cypriot, 4
Maltese, 6 Spanish, 16 Greek, 36 French and
68 Italian. The individual quota for seiners
more than 24 meters long was 110 to 120
tones for French seiners, 52 tones for Italian
seiners and 251 to 352 tones for Spanish
seiners). Following the adoption of the
Commission Regulation no. 530/2008 of 12
June 2008 establishing emergency measures
as regards purse seiners fishing for bluefin
tuna in the Atlantic Ocean, east of longitude
45°W, and in the Mediterranean Sea (‘the
Regulation’), the Direttur tal-Agrikoltura u
s-Sajd prohibited AJD Tuna from buying in
or importing into Malta bluefin tuna for the
purposes of its activities. AJD Tuna brought
proceedings before the Prim’Awla tal-Qorti
Ċivili seeking compensation for damage it
claims to have suffered as a result of that
prohibition, which it alleges is excessive,
unlawful and unreasonable. It claimed that it
was impossible for it to acquire the quantities
of tuna to which it considered it was entitled
(AJD Tuna claims that, for the year 2008, it
was authorized by ICCAT to acquire 3 200
tones of bluefin tuna for the purposes of its
activities and that, consequently, it had
bought that quantity from French and Italian
fishermen before the opening of the fishing
season). Consequently, the national court
took the view that the outcome of the case
was dependent on the validity of the
Regulation. In those circumstances, the
Prim’Awla tal-Qorti Ċivili (the Maltese
court) decided to stay the proceedings and to
refer ten questions to the Court of Justice for
a preliminary ruling. We mention further,
only two of them, namely those related to the
existence of a serious threat to the
conservation of living aquatic resources or to
the marine eco-system caused by fishing
activities and the need to take immediate
action. These questions were [7]:
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(1) Is [the Regulation] invalid because it
infringes article 253 EC in so far as it does
not state sufficiently the reasons for the
adoption of the emergency measures
established [in articles 1, 2 and 3 of the said
regulation], and in so far as it does not give a
clear enough picture of the reasoning behind
these measures?
(2) Is [the Regulation] invalid because it
infringes article 7(1) of the Basic RegulationCouncil Regulation no 2371/2002 in so far
as, in its recitals, it does not establish
adequately (i) the existence of a serious
threat to the conservation of living aquatic
resources or to the marine eco-system caused
by fishing activities and (ii) the need to take
immediate action? By these two questions,
the referring court seeks to ascertain from the
Court whether the Regulation satisfies the
obligation to state reasons laid down in
article 296(2) TFEU and, in particular,
whether the statement of reasons provides an
adequate description of the circumstances in
which the Commission may act on the basis
of article 7(1) of the Basic Regulation.
Legal context:
1. Article 7 of the Basic Regulation states
that: “1. If there is evidence of a serious
threat to the conservation of living aquatic
resources, or to the marine eco-system
resulting from fishing activities and requiring
immediate action, the Commission, at the
substantiated request of a Member State or
on its own initiative, may decide on
emergency measures which shall last not
more than six months. The Commission may
take a new decision to extend the emergency
measures for no more than six months. 2. The
Member State shall communicate the request
simultaneously to the Commission, to the
other Member States and to the Regional
Advisory Councils concerned. They may
submit their written comments to the
Commission within five working days of
receipt of the request (…). 3. The emergency
measures shall have immediate effect. They
shall be notified to the Member States
concerned, and published in the Official
Journal” [3].
2. The Council, on the base of article 5 of
the Basic Regulation, adopted Regulation no

1559/2007 of 17 December 2007 establishing
a multi-annual recovery plan for bluefin tuna
in the Eastern Atlantic and Mediterranean
and amending Regulation no 520/2007.
Article 1 of Regulation no 1559/2007
provides that the purpose of that regulation is
to lay down general rules for the application
of a multi-annual recovery plan for bluefin
tuna in the Eastern Atlantic and the
Mediterranean.
3. On the bases of article 7 (1) of the Basic
Regulation, was adopted the Commission
Regulation no. 530/2008 (“the Regulation”).
Article 1: Fishing for bluefin tuna in the
Atlantic Ocean, east of longitude 45 °W, and
the Mediterranean by purse seiners flying the
flag of or registered in Greece, France, Italy,
Cyprus and Malta shall be prohibited as from
16 June 2008. It shall also be prohibited to
retain on board, place in cages for fattening
or farming, transship, transfer or land such
stock caught by those vessels as from that
date; Article 2: Fishing for bluefin tuna in the
Atlantic Ocean, east of longitude 45 °W, and
the Mediterranean by purse seines flying the
flag of or registered in Spain shall be
prohibited as from 23 June 2008. It shall also
be prohibited to retain on board, place in
cages for fattening or farming, transship,
transfer or land such stock caught by those
vessels as from that date; Article 3: 1.
Subject to paragraph 2, as from 16 June
2008, Community operators shall not accept
landings, placing in cages for fattening or
farming, or transshipments in Community
waters or ports of bluefin tuna caught in the
Atlantic Ocean, east of longitude 45 °W, and
the Mediterranean Sea by purse seiners. 2. It
shall be allowed to land, place in cages for
fattening or farming and to transship in
Community waters or ports of bluefin tuna
caught in the Atlantic Ocean, east of
longitude 45 °W, and the Mediterranean Sea
by purse seiners flying the flag of, or
registered in Spain until 23 June 2008 [2].
4. The International Convention for the
Conservation of Atlantic Tunas, which was
signed in Rio de Janeiro on 14 May 1966 and
entered into force on 21 March 1969, aims at
ensuring
optimum
conservation
and
management of resources of tunas in the
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Atlantic Ocean and its adjacent seas. The
Contracting Parties agreed to establish a
commission - the International Commission
for the Conservation of Atlantic Tunas
(‘ICCAT’), whose role is to ensure that the
objectives of the Convention are carried out.
In 2006, ICCAT adopted Recommendation
06-05 to establish a fifteen-year recovery
plan for bluefin tuna (Thunnus thynnus) in
the Eastern Atlantic and Mediterranean. In
order to rebuild the stock, that plan provides
for a graduated reduction in the total
allowable catch (‘TAC’) level from 2007 to
2010, restrictions on fishing within certain
areas and time periods, a new minimum size
for bluefin tuna, measures concerning sport
fishery and recreational fishery as well as
control measures and the implementation of
the ICCAT scheme for joint international
inspection to ensure the effectiveness of that
plan. European Union approved this
convention by Council Decision no
86/238/EEC of 9 June 1986.
As regarding these two questions, the
Court ruled the following: The regulation
was adopted on the basis of article 7(1) of the
Basic Regulation. According to that
provision, the Commission may, inter alia on
its own initiative, take emergency measures
under three conditions. There must, first of
all, be a serious threat to the conservation of
living aquatic resources or to the marine ecosystem. Secondly, that threat must result
from fishing activities. Thirdly, immediate
action must be required in order to put an end
to that threat. As regards proof of the
existence of a serious threat to conservation
of bluefin tuna stocks, recitals 1 to 3 in the
preamble to the Regulation note the
importance of the TACs fixed for bluefin
tuna under the multi-annual recovery plan for
that fish stock. Moreover, recital 6 in the
preamble to the Regulation states that the
information obtained by Commission
inspectors
shows
that
the
fishing
opportunities allocated to purse seiners were
likely to be exhausted before the normal end
of the fishing season. Consequently, the
Commission satisfied the obligation to state
reasons in the Regulation as regards the
existence of a serious threat to the

conservation of the bluefin tuna stock in the
Eastern
Atlantic
Ocean
and
the
Mediterranean. As regards the urgency for
taking measures, recital 4 in the preamble to
the Regulation notes that the Common
Fisheries Policy is designed to ensure the
long-term viability of the fisheries sector
through sustainable exploitation of living
aquatic resources based on the precautionary
approach [10] [9]. This reminder of the
objective pursued by the Union and the
finding that the fishing quotas allocated to
purse seiners would be exceeded soon, and in
any event before the normal end of the
fishing season, provide sufficient reasons for
the urgency with which the Commission had
to act on the basis of the precautionary
approach [7].

DISCUSSIONS AND CONCLUSIONS
As regard:
1. The Lisbon Treaty explicitly establishes
a legal base for a common EU fisheries
policy in article 43, TFEU, although, as also
seen above, both the CAP and the CFP
continue to be dealt with under the same
legal base. The Basic CFP Regulation is
merely secondary legislation and is
subordinate to Treaty provisions. In July
2011, the Commission published a Proposal
for a Regulation (Proposed Regulation) that
is intended to govern the operation of the
CFP for the coming decade and overcome the
problems
inherent
in
the
policy.
Environmental sustainability of fish stocks is
to be achieved through the restoration of fish
stocks to maximum sustainable yield by 2015
[5]. This is the first time a quantifiable target
has been set for the policy, rather than simply
anticipating sustainable outcomes. However,
the reforms proposed are not as radical as
they might at first appear, for the target of
maximum sustainable yield is not to be
binding and the principles according to which
the target is anticipated to be achieved are
those underpinning the current regime [13].
2. On CFP- environment relation: Given
the absence of any specifically fisheries
related objectives in the TFEU itself and the
increasing weight of the environmental
objectives in the CFP, the question arises,
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whether the CFP in future may serve a dual
purpose, one related to common market goals
and one to ensure the protection of the
environment. It would be logical to conclude
that, except for provisions clearly related to
the Common Market, for example with
regard to competition and pricing, or to the
allocation of fishing opportunities, fisheries
legislation should be based on the
Environment Chapter of the Treaty, rather
than the provisions relating to the CAP.
Integration requirement
will become
crucially important in order to ensure that the
CFP can satisfy the environmental objectives
which are set by the Treaty and other
environmental legislation, and it will be
necessary for the CFP to include express
measures or general provisions that enable it
to comply with environmental objectives and
requirements. It has already been explained
that this is an obligation under Article 11,
TFEU [1].
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Abstract. The present paper reviews Romania’s agriculture in terms of trends and challenges. The
general factors with influence on the Agriculture, a historical of the agrarian reforms, the enlargement
process and its consequences for the agriculture of the Central and Eastern European Countries, some
comparative results between the negotiations of Romania and other Central and Eastern European
Countries, and other actual problems and solutions are discussed.
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General factors with influence on the agriculture. Romania is situated in the southeastern part of the Central Europe inside and outside of the Carpathians Arch, on the
Danube lower course (1075 km) and has exit to the Black Sea. Romania’s relief is diverse
and proportionally distributed: mountains account for 31% of the territory (the highest
peak is Moldoveanu - 2544 m, in the Carpathians), hills and plateaus occupy 36%, plains
and meadows cover 33%. The Danube Delta is the youngest relief unit under permanent
formation (with an average height of 0.52 m). The Danube Delta is one of the most
magnificent deltas in the world, and in 1991 was declared as both a Natural World
Heritage and Ramsar site. The network of Romania's rivers is radial-shaped, with 98% of
the rivers springing from the Carpathian Mountains and being collected directly or
through tributaries by the Danube. In addition, Romania has around 3,500 lakes, but
only 1% of them have an area exceeding 1 km2. Romania is endowed with a wide range
of natural resources from crude oil to gold to mineral water springs and geothermal water
deposits etc.
Romania’s climate is a transitional temperate-continental with oceanic influences
from the West, Mediterranean ones from the South-West and excessive continental ones
from the North-East. Climatic variations are caused by geographical elements, the
position of the main mountain ranges, elevation, etc. The average annual temperature
varies with latitude, standing at 8°C in the North and 11°C in the South, with 2.6°C in
the mountains and 11.7°C in the plains. In winter, the Scandinavian (Arctic) anticyclone
frequently affects the country, influencing the climate with the specific features of the
sub-polar Scandinavian climate. An absolute minimum temperature of -38.5°C was
registered at Bod in Brasov County and an absolute maximum temperature of 44.5°C at
Ion Sion in the Baragan Plain. The duration of sun shine has a high value in plain areas
(2100 - 2200 hours yearly) and a lower one in mountain areas (1800 hours).
Annual precipitation decreases in intensity from west to east, from 600 mm in the
Romanian Plain to less than 400 mm in Dobrogea, but can reach 1000-1400 mm in the
mountain areas.
During the last decades, severe weather events were more numerous in Romania
that in the past: flash floods, hail, intense cloud to ground strokes and many severe wind
related events like tornadoes, downbursts, waterspouts and funnel clouds (the majority
of these occurred in the south-eastern part of Romania). Climate variability and change,
drought, flooding episodes and other extreme climatic events may have significant effects
on all economic sectors, but mostly on agriculture, which is the most dependent on the
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weather. Every physical, chemical and biological process that determine the growth and
development of crops is regulated by specific climatic demands and any deviation from
those demands can determine large variability as regards the yields and, implicitly major
negative consequences on the food security. In Romania, natural disasters (floods,
droughts, desertification tendency etc) have affected agriculture. For instance, in the
years with severe droughts, very small yields (below 1000kg/ha) were obtained, with a
reduction of 60-70% of the productive potential of the areas, and sometimes the yields
were totally damaged (Busuioc & Trusca 2005, p. 167).
The total surface of Romania is 238,391 km2, which puts it on the 9th place in EU.
Land stock represents the most important natural resource, including the land plots (and
the areas covered with water) regardless of there use. The agricultural land represents
62% of the total surface and decresed slowly each year. According to the Romanian
Government (2004), arable areas represent 39.2% (63% of the total agricultural),
forests 28%, pastures and hayfields 20.5%, vineyards and orchards 2.3%, buildings,
roads and railroads 4.5%, waters and ponds 3.7% and other areas 1.8%.
Romania has a population of 21.7 million (2004), occupying the 7th place in EU.
Since 1990 (23.2 million inhabitants), Romanian population has decreased by about 1.5
million. This tendency has a direct influence upon the labor force and the negative effects
come out stronger if, at the same time, we consider the increasing trend of pensioners in
total population. In 2005, agriculture, hunting and forestry (and fishery) involved 12% of
the total population, 63% of the rural population, 26% of the active population, 29% of
the employed population, 32% of the civil employed population (Voicilas, D. M., 2008, p.
172). The share of agriculture in the labor force decreased to 28,8% in 2008 (INS, 2009,
p. 18). In Romania, 46% of the active population lives in the rural area and about 60%
of the rural population is employed in agriculture. (Vincze & Kerekes, 2009, p. 75)
Romania is one of the most rural countries in Europe, with its rural area covering 87.1%
of the country’s territory and including over 45.1% of the total population, with a density
of 45 pers/km2 (2005, according to NIS, PNDR, 2009, p. 10). The main municipal cities
and towns in Romania account for more than half of the total population, 25 of them
having over 100 thousands inhabitants each, which represents in total 57.6% of the
urban population. The first six largest cities (Bucharest, Iaşi, Cluj-Napoca, Timişoara,
Constanţa and Craiova) concentrate over 30% of the urban population. The high share of
rural population orients an important part of labor force towards agriculture.
Historical roots: agrarian reforms of 1921, 1945 and the influences of the Soviet
model. The four Romanian agrarian reforms of 1848, 1921, 1945 and 1991 had almost
the same features: each of the four agrarian reforms was based on the tensions in the
agriculture and dominated by the social issues (Udrea 1995), leaving on the second place
the economical aspects of the changes. All the land reforms and especially the one of
1921 had as a consequence the reduction of the number and size of the great landed
property and the increase in the number and surface of small landed property. The
reforms were different from each other in only two nuances (Petrisor 1995). During the
first reform, the allotment took into account the peasants’ endowment with labor
animals, so as to ensure that the landed property received would be entirely tilled
(Petrișor 1995). The land reforms of 1848 and 1921 expropriated only a part of the
former landlords’ estates and did not expropriate their agricultural inventory. In 1945,
the reform wiped out the landed gentry and its agricultural inventory. The Law 187 /
23.03.1945 on the agrarian reform had 26 articles and established, among others, that
the following will be transferred under the state ownership:
- the land and any kind of agrarian property belonging to the German citizens and
to the Romanian citizens, individuals or companies, of German nationality, that
had collaborated with the Nazi Germany;
- the land and any kind of agrarian property belonging to the war criminals and to
those guilty of the disaster in the country;
- the land and any kind of agrarian property belonging to those that were absent;
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the land belonging to those that in the last seven consecutive years did not
cultivate their lands under their own administration, excepting the plots under 10
hectares, etc.
The collectivization policy established by Lenin and Stalin was a compulsory model
for the Central and Eastern European states. Initially, the land was transferred from the
private property under the state property. After that, a program of socialist structures
development was implemented, creating production cooperatives, state farms etc and
destroying the private structures (see Table 1).
-

Table 1
The agricultural situation in several Central and Eastern European
countries during the communist period
Area (thousands ha)/
Country
Land area, 1987
Area of agricultural land of
total surface (%)
Area of arable land in 1987
Irrigable area în 1980 (%)
Hectares of arable land per
worker
The weight of agriculture
(1)*
- within the production
(average 1981-1985) (%)
- within the workforce
(average 1981-1985) (%)
- within the investments
(average 1981-1985) (%)
Weight of investments in
agriculture (2)

Poland

Romania

Czechoslovakia

Hungary

Bulgaria

18 791
60

15 038
63

6 778
53

6 511
71

6 165
56

14 403
2.8

9 994
21.2
3.2

4 755
6
5.1

5 046
8.3
4.8

3 825
28.7
3.9

18

16

8

20

15

35

34

18

26

26

28

20

20

19

11

1975 (%)
1987 (%)
Weight of active population
working in agriculture
1970 (%)
1987 (%)

15.1
15.9

13.5

12.3
13.8

16
16.7

14.6
5.8

34.6
28.8

49.3
28.7

18.5
12.2

26.4
20.9

35.8
20.0

(1) Comparison within the production sector; (2) Comparison within the national economy; Source: Magazine
Le courrier des Pays de l’Est 1 (The Table is composed by data extracted from the statistical information of
CAEM member states of 1987 and 1988 and from the Report of the European Economic Commission of 19861987 and 1987-1988).

The agricultural collectivism led to two negative consequences than can be found in each
Central and Eastern European state, but less in Poland, where the private sector
continued to have a high share:
- This policy denied the whole responsibility of the peasant for his work. The
system of planned economy excluded the co-operator from the decisional process. The
peasant, as well as the factory worker, was carrying on a segmented activity.
- It broke the ancient sacred link between the peasant and his land. This
relationship was totally denied and abolished. The peasant became an agricultural
worker.
In Romania, in the years preceding 1989, there were three types of agricultural
production units: the state farms, the agricultural co-operatives and the small
landowners. Starting with the ’50, the agriculture was the victim of an intense
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industrialization policy. In Romania and Bulgaria, the huge transfer of workforce from
agriculture to industry generated a veritable penury of workers in this field.
Briefly, the state of the nation during the forty years of communism can be
described as follows: “Romania knew, during four decades in the post-war period, a
series of qualitative changes. It was transformed from a predominant agrarian country
into a industrial-agrarian country, from a low education level country into a medium
education level one, from a nation with a majority of the population pauper and semipauper into a social community with a guaranteed minimum subsistence standard”
(Bondrea 2000).
The historical, political and economical context of the enlargement process and
its consequences for the agriculture of the Central and Eastern European
Countries (CEECs)
The pre-accession strategy and instruments. The disintegration of the soviet
bloc and the disappearance of the Soviet Union amplified the discussions on the
accession to the European Union (EU). According to the Treaty of Rome, there are no
geographical boundaries or other restrictions to prevent a country from acceding to the
EU and the main condition to become a member state is to share the European values.
After the fall of communism, the EU organisms initiated a negotiation process finalized
with agreements or commercials commitments, such as those signed in 1991 by
Hungary, Poland, Czech Republic, in 1993 by Romania and Bulgaria, in 1995 by Estonia,
Latvia, Lithuania, that had as a main objective the creation of free trade areas (Popescu
1999).
The CEECs dispose of altogether around 1/3 of all the arable land of the European
Union. It can therefore be stated that the new member countries of the European Union
constitute the food base of Europe in the domain of crop production. Animal production
has a relatively lower significance than in the countries of Western Europe. This is
demonstrated by the low numbers of animals bred. Another feature of agriculture of
Central Europe is a relatively high share of population employed in this sector. This
confirms the still high significance of agriculture in the national economies of these
countries. (Banski 2008, p. 7)
The European Council in Essen in 1994 established the pre-accession strategy in
order to prepare CEECs for the progressive integration of the acquis communautaire into
their national law, to achieve a higher compatibility between the CEECs and the
economy, institutions and legal system of the EU. This strategy is based on the following
elements: The European Agreements, The White Paper of 1995 and the financial
instruments for pre-accession.
Over the past two decades, Romania has been subjected to radical socio-economic
upheavals. Agriculture suffered extensive transformations, as the state-owned farms or
cooperatives controlled by the central authorities have been supplanted by private
property. Transformations in agricultural economy have been significantly influenced both
by the pre-accession processes as well as by later developments after obtaining the EU
membership.
By signing the Association Agreement to the EU (The Europe Agreement),
Romania engaged in the integration process. One step forward was made in June 1995,
at Snagov, when the National Strategy for the Preparation of Romania’s Accession to the
EU was adopted (Dăianu & Vrânceanu 2002). The strategy marked the procedural steps
and the actions to be undertaken in the process of alignment to the Community’s
structures. The main provisions of the Agreement concerning the agricultural products
were:
- The two signing parts of the Agreement established that The Community shall
abolish at the date of entry into force of the Agreement (01.02.95) the quantitative
restrictions on imports of agricultural products originating in Romania.
- Romania committed itself to abolish quantitative restrictions on imports of
agricultural products originating in the Community upon entry into force of the
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Agreement. This provision, without any details, favored the Community and
disadvantaged the Romanian producers.
- Some agricultural products originating in Romania shall benefit, upon the date of
entry into force of the Agreement, from the reduction of levies within the limit of
Community quotas or from the reduction of customs duties and upon the conditions
provided in the Annexes of the Agreement.
- Notwithstanding other provisions of the Agreement, if, given the particular
sensitivity of the agricultural markets, imports of products originating in one Party, which
are the subject of concessions granted, cause serious disturbance to the markets in the
other Party, both Parties shall enter into consultations immediately to find an appropriate
solution. Pending such a solution, the Party concerned may take the measures it deems
necessary.
- Community and Romania shall examine, product by product and on an orderly
and reciprocal basis, the possibilities of granting each other further concessions.
The provisions of the Association Agreement were completed by the White Paper
(1995) “Preparation of the Associated Countries of Central and Eastern Europe for
Integration into the Internal Market of the Union”. The White Paper contained the main
measures designed to assist the CEECs to operate under the requirements of the EU’
internal market and to monitorize the progress of the CEECs in transposing the acquis
communautaire (Luţaş, 1999). The White Paper was an instrument of pre-accession and
its purpose was to intensify the commercial relations among the candidate states and the
EU.
On the 29th of May 1997 Romania ratified the Agreement on accession of
Romania to the Central European Free Trade Agreement (CEFTA). The parts were The
Czech Republic, the Republic of Hungary, the Republic of Poland, the Slovak Republic and
the Republic of Slovenia on the one side and Romania on the other side. Provisions
concerning the commerce with agricultural products were included, for instance regarding
vegetables, fruits, cereals (Mazilu 2001). Romania accepted the list of agricultural
products for which the CEFTA member states apply zero or low custom fees. For the
agricultural products under temporary derogation, the process of duty fee elimination
expired on the beginning of the year 1999.
Although after the accession to the CEFTA, the Romanian exports increased in
some measure, they did not reached the level of the demand of the CEFTA member
states. Alarming was the fact that regardless the improvement tendency of Romanian
exports, the imports from other CEFTA member states were high. During 1997-1999 the
imports of chicken meat from Hungary increased over 20 times, 80% of the imported
yogurt and over 57% of non-concentrated milk came from Hungary (Mazilu 2001).
During this perion the protection of the agricultural sector signified was very important:
“the lack of protection of the agricultural sector, means deliberate participation to the
distruction of the Romanian agriculture” (Mazilu 2001). In 1998, the Romanian Ministry
of Agriculture and Food took some measure on this direction: the distribution of summer
and autumn cupons that summed in 1998 almost 50 billion and increased in 1999-2000;
subsidies of 50% of the wheat seeds price and the creation of a wheat found;
sustainement of the agricultural producers in buying tractors and other agricultural
machinery; granting of a 150 lei/kg gratification for the export of one million tons of
maize (grains) of the crop of 1997. During 2000-2006 the EU measures and the
structural adjustment instruments for the agricultural sector were included by each
candidate country in the “National Plan for Agriculture and Rural Development”. The EU
assisted the candidate countries through instruments like: PHARE, SAPARD, ISPA
programs, EBRD, World Bank loans.
Two key documents in the way to the accession to the EU were the National
Strategy of Economic Development of Romania and the National Action Plan. The
National Strategy of Mid-Term Economic Development comprised the main directions for
the economical consolidation and modernization for the accession to the EU structures.
The National Strategy of Mid-Term Economic Development of Romania (Păun 2000)
provided the means for stimulating the creation of economical effective and optimal
dimension agricultural holdings and ditered the fragmentation of the agricultural property

AAB Bioflux, 2010, Volume 2, Issue 2.
http://www.aab.bioflux.com.ro

155

below a certain limit. In the view of deepening the structural reforms, the consolidation of
agricultural holdings and the privatization of companies were emphasized. The Action
Plan established precise deadlines for the enforcement of the measures concerning the
expansion of the agricultural holdings. During 2001-2004 these areas were supposed to
be extended by association, consolidation, land tenancy, sale-purchase. The same Plan
established measures for the development of the institutional framework for the
utilization of the structural programs of pre-accession. Thus, the creation and
development of the institutional structures for the implementation of SAPARD program
were included; measures for the transition from the exclusively agricultural policy to the
rural development policy during 2000-2004 were stipulated. The accession partnership
signed by Romania was the key element of the pre-accession consolidated strategy. It
laid down the principles, the objectives and the action priorities gathering within a single
framework all the EU support forms. During 2006 a series of measures concerning the
agricultural sector (The Government of Romania, 2006) were initiated. The law on the
reform of property and justice and adjacent measures were issued. A Government
Decision (GD) on the creation and administration of the “Information system for
agriculture and forestry” was issued (an integrated system that comprised and
administrated all information on the agricultural and forestry land and it was consistent
with the general framework and with the land identification system). The PHARE project
“Support in development of agricultural land consolidation policies” was launched in
2006. The main objective of this project was to provide technical assistance for
strengthening the institutional capacity to deal with land size related constraints and the
formulation and implementation of sound agricultural and rural development policies
enabling the development of a more competitive sector.
The adoption of the acquis communautaire has as objectives both the
transposition of the legal EU regulations into the national law and their enforcement
before the accession to the EU. Consequently the accession generated costs and benefits
before and after the accession moment. The advantages and obstacles that the candidate
countries would have to face were often signalized and they were reflected in the
referenda of the candidate countries: in 1997, 80% of the population was in favour of the
accession in Romania, 49% in Bulgaria, 47% in Hungary (http://www.eurostat.com).
Among the accession defenders’ main motivations there are the generated progress, a
better standard of living, while the principal reasons of the accession opponents are the
aggravation of the crises, the decreasing of independence (especially economical).
Another problem is the long period of sacrifices. For more than ten years the candidate
countries endured severe economic reforms that led to the decrease of the living
standards for most of the population. The situation is more alarming as the starting point
is more tragic than those of Spain or Portugal in 1986. Slovenia, the richest of the new
member states, has an annual per capita income of 59% of the EU average annual per
capita income, while in Letonia, the poorest new member state, this value of 18%. The
average gross national product (GNP) of the candidate countries did not surpass 32% of
the community one, which is half of the GNP of Spain and Portugal in 1986, while the
assistance amount was lower than the one granted to Spain and Portugal when they
acceded to the EEC.
The land reforms launched after 1990. The direct consequences of the
reorganization. The accession specificity of the CEECs. The integration of the CEECs
had several features different from the previous enlargements because of factors like:
the high numer of states that acceded at the same time, the low level of economic
development and per capita income to the EU average. The total GNP of the newest 10+2
member states is lower than that of one member state – Netherlands, only four of the
CEECs have a development level close to those of Greece, Ireland, Spain, Portugal at the
moment of their accession: Slovenia is close to Spain (in 1986), Czechia to Greece (in
1981), Hungary and Poland (less) to Portugal (in 1986) (Mocanu & Voicu 2001).
The elimination of the collective and state farms was imposed with the object of
reintroducing the individual landed property and reconstructing the private property.
Even if this was a common objective of all former communist countries, the way of
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achieving it was different from one country to another. Bulgaria, Romania and Albania
decided the radical reorganization of the agricultural sector, launchin a real “agricultural
revolution”. The majority of the CEECs were more concerned about the co-operators and
about their production structures and developed a gradual reorganization process of the
agriculture (Hatos 2002; Simion et al 1998). Regardless of the means to reconstruct the
private landed property, the reorganization process was slow in all these countries,
partaly because of the revendications of the former owners. Two issues had to be cleared
up: Which was the most adequate mean to reconstruct the landed property of the former
owners – the restitution of the land or the payment of an equivalent amount of money?
Which will be the structure of this sector in the future? The answers were different from
country to country. Romania, Bulgaria and Poland directed to the family farms, while
Hungary preserved the structure of state farms. Regarding the firts question, Czechia and
the Easter European countries returned completely the land to the former owners,
Hungary payed compensations for the land (see Table 2), in Poland most of the landed
property remained under private property; in Slovakia and Poland, where 92%,
respectively 77% of the agricultural estate were private property (Sima 1996), the
emphasis was put on promotion and development of collective farms according to the EU
model.
Table 2
The main features of the landed privatization process in CEECs
Source : after Elena Sima (1996), Annex 2, p. 25
Country
Bulgaria

Czech
Rep. and
Slovak
Rep.
Hungary

Poland

Romania

Former owners/co-operative
members and workers
- The restitution of the land
within the original borders or
substitution;
- The lease of the land
- Recent attempts to make
restitutions for the incorrect
restitution of the landed
property
- The restitution of the land;
- Lease rights of the users
protected by the law.

- The restitution by
compensated guarantees;
- Taking possession of the land
within the collective forms
allowed to function.
- Most of the land remained
under individual property: some
discussions aimed the
restitution of the land owned by
the state.
- The restitution of the land;
- The granting of the property
over the land.

Maximum dimensional
restriction
30 ha in property;
unlimited lease

Land salepurchase
Allowed

No restrictions for the
individual property One
owner can have nor than
150 ha of land, 250 ha
in total for one family
300 ha individual
property

Allowed

No restrictions

Allowed

10 ha/family in
ownership;
100 ha/family including
the land leased

3 years for
restituted
land+10 years
for allotted land

Allowed

The main components of the reorganization in the transition countries are, according to
some authors:
- The land reform;
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- The decollectivization;
- The privatization and reorganization of the state farms.
Consequently, analyzing the reorganization process, we observe the following
direct consequences of the reorganization:
a) The collapse of the agricultural production was the first consequence of the
reorganization. The CEECs faced a drastic decrease of the agricultural production
(from 3% in 1990 to 14% in 1993). These countries were forced to appeal to
imports or food aid to cover the fall of the national production.
b) The decrease in the jobs number in agriculture (Nancu 2001) was the second
consequence of the reorganization.
The fundamental purpose of the ownership changes was to transform the socialist sector
into a modern market economy. The land returned, mainly, to the former owners, which
brought about enormous changes in the agrarian structure and high degree of
fragmentation of land. The liquidation of the socialist cooperatives and state farms
caused in many cases disrepair or complete destruction of farm buildings, infrastructure,
equipment, livestock, irrigation systems, etc. Also, the sales market collapsed, which
forced many farmers to get directly involved in distribution and sale of agricultural
products, which generated a worsening of labor productivity. The small farms produced
for their own needs and do not constitute competition for the limited group of the truly
commercial farms; thus, they have poor chances to survive in a market competition
(Banski 2008, p. 18).
The strengthening of private property represents the basis of structural reforms.
The process has been initiated in 1991, by the adoption of Land Law no. 18, followed by
Law no. 1/2000 regarding the restoration of property rights on agricultural and forestry
land. Law no. 54/1998 regarding the legal procedure for circulation of lands facilitates the
functioning of land market. The Emergency Governmental Ordinance no. 102/2001 for
the modification and completion of Law no. 1/2000 regarding the restoration of property
rights on agricultural and forestry land, and respectively of the Land Law no. 18/1991,
was adopted in order to remove the problems in the implementation of the Law no.
1/2000.
Agricultural reform was structured on three pillars: re-organization, re-structuring
and privatization. Implementation of the land laws in Romania was difficult and the
reform process was very slow, as well as the privatization process of the former state
enterprises (in comparison with other CEECs). The state-owned land that remained after
having satisfied the restitution claims, falls into two legally distinct categories: public
state domain and private state domain. Lands in the public state domain are of special
“public interest and use”. They cannot be sold or exchanged, but they can be leased out,
given in concession etc. Land in the private state domain is the residual land that belongs
to the state but is not classified as public domain land. This state owned land could be
sold (through privatization), leased out, given in concession, exchanged, and so forth.
Parts of this private state land belong to villages, towns, municipalities, and counties,
where they are earmarked for local needs and uses. Parts are under the central
administration of the State Domain Agency (SDA) and given on concession to private
farmers (Voicilas 2008, p. 168).
The economical and political context of the demarches of Romania for the
integration in the EU. After 1990, the agricultural sector has had rather a bad image in
Romania. Many Romanian farmers carry on a subsistence agriculture and the agricultural
landscape is dominated by a huge number of small family farms, that work narrow strips
of land and cannot obtain large production. Moreover, an important part of the results of
their agricultural activities is for self-consumption. The agricultural market is not
completely functional – many basic peasant products can be sold only at a very small
price to intermediaries, which often have a monopoly over the local markets. Along with
the Law 18/1991 the structure of the agricultural sector evolved. This law was the core of
a series of laws that were detached from the tradition of centralized production system
and beyond. This law allowed dissolving more than 3200 cooperatives and redistributing
9 million hectares (from which 65% arable land). Five million people have received the
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refund (1.8 ha / beneficiary). The decision was based on political, social criteria and legal
standards of fairness, and not so much based on economic rationality. Compared with
neighboring states, Romanian land law (until the last amendments) was characterized by
a number of peculiarities:
- Dissolved the agricultural production cooperatives;
- Assigned ownership of private land from a minimum of 0.5 ha to 10 ha per
family;
- Provided for the purchase/sale of land plots, but limited their further
concentration to a maximum of 100 hectares per family (Histrache 1995).
The effect of the land reform was particularly negative in the early years: the
uncertainty over property titles and land fragmentation (Apetroaie 1995) – average size
of new holdings did not exceed 2 hectares – triggered a collapse in production.
Additionally, drainage and irrigation systems were misused and the production costs were
increased.
The ownership changes in Romania were very deep – the share of agricultural land
in private hands increased from 15% in 1989 to 55% in 2002. Privatization processes
brought strong fragmentation and differentiation of the agrarian structure. According to
the Agricultural Census (2002), two organizational types of farms characterize Romanian
agriculture: one comprises 4.5 million farms of the average area of 1.73 hectare,
controlling nearly 55% of agricultural land; the other is constituted by agricultural
holdings classified as legal entities (farm associations, commercial companies, public
administration units and other types of holdings - NGOs, religious estates, cooperative
units), in number of 22000 and disposing, on the average, of 274 hectares of agricultural
land (Voicilas 2008, p. 169-170). Some spontaneous consolidation has been occurring, as
evidenced by the increase in the proportion of relatively large individual farms. At the
same time, there are signs of increasing fragmentation. Romania is thus experiencing a
certain polarization of farm sizes in the individual small farm sector, as the number of
both the smallest and the largest among the generally small family farms grows while the
number of mid-sized farms is shrinking. This process is not unique to Romania: similar
trends are apparent in other Central and Eastern European countries (Voicilas 2008, p.
171-172). In 2005, according to the National Institute of Statistics (2006), the situation
was as presented in Table 3.
Table 3
Farms dimension and agricultural land used
Source: PNDR (2009), p. 19
Share of the total
number of farms
Farm dimension
Share of used
agricultural land

80%

19.7%

0.3%

< 5 ha
40%

5-50 ha
20%

>50 ha
40%

The small farms lack the capacity to make investments, fertilize the soil, use irrigation
systems and apply modern technologies. Consequently, productivity did not increase and
profitable market relations are yet to be established. The optimum type of land
concentration should be achieved by the sale of small properties and by association.
The overall analysis of the Romanian agriculture show a 10% decrease in the total
number of farms between 2002 and 2007. The number of small farms decreased, the
large ones increased, the parcels concentrated into bigger farms, mainly of 10–20 ha and
20–50 ha. The introduction of the Single Area Payment Scheme directly caused the
concentration of land in larger farms, as direct payments were applied first in March
2008. However, as the examples from the more developed EU countries demonstrate, we
can consider that land concentration is a middle- and long-time process. From the
perspective of the Romanian agriculture’s competitiveness the fact, that between 2002
and 2007 the number of farms with less than 5 ha decreased can be considered as a
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positive development. From the social point of view, this situation raises some problems,
as subsistence farming ensured everyday existence for many rural residents (Bezemer &
Davis 2002, Davis & Cristoiu 2002, Sandu 2003, apud Vincze & Kerekes 2009, p. 76).
Concentration can also be observed in cattle-breeding. This concentration accelerated
after the introduction of CAP subventions for milk and cattle and also because EU
hygienic norms were step by step made compulsory. However, the economic scale of
market sale is still very low. This situation leads to the conclusion that non-agricultural
jobs have to be created in order to avoid the depopulation of the villages and to stop the
extension of unused agricultural areas. During 2002–2007 the extension of nonagricultural employment could not compensate the decrease of agricultural employment.
Between 2002–2005, due to the SAPARD programme, an important increase of the
number of individual holdings carrying out food processing or agro-tourism activities can
be observed. The number of service provider individual holdings tripled, of those
producing non-conventional energy and dealing with aquaculture increased with around
2.5 times. The process slowed down in the period 2005–2007 because of the EU norms
and standards which raised investment costs, and consequently the own contribution and
because of the changes in the conditions for sale (conditions imposed by big commercial
chains, competition from low price imports) (Vincze & Kerekes 2009, p. 76).
The restitution and redistribution of the agricultural and forested land started in
1991 and by 2005, 95.6% of the agricultural land and 33% of the forested land was
given back to the former owners or to their legal successors (PNDR 2009, p. 19).
Nevertheless, the property titles were not properly issued, which generated many legal
disputes.
The process of agriculture restructuring has been limited largely to
decollectivization and reprivatization of the areas belonging to former agricultural
production cooperatives and did not spread on productive capital of the agriculture
mechanization units. The lack of correlation in time among the factors of production (land
and mechanical tools) has hampered the transition, increasing the social cost of this
process. In many cases, the pensioners took advantage of the partial return of land to
former owner, who could not or did not want to exploit the land. These led to the main
economic consequences (Histrache 1995):
- Private property was divided into small lots, leading to the formation of a large number
of non-viable farms, low-yield;
- Because of the power vacuum, of the authority crisis, in many agricultural production
co-operatives (APC), the liquidation under the law was applied physically, destroying the
livestock buildings, irrigation facilities, etc;
- Between 1991-1992, much of the land remained unused, due to the fact that most of
the land belonged to the townspeople and elderly farmers;
- Land fragmentation has negative effects on the use of the irrigation, drainage systems;
additionally, current owners do not have modern agricultural inventory or adequate
technical knowledge.
These conditions led to the dramatic decrease of agricultural production. This
situation differentiates Romania from neighboring countries, which managed to secure
their food needs from their own production and even to produce for export. Each land
reform brought about a crisis of means of production and financial capital. The reform of
1991 found the former members of the ACP sites completely deprived of means of
production, production inputs and financial capital and thus unable to work the land in
optimum conditions (Petrişor 1995).
Agricultural policy measures adopted during this period varied in extend and
intensity. During 2001-2003, Romania's agricultural policy has attempted to approach
rapidly the coordinates of the CAP. A culmination of Romania's preparation for adoption
of the Community mechanisms is given by the completion in February 2003, of the
Agricultural and Rural Development Strategy for the Accession to the European Union,
prepared by the Ministry of Agriculture. This document identified specific issues related to
the adoption of the CAP and the necessary adjustments of the national legislation and
institutions. The liberalization of agricultural trade between Romania and the EU
continued and since January 2003, tariffs on imports of cereals, dairy products, beef and
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sheep meat from the EU were eliminated or reduced. Also, for certain agricultural
products, Romania and the EU agreed to eliminate export subsidies. Since October 1,
2002 Romania opened the accession negotiations with the Chapter 7 “Agriculture”, which
was closed, as proposed, in 2004.
Briefly, the main cost generating elements are (IER 2004)
- CAP implementation budgetary costs (i.e. quality certification, sanitary and
phitosanitary control, common market organization)
- Institutional creation costs (i.e. National Agency for Food Safety, Agricultural
Accounting Information Network)
- Costs related to the adoption and implementation of the quality standards of the
agricultural and processed products, of the sanitary and fitosanitary norms, of the
quality certification systems etc.
The total costs for the development of the institutional framework for the period
2004-2007, including those for the improvement of the quality standards of the products
and for the compliance of the sanitary and fotosanitary norms, were around 5.4 million
euro.
The mail benefits from the accession to the EU (Coşea 2004) concern:
- A stable political and economic climate, boosting sustainable development;
- Trade development, an important stimulus for the national economy and employment;
- Opportunity to participate in decision-making processes regarding the future of
Romania;
- Financial support from the Community budget of agricultural policy;
- Creation and development of market mechanisms: the establishment of similar
institutions to those in the EU and increased role of professional associations will play a
major role in the functioning and organization of the market, thus leading to benefits for
both producers and consumers;
- Development of rural areas; great opportunity for Economic and Monetary Union (EMU)
implementation;
- Benefits derived from the free movement of agricultural products and the EU price
guarantee mechanism: Romanian products must meet quality standards, sanitary and
phytosanitary measures, as only EU accredited units are allowed to sell products on the
EU market.
Country Reports and Monitoring Reports. Negotiations on Chapter 7 were
opened in October 2002 for animal and plant health sectors and the rest of the sectors in
December 2002. The Acquis communautaire on agriculture is structured on four main
issues: horizontal issues, common market organizations, rural development and forestry,
veterinary and phytosanitary sector. The horizontal measures are those actions, laws and
financial instruments that are applicable to the whole agricultural sector irrespective of
the nature of the product concerned; they contained the legislation on EAGGF (European
Agriculture Guarantee and Guidance Fund), today called European Agricultural Fund for
Rural Development (EAFRD).
Starting with Agenda 2000, the European Commission evaluated yearly the
fulfillment of the accession criteria, including the agricultural policy of the candidate
countries, among which Romania was included.
In the 2000 Report, The Commission found that the slow progress of the
macrostabilization process and the low speed of the reorganization and privatization did
not create a supportive environment for the modernization and sustainable development
of the agriculture and for the diversification of the rural economic environment. The
Commission held that policies would be necessary to develop market infrastructure, to
ensure market transparency and information on prices and to strengthen the private
households with larger land through land lease and sale. With respect to the horizontal
measures, progress in application of rural development was slow, as in 2000, a coherent
and comprehensive framework for the implementation of SAPARD (Special accession
programme for agriculture and rural development) had not been created yet.
The Reports for 2001 and 2002 registered the significant progress
accomplished by Romania in the adoption and implementation of the acquis
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communautaire. The 2002 Report highlighted the facts that the policy for state support of
the agriculture should have been oriented towards the market and that the rural
development and the adequate human resource allocation between the central and local
level were very important. Also, it drew attention to the need to strengthen
administrative capacity to implement the acquis in the veterinary and phytosanitary
sectors and to accelerate the structural reform. The most difficult negotiation points were
viticulture and implementation of EU sanitary-veterinary rules for meat and milk products
and processing units. Romania obtained a transitional period of 4 years for wine-growing
inventory, of 8 years to remove prohibited hybrid wine varieties under the EU wine acquis
and a period of up to 3 years for veterinary and phytosanitary aspects.
In 2002, agriculture's contribution to gross value added was 12.9%. Percentage of
population employed in agriculture was still very high, which had negative consequences
for farm productivity and rural income level. Most of the rural population depends on
income derived from subsistence or semi-subsistence agriculture.
In 2003, the overall trade in agricultural products between Romania and the EU
has increased, because of the increase of both the Romanian exports to the EU and the
Romanian imports from EU. The result was that the Romania’s commercial deficit in the
favor of the Community reached 217 million Euro (which is a lower value than the 246
million of 2002). The EU imports were again dominated by livestock, vegetables and
oilseeds. Meat, cereals, edible preparations and tobacco were the main goods exported
by the EU. The 2003 Country Report concluded that Romania made further progress in
transposing the acquis and in restructuring the agricultural sector, although the farm
structure remained largely unfavorable. Most of the agricultural acquis had been
transposed, but the limited managerial capacity made its implementation difficult. Major
efforts were still required to achieve full compliance to the EU requirements on food
safety and consumer protection, by accession date. Romania had to focus further efforts
on strengthening administrative capacity to implement and enforce the acquis, in
particular in the veterinary and phytosanitary fields, and on accelerating the structural
reform of agriculture and agri-food sectors. Negotiations on this chapter continued.
The 2004 Country Report highlighted that the Romania’s agricultural sector was
still significant in terms of the agricultural area owned, of the contribution to the GDP
and, especially, of the percentage of the population working in the sector. Two of the
most difficult and lasting reform, land restitution and privatization of state farms, had
been almost completed. The problems of labor excess and of the fragmentation of
agricultural area were dealt only with accredited SAPARD measures and no domestic
support measures were introduced. The use of SAPARD program registered significant
progress, but the delay in the implementation of the program was alarming and Romania
was risking losing by the end of 2004 the funds allocated in 2000. The personnel involved
in the program should have been increased. Overall, Romania made significant progress
in the transposition of the legislation and in the strengthening of its own administrative
capacity. Concerning the market mechanisms, a development of administrative structures
with all the structures involved was required. On the 4th of June 2004 Romania closed the
negotiations on Chapter 7 – Agriculture.
Monitoring Report 2005 presented the results of the assessment made by the
Commission on Romania's preparations for the accession; the report assessed the
situation until the end of September 2005. The negative aspects pointed out in the
Report referred to:
- There were blockages on the establishment of the National Agency for Payments;
- Romania was asked to intensify the information campaigns for farmers on the
functioning of the Community institutional system, and beyond
- During the last six months of the reporting period, Romania hurried the preparations for
the creation of the Integrated Administration and Control System (IACS). However, the
implementation of the existing Community-wide norm in this area was required. It was
estimated that that IACS would not be operational upon accession.
- The timing for the establishment of the Land Parcel Identification System (LPIS) had
expired.
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Therefore, most of the problems and delays were those related to: the payment
agencies, the integrated administration and control system, the sanitary-veterinary
system, the control measures on transmission of contagious diseases in animals, the
guarantee of veterinary public health, the animal identification, the creation of Border
inspection jobs. The report highlighted the fact that Romanian agriculture was unable to
cope with the competitive environment in the EU, that there were many subsistence
farms and too many people were involved in agriculture. European business environment
was concerned about food safety standards and the legislation.
Several of the positive aspects mentioned in the Report were:
- There has been progress in the implementation of EU legislation regarding the
agricultural products trade mechanisms.
- The legal Framework for the Farm Accountancy Data Network was adopted in November
2004.
- The creation in March 2005 of the department responsible for granting – within the
Community norm – the state-aid, although was not operational at the reporting moment.
- Romania completed the transposition of the acquis in the field of animal identification
and registration and of their movements.
In September 2006 the European Commission of the European Communities
adopted its last Monitoring Report on Bulgaria’s and Romania’s accession preparation.
It was mentioned (www.infoeuropa.ro) that, regarding the Agencies for Payments and
the Integrated Administration and Control System, progress was made, but Romania was
not completely prepared to manage and distribute the majority of EU agricultural funds.
In order to become operational, the Agencies had to hire additional staff, acquire
appropriate IT equipment and establish internal control and inspection structures. There
was a real risk that IACS would not operate in Romania on the accession moment.
Concerning the food safety, the following observations were made: the deadlines for the
upgrading and the construction of the collection units, scheduled for the end of November
2006, were very close, in relation with the time required to obtain the Romanian
veterinary authorities approval and the notification to the Commission. Restrictions on
the use of certain animal by-products would be imposed if, before accession, Romania
would not deploy throughout the country an animal waste and animal by-products
collection and treatment system and would not complete the modernization of slaughterhouses units (because swine fever was present in Romania, it was not allowed to export
to the EU pigs, pork and some pork products, and the ban was to be enforced until the
eradication of the disease).
Comparative results between the negotiations of Romania and other
Central and Eastern European countries. Accession negotiations of the 2004 ten
members were concluded in late 2002. Transition periods were accompanied by
conditions of application, preventing new states to use them for gaining competitive
advantages due to temporary non application of the acquis communautaire. Some of the
transitional
period
granted
to
the
ten
Member
States
were
(http://www.infoeuropa.ro/ieweb/imgupload/10+2_intrebari_despre_agricultura_si_dezv
oltare_rurala.pdf):
- Authorization to derogate from Community rules on the selection of breeds eligible for
premium for the dairy cows: Latvia, Lithuania, Poland, until 2006;
- Authorization to maintain certain State aid schemes: Slovakia - 2006, Slovenia - 2009,
Malta - 2015;
- Deferment of application of rules concerning the production and marketing of dairy
products: Poland - 2006, Malta - 2009;
- Authorization of non-application of structural requirements for sanitary conditions of
production and marketing of fresh meat: Hungary, Lithuania, Czech Republic, Slovakia 2006, Poland - 2007;
- Exemption from the Community requirements for minimum fat content of whole milk:
Cyprus, Hungary, Latvia, Lithuania, Malta, Poland -2009 etc.
Romania received 50 transitional period and transitional arrangements, Poland
won 48 of the transitional period, Hungary 35, Malta 47. Romania oriented towards rural
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development (to solve the problems of over-population in agriculture and of subsistence
farming) and to the sectors where was a development potential (animal husbandry,
grain, vine, milk, sugar), Poland turned especially to direct payments, and Bulgaria, to
products with traditional character, particularly the vegetables. Some of the transition
periods and other arrangements for Romania were:
- A transitional period of 3 years for the modernization of milk and meat processing units,
with the introduction in the Treaty, of mechanism to update by accession.
- a transition period of 8 years (until 31.12.2014) to eliminate the culture of hybrid
vineyards over an area of 30,000 hectares (compared to the 130,000 requested initially)
and to replant them with varieties of Vitis vinifera; the right to replant was recognized
(no other state has achieved this transition period); additional rights-of-planting vines for
quality wines with protected designation of origin and table grapes, on 1.5% of the total
area planted with vine; the right of adding zaccharose to musts for enrichment to raise
the alcoholic potential of wines.
- Recognition and protection of designations of origin and geographical for: 13 spirits of
plum (“ţuică de…”, “horincă…”, “turt…”), 5 distilled spirits of wine (“vinars de…”).
Recognition and protection of the generic name for spirit “Pălincă”.
- Romania obtained the right to receive subsidies from the EU for 7 millions ha of arable
land (cereals, oilseeds, protein crops, flax for oil, fiber, hemp fiber). For the remaining
2.4 million ha of land (planted with forage crops, potatoes, sugar beet, vegetables,
tobacco, melons, herbs, etc) Romania had the right to receive subsidies in the amounts
established under the EU acquis for each crop.
Romania’s Agriculture today: reality and challenges. The way to sustainability.
According to the European Council regulation no. 1290/2005 on the financing of the CAP,
two European funds for agriculture were created: the European Agricultural Guarantee
Fund (EAGF, that finances direct payments to farmers and measures to regulate
agricultural markets such as intervention and export refunds) and the European
Agricultural Fund for Rural Development (EAFRD, that finances the rural development
programs of the Member States). The Council Regulation (EC) No 1198/2006 of 27 July
2006 on the European Fisheries Fund established a new European Fisheries Fund (EFF)
for the period 2007-13. The new Fund provided financial assistance to help implement
the latest reform of the common fisheries policy (CFP) and to support the restructuring
that has become necessary as the sector had developed. In 2006 the National Strategic
Plan for Agriculture and Rural Development for 2007-2013 were prepared. The rural
development policy aims at increasing the economic dynamism of Romanian rural area
while as maintaining the social dynamism, sustainable agriculture and ensuring the
preservation and consolidation of natural resources. The document included a review of
the current (2006) status and identified the development priorities for agriculture,
forestry and rural development, in the context of a new EU Member State. The strategy
for 2007-2013 is structured on 4 activities: 1. Increased competitiveness in agriculture
and forestry - provides support for the agriculture policy for the improvement of
agriculture companies as follows: the setting up and upgrading of farms, assistance
provided to farms entering the market, setting up of producer groups, improvement of
primary processing and the marketing of agriculture and forestry products by efficient
investment; 2. Improvement of the environment in rural areas - secures the
sustainability of the environment and farming land used in areas of concern for the
preservation of traditional landscapes; 3. Better life standards in rural areas and
diversification of the rural economy – grants support for the agriculture policy and the
development of rural areas, by improving conditions for rural life; 4. LEADER - a
combination of the previous 3 actions to identify local needs and to develop local
development strategies. (romnc4)
During 2007-2009, agriculture benefited from EU subsidies of about 4.7 billion
euros. A Romanian producer received in 2007 only 25% of the subsidy granted to other
EU farmers, but this amount will grow and reach 60% in 2012 and 100% in 2016.
Romania was penalized in 2008 by the European Commission with almost 14
million euros, as agricultural subsidies from European funds for year 2007 were not paid
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on time. Around 1.2 million farmers benefited by EU subsidies. Under European
legislation, their pay should have been completed by June 30, 2008. Thus, for the period
July 1 to October 15, 2008, the European Commission has calculated the penalty for
delay of 8.6 million euros and for the period 16 October 2008 to 31 March 2009, the
Commission has added 5.3 million euros in the first debt, which means a total of 13.9
million euros. Penalties were applied in installments (www.newschannel.ro).
During October 2009 – January 2010 the rural development programs were
modified and additional funds of 5 billion euro are now available for investments in
agriculture, environment protection and broad band infrastructure for rural areas.
Romania was assigned with 102 millions euro, from which 36 millions for renewable
energy, 22 for water management and 18 for climate change, 14 millions for biodiversity
and 12 millions for the reorganization of the dairy sector. The sources of additional
budget are: in 2009 (as a consequence of Health check of the CAP and some transfers
within CAP) a supplementary budget of 3.9 billion euro was allocated to the member
states for rural development and 1 billion euro was provided through the European
Economic Recovery Plan (to be spend on broadband in rural areas and any/all of the
priorities: climate change, water management, renewable energy, biodiversity,
restructuring the dairy sector and innovation linked to any of the above priorities).
A brief statistic review shows the decline of the Romanian agricultural sector
during the transition to the market economy. In terms of agricultural policy, the ‘90s can
be characterized as years of transition to market economy with timid reforms,
liberalization trends, but also with a system of state intervention in the economy. The
share of agriculture in gross value added is significant in Romania (7.5%) compared to
EU-27 average of 1.9% (2007); a similar situation is seen in Bulgaria, Lithuania and
Poland. High fluctuations from year to year in agricultural production have become
chronic and the sector share in total gross value added declined steadily from 24% in
1994 to less than 8% in 2007. Agricultural land price has increased 5 times between
2003-2007 to around 1.000-3.500 euro/ha, but still remains 3 to 7 times lower than the
European average. Marketing estimations show a continuing rise in the coming years due
to the foreign interests in the land market in Romania (Vlad, 2008)
The share of agriculture in Gross Domestic Product (GDP) decreased considerably,
as seen in Table 4.
Table 4
The share of agriculture in the GDP during 1989-2008 (%)
Year
The share of agriculture
in the GDP

1989
13.7

1992
18.6

1994
20.6

1996
20.1

1997
19.5

1998
15.8

1999
14.8

Year
The share of agriculture
in the GDP

2000
11.4

2001
14.6

2002
10.5

2005
8.4

2006
7.8

2007
5.7

2008
6.5

Source: European Commission, Directorate-General for Agriculture, Agricultural Situation in the Candidate
Countries. Country Report on Romania, Brussels, July 2002; INS, 2009, p. 43

Normally, this trend was not a drawback in itself, given that, in general, in developing
countries agricultural production allows other higher value added sectors (industry and
especially services) to develop. But, in Romania, the declining share of agricultural
production in GDP was accompanied by a significant increase in the share of agricultural
population within the active population. Obviously, such a correlation suggests the
efficiency decrease of agricultural production. Furthermore, the structure of the
agricultural population in Romania is not a premise in favor of an efficient agricultural
operation: national agricultural population is aging and, in general, poorly qualified
(Popescu 1999).
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Table 5
The share of agricultural population within the total active
population during 1990-2005
Year

1990

1995

1996

1997

1998

1999

2000

2001

2005

The share of
agricultural
population within the
total active
population

28.2

40.3

38.0

39.0

40.0

41.7

42.8

44.4

32.2

Source: European Commission, Directorate-General for Agriculture: Agricultural Situation in the Candidate
Countries. Country Report on Romania, Brussels, July 2002; PNDR, 2009, p. 14.

The agricultural production in Romania has dropped compared to 1989. Indices of
agricultural production for the period 1989-2000 reflect this trend (Table 6).
Table 6
Indices of agricultural production for the period 1989-2000
(selected years) (after Leonte et al 2003)
Indices (percentage)
Agricultural production
- crop sector
- animal sector

1989
100
100
100

1992
84.4
82.5
88.0

1996
99.2
101.7
95.0

2000
85.7
89.2
82.2

The main crops cultivated are winter wheat and grain maize, followed by sunflower,
potatoes, sugar-beat and soybeans. Vegetables (tomatoes, onions, cabbages, peppers)
and fruits (apples, grapes – a variety of high-quality wines are produced and exported)
are also largely cultivated. In Romania, the wheat crops represent 23% of the arable
surface covered by the field crops, 36% of the cereals and 30% of the total cereal
production. The maize crop puts Romania on the 9th place in the world as cultivated
surface, the mean production/ha representing 59.6% of worldwide mean production
(2004).
In agriculture, the crop and animal production represent the main activities with
the most important share in total value, while the agricultural services have a minor role
(and they were introduced in statistical calculations starting with 1999). In 2008, the
value of the agricultural production was distributed like this: vegetal – 67.7%, animal –
31.2%, services – 1% (INS 2009, p. 48). The evolution of production indices shows a
large variation from year to year, demonstrating that agriculture is a weak sector, very
strongly dependent upon weather, without specific instruments, capacity of development
and modern investments. Agriculture and the activities close to agriculture govern the
Romanian rural areas and their development. The plant production structure is strongly
extensive and is based on crops (about 65% of the arable land). A large part of land (up
to one million hectares) was taken out from the agricultural system and became unused
land. Some land was destroyed due to the lack of investments and natural degradation,
some was unused and abandoned by the owners because of their incapacity of adapting
to the market economy, limited financial capacity and outdated technologies (Voicilas
2008, p. 173-175).
In case of cereals, the general characteristic is a large variation of the area
cultivated from year to year, which show us a lack of consistency in Romanian
agricultural policy. The dynamics of production was very closely connected to the weather
changes. One explanation of these results is the lack of irrigation, small quantity of
pesticides used in Romanian agriculture and, additionally, lack of investments in
mechanization and modern technologies, as well as land fragmentation (Voicilas 2008, p.
173-175).
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The average production per inhabitant, for the main crops grown in Romania, is
lower than in other CEECs and has negative effects on the commercial balance, the
balance of payments and the quality of food and life. The difference between production
and consumption is covered by imports, not always at the best quality level. For many
years, livestock production has been in a grave and critical situation.
After 1989, the number of animals decreased dramatically for all species and
currently, Romania has less animals than many other countries with a smaller area or
less natural potential. The state property disappeared almost completely, leaving the
private property dominant up to almost 100%. The consequence is that, at present,
Romania does not have the capacity to cover internal demand from domestic production
and recurs to imports (Voicilas 2008, p. 179). “The decline of the sector can be explained
by the following factors:
• the former state enterprises were too big and inefficient;
• weak competitiveness/productivity compared to the imported products due to the high
domestic production costs;
• the enterprises were kept in the state portfolio for too many years, the privatization
and the transfer of the property to private owners were done too late;
• the lack of financial capacity and inadequate conditions of maintenance for a bigger
number of animals, in case of the private owners;
• aggressive policy against the state enterprises (aiming at their destruction) from the
side of the former managers, without a concrete strategy, good intentions and plan of
restructuring;
• no clear state policy for this sector and lack of interest in its recovery;
• lack of protection against products from abroad (tax reduction for imported products)”
(Voicilas 2008, p. 180).
The non-agricultural activities in the Romanian rural areas are little developed. A
thorough analysis of rural areas shows the following features:
• The dominating are the activities of the primary sector, like exploitation and processing
of raw materials.
• The collapse of the industrial activities, services and rural arts. The most important
causes are improper organization, lack of interest, lack of initiative and knowledge of
trade and free market.
• The Romanian natural potential (history, traditions, customs, landscape) for rural
tourism are not used by the entrepreneurs and local authorities. The causes are: weak
infrastructure, lack of information, lack of tradition and initiative in this field, limited
sources of financing.
• The SME category in rural area was not a priority for the governments. Almost half of
the SMEs in rural areas were established in trade sector, 20% in processing and only
0.3% in the primary sector (Ministry of Agriculture 2004). Most of them are the family
associations without employees.
• The pre-accession funds from the EU had a small impact on rural areas. Among them,
SAPARD funds seem to be the most important, as helping the local communities in their
efforts and as being a good “training” to the attracting the EU structural funds (Voicilas
2008, 184).
• The rural economy is mainly agricultural, as the agricultural economy per se accounts
for 60.5%, compared to 14.1% in EU. In the Romanian rural area, the non-agricultural
economy (SMEs with industrial profile, rural tourism) has a low share; rural tourism, in all
its variants, except for certain mountain zones (Bran – Moeciu, Apuseni, Maramureş,
Bucovina) and for the Danube Delta, is almost non-existent. (Otiman 2009, p. 116)
Food and agricultural products have traditionally played an important role in
Romania’s foreign trade. These products were particularly important during the early
transition period and they have increased in importance in recent years. While before
1989 Romania was a net exporter of agri-food products, after 1990 it became a net
importer. For instance, in 2005 the deficit of the balance of trade for the agri-food
products was of 1.3 billion euro (PNDR 2009, p. 21). During the last years, the main
Romanian food and agricultural products exported were live animals, oilseeds,
vegetables, milk and dairy products, honey, fruits, wine, oils, canned fruit and
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vegetables, bakery products, and cereals. The major imports were cereals, meat,
tobacco, sugar, fruits, citrus, and coffee. The share of processed products in exports
slowly increased, but it still remains below the levels achieved by other CEECs. (Voicilas
2008, p. 181-182). It is worth mentioning that more than 60–62% of Romania’s food
imports are represented by products that could be obtained in our country: meat and
meat products (over 31–32% in recent years), cereals and wheat flour (with a maximum
share of 20% in 2003, and 8% in 2007), soybean and soybean oil cakes (over 50% of
the necessary after the year 2005 when the cultivation of GMO soybean was forbidden; in
the period 2001–2004, in soybean and soybean oil cakes the balance was positive), fresh
vegetables, fruit and flowers (8–12% each year in the period 2000–2007), sugar,
tobacco, hops, etc (Otiman 2009, p. 106-107). The major causes of the deficit and of the
structure of the agri-food trade are the lack of performance of the food industry, even
within the domestic market, the fluctuations of the crops and their productivity below the
real potential.
The infrastructure is an important component of the rural development, having
great impact on the level of civilization and modernization, on the economic and the
social fields. The roads, water supply system and sewerage network represent a major
constraint for development of economic activities in rural area. The level of the rural
infrastructure is very distant from the urban one and remained mostly in the state of
1989. The density of the public roads in the countryside is low (27.3 km roads for 100
km2 of rural territory). At 2003 level, the road network deserved only 3/5 of the rural
population and about 25% of the commune’s roads could not be used during the bad
weather (NSPRD 2006, p. 27). At the level of communes, 60% of roads are made of
stone and 25% do not have improved surfaces (Green Book 1998, apud Voicilas 2008,
185). The level of modernization of the houses and farm buildings is poor: in 2004, only
29% of the rural households had access to water supply from public systems or private
wells and the situation was much critical when it came to hot water supply system; only
6,4% (1117 km) villages were connected to a sewerage network (NSPRD 2006, p. 27),
and only 0.5% had central heating (Voicilas 2008).
The SAPARD Programme had an important contribution to the modernization of
the rural infrastructure. The EU funds were allocated especially to roads, sewers and
water supply, but they did not cover all the rural needs. The funds for infrastructure from
SAPARD were the only one among all measures that had an impact on rural areas, raising
high demands and actual applications from the local authorities (Voicilas 2008).
Romanian agriculture uses old and worn out machines. Recently, through
governmental support, the level of technology in agriculture increased. However, even
though the number of tractors, ploughs, cultivators and seeders increased, the effects
were not significant.
After 1989, the irrigation systems were destroyed and unused. This explains the
weak performance in Romanian agriculture, in the case of the crops which depend on
irrigation. Unfortunately, the process of rebuilding of the irrigation systems is slow and
requires important financial inputs. During the last two decades no investments in the
rehabilitation/modernization of the irrigation systems were made; only some annual
expences with the maintenance were registered, in the places where the farmers
requested it. However, in the last years, irrigation and the increase of area under
irrigation was included among the preoccupations of the decision makers in Romanian
agriculture.
Fuel consumption, especially diesel oil consumption, increased, even though it is
still at a low level, lower than the necessary consumption for the agricultural processes
all over the year. Additionaly, due to the old infrastructure, it is not efficient.
The biofuel market has the potential to change the present strcture of the crops.
Even if currently the Romanian production of biofuel is low, its potential of growth is very
promising and attracts many foreign investors.
The application of fertilizers and pesticides/herbicides collapsed after 1989, when
total volume used decreased by 70% (1999-2004) (Voicilas 2008, p. 182-184). Even if
this brings a decrease of productivity, it has also a positive affect, by creating the
background for the organic agriculture.
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Organic agriculture represents, along with IT and the light and furniture
industries, one of the main resources of Romanian exports. Romania has a huge potential
in the organic agriculture sector, mainly because of the existence of traditional
agricultural systems, extensive in their majority, and the fact that in average the use of
chemical fertilizers is 8 to 10 times lower than in EU states, and products for
phytosanitary use are only assured up to 20 – 25 % (NSPRD 2007-2013, 2006, p. 22).
Unfortunately, the consumption of organic products in Romania is extremely low due to
lack of information about the benefits of consumption of organic products and to the
higher prices than conventional products. Prices of organic products could be only 10-20
percent higher than those of conventional products, if Romania had more certified
organic farms and slaughter-houses. In 2008, Romania had only two certified hen farms
and several organic dairy farms, but exported significant amounts of organic wheat,
which returned, imported as processed products, at prices 2-3 times higher than the
conventional ones. In 2008, Romania exported about 129,000 tones of organic products,
worthing 100 million euros, and about 80% of those were raw material. In the same
year, the imports of organic products valued 8.10 million, almost double than in 2007,
and the most significant were jams, preserves, coffee and sweets. Area cultivated with
organic crops in Romania was estimated at 220,000 hectares in 2008, compared to only
190,000 hectares in 2007. Romania is the only EU country which has not included
financial support through the National Rural Development Program (PNDR) for the
organic sector (http://www.gazetadeagricultura.info).
Conclusions and General Solutions. The major factors generating the current crisis of
land use efficiency are analyzed below.
The agricultural property is excessively fragmented. The large number of farms
are subsistence and semi-subsistence. According to statistics on farm structure in 2007
(Farm Structure Survey 2007) nearly two thirds - 64% - of the 866,700 active Romanian
holdings in 2007 produced mainly for own consumption, whereas 35% produced mainly
for direct sales. If all the 866,700 Romanian holdings produced for direct sales, then
would supply food for 30 million people. Statistics say that the 866700 Romanian farms
cultivate an area of only 9.4 million hectares which represents half of the useful
agricultural area. This means there is a potential that can provide food for another 30
million people. Only 1.6% of holdings used 50 ha or more, while the EU average holding
area is 30 ha. In order to become competitive, the Romanian holdings must be extended
(see Table 7).
Table 7
Main facts on Romanian farms (Farm Structure Survey 2007)
Farms in Romania
Total number

866,700 farms

Share of farms over 50 ha

1.6%

Used agricultural area

9.4 ha

Share of used agricultural area in total available agricultural
area

50%

Capacity to supply food on the used agricultural are

30,000,000 people

Capacity to supply food on the total available agricultural area

60,000,000

Production for own consumption (share in total)

64%

Production for direct sales (share in total)

35%
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The financial support to agriculture under different forms (fixed subsidy per hectare,
vouchers depending on the cultivated area, and allocations per animal head) largely
represented a “hidden form” of social protection rather than farm development and farm
performance increase modalities. (Otiman 2008, p. 101). External funding is crucial for
agriculture because government support will be small in coming years, along with
increased pressure on social budgetary spending. Banks have mainly focused on large
customers and to a lesser extent on the smaller ones, which should be the main
beneficiaries of national programs. This approach is closely related to the risk taking level
(Vlad 2008). We observe a general lack of correlation among the main input factors
within the same holding (ie land, capital, labor and managerial skill) adversely affect the
efficient operation of the land.
The national strategies did not focus CAP objectives as farm modernization, price
stability or income to farmers and were not oriented towards the producer. The level of
compatibilization and competitiveness of Romanian agriculture on the Common European
Agricultural Market or in general on the world market is low. Additionally, the food
industry is insufficiently developed to provide an attractive market for agricultural
commodities. Rural space lacks an economic and social infrastructure adequate for the
diversification of economic activities, for supporting education and health services, for
ensuring higher income for the population in this area and for protecting the natural
environment. The productivity and yields are low. The share of autarchic (subsistence)
economy is high and the share of commercial agriculture is too low, which generated
market contraction. The Romanian agricultural market was transformed to high degree
into an outlet for imported products. The prices are distorted, the food trade balance
lacks equilibrium, with a negative balance of payments and there is a totally imbalanced
distribution in the participation of agricultural holdings to the final profit of the
agricultural commodity chains (i.e. the farmers have the lowest share of participation to
GVA while the traders get the highest share). All these contribute to significant food
safety disequilibria (Otiman 2008, p. 97).
The social desertification of the rural area, mainly in the less-favored areas (or
mountain areas) reached an alarming level (due to increasing rural-urban, rural-rural and
rural-foreign countries migration). Extremely beautiful traditional villages, with a special
landscape, with a non-polluted or low polluted environment, are being depopulated and
are demographically and physically ageing, being in danger of extinction due to the
diminution or end of agricultural, fruit farming, sheep breeding, mining or other activities
(Otiman 2009, p. 118-119). The share of agricultural workers within the active
population and of old farmers is too high (young farmers under 35 years represent less
than 5%) (EUROSTAT 2005). The absorption of agricultural labor force in the off-farm
rural economy is low.
Other aspects that require attention and improvement are: precarious
infrastructure; deficient land management and technical endowment of the rural
territory, localities and houses; strong disequilibria at all levels of agricultural activities;
very slow economic growth and great dependency on the weather conditions throughout
the year; technological and structural obsolescence of the capital stock; low investments
that result in non-significant increase and modernization of fixed assets; low absorption
of the European funds (Otiman 2008, p. 97).
Agriculture is an economic activity vital for society, and consequently it is a sector
that contributes to maintaining the stability, continuity and economic growth. Therefore,
investments in a system of coherent and appropriate solutions that can improve the
agricultural sector by generating performance, competitiveness, food security and safety,
jobs etc must be made. Some of solutions are:
- Development with priority of animal husbandry and increase in its share in the overall
agricultural production, improvement of pastures, tree, vegetable and vine growing,
sectors which lag behind a lot.
- Improvement of the cattle breed with support from state with a view to obtaining the
meat and milk quotas.
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Stimulation of integration vegetal production with animal one to obtain a substantial
production increment meant to assure domestic consumption, and cut in the imports
on each product.
Consolidation of small farms should be encouraged, because owning larger area
stimulates is usually associated with a higher standard of living in rural households.
Commercial farming should be supported and encouraged in Romania. The majority
of the Romaniana farms is small and has a limited activity on the market. Their
commercial activity is carried on almost exclusively on the local markets or in the
form of direct sales from the farm and they have almost no direct relations with large
retailing systems. In order to increase profitability and surviving capacity on the
national and international agri-food market, these farms need to be integrated into
vertical supply chains. Farms that do not become integrated will face two options: to
remain subsistence farms, providing only additional income, or to disappear,
providing scope for consolidation. Farms that do become integrated will become
larger and more commercial, they will adopt improved technologies, stimulated by the
challenges of vertical chains (Voicilas 2008, p. 188).
Increase in the exports of agri-food products, the participation of our country on the
foreign agri-food markets, and achieve an equilibrium in the agricultural commercial
balance, through measures to support the marketing policies of domestic producers
for external markets.
Food processing should be encouraged because: is an ideal complement to the
agricultural activities of the rural population, it can be set up in villages with little
effort or investment, increases the income of entrepreneur families, creates local jobs
etc. The agro-processing sector can be supported in various ways by the
policymakers: facilitating the consolidation of privatized agro-processing industries,
promoting and attracting Foreign Direct Investment into the sector, developing
policies that encourage domestic investment in small and medium-size processing
plants in rural areas (Voicilas 2008, p. 187-188). Investments on commercial
companies (SMEs in particular) processing the agricultural raw materials, which
results in gross value added from rural agrifood and non-agricultural economy must
be made.
Financial and fiscal support extended to agriculture through multi-annual programs.
Increase in the subsidy, from own revenues, for priority fields, at a level similar with
the other EU states until the convergence with the European subsidy program.
Banks and non-bank financial institutions do not meet the requirements of the rural
population and development. The financial system needs to be upgraded. Additionaly,
concern should be granted to: the strengthening of legal institutions (which are now
unable to adequately enforce existing collateral laws); the developpement of nonbank sources of finance, including reduction of tax constraints on equipment leasing
firms; the support of expansion (and regulation) of micro-finance institutions serving
rural clients; the support the development of the private sector risk management
tools in rural areas. (Voicilas 2008, p. 189)
Reconsideration of some irrigation systems and their orientation towards the
gravitational irrigation system, using the country’s hydro-energetic potential; securing
the irrigation source up to distribution stations; repairing and functioning of irrigation
system.
Massive investments must be made in the infrastructure that generates rural
development and agricultural production increase (irrigation system, farm
consolidation), as well as in the technical and technological equipment of the
agricultural territory, of the rural area and localities, in the off-farm rural economy,
agriculture and overall rural development, as economic growth factors (Otiman 2008,
p. 97).
Halting the decline of forested areas and forestation of lands with low agriculture
potential until an optimum forest coverage of the national territory is reached will
have multiple beneficial effects upon the ecologic equilibrium, environment protection,
landscape improvement, carbon dioxide absorption, agricultural land protection,
protection of localities, of communication ways and of dykes, water accumulation in
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soil and diminution of wind power, etc. Some of the ways to do this are: the creation
of forest protection curtains on agricultural areas from areas exposed to drought,
desertification and erosion; the planting of forest protection belts of localities,
circulation ways, canals and dikes; the investments in the renaturalization of
significant wet and green areas (natural pastures), the development of areas under
permanent pastures (pastures and renaturalized hayfields), all these coordinated with
the environment and landscape protection actions.
Stimulation through special economic programs the mountain area, Danube Delta,
and other disfavored areas.
Implementation of a program to monitor the food quality, in accordance with specific
norms.
Exercise of a sanitary-veterinary and phyto-sanitary control in accordance with the
regulations set with corresponding authorities from European Union.
Support for the installation of young farmers in rural areas; investments in rural
labour training and professional reconversion.
Investments in generating new knowledge based upon basic and applied research
(Otiman 2009, p. 113)
Support of rural space development, ecological production, traditional products.
Modernization and expansion of land improvement system, agriculture adaptation to
climate changes.
Over the last years, agriculture has acquired a new function – producer of energy raw
materials. Thus, the agricultural bioenergy production is a promising solution for
agricultural and rural development (Otiman 2009, p. 120-121)
Development of alternative fields: organic agriculture, bio-energy crops etc.

References
Apetroaie, C., 1995 Propietatea rurală în România: trecut şi prezent. In: Simpozionul
naţional XV, Societatea de Istorie şi Retrologie Agrară din România, Arad.
Banski J., 2008 Agriculture of Central Europe in the period of economic transformation, in
Contemporary changes of agriculture in east-central Europe, Rural Studies 15:720, Warsaw.
Bondrea A., 2000 Starea natiunii 2000 România încotro?, Vol.I, Ed. Fundatiei România de
mâine, Bucuresti, p. 91.
Busuioc A., Trusca V., 2005 Climate change Impacts, Vulnerability Assessment and
Adaption Measures, in Romania. Romania’s Third National Communication on
Climate Change under the United Nations Framework Convention on Climate
Change, p. 151-182, Ministry of Environment and Water Management, Bucharest.
Comisia Europeană, 2004 Raportul Periodic asupra progreselor înregistrate de România în
vederea aderării la UE, COM(2004) 657 final SEC(2004) 1200 Bruxelles, p. 62-70.
Comisia Comunităţilor Europene, 2006 Raport de monitorizare, SEC (2006) 596, {COM
(2006) 214 final}, Bruxelles, p. 26-28.
Commission of the European Communities, Directorate-General for Agriculture, 2002
Agricultural Situation in the Candidate Countries. Country Report on Romania,
Brussels.
Commission of the European Communities, 2006 Communication from the Commission,
Monitoring report on the state of preparedness from Eu membership of Bulgaria
and Romania, COM (2006), Brussels, www.infoeuropa.com/Monitoring_report_ _
September_2006_EN.
Coşea M., 2004 Economia integrării europene, Editura Tribuna Economică, Bucureşti.
Dăianu D., Vrânceanu R., 2002 România şi Uniunea Europeană, Editura Polirom, Iaşi.
Guvernul României, 2006 Raport – sinteză asupra îndeplinirii prevederilor Programului de
guvernare în anul 2005 şi primul trimestru 2006, 15 mai 2006, p. 53,
http://www.guv.ro/obiective/200606/guvernare2005-012006.pdf
Hatos A., 2002 Transformarea structurii agrare a Europei Centrale şi Răsăritene în
perioada 1989-2000, Aletheia, Oradea, 13:356-369.
Histrache D., 1995 Legea fondului funciar şi implicaţiile sale. In: vol. Simpozionul naţional

AAB Bioflux, 2010, Volume 2, Issue 2.
http://www.aab.bioflux.com.ro

172

XV, Societatea de Istorie şi Retrologie Agrară din România, Arad, p. 338.
Institutul European din România (IER), 2004 Evaluarea costurilor şi beneficiilor aderării
României la UE. In: Studii de Impact II, Bucureşti, p.66-68.
Leonte J., Giurcă D., Câmpeanu V., Piotet P., 2003 Politica Agricolă Comună – Consecinţe
asupra României. Institutul European din România, Bucureşti.
Lutas M., 1999 Integrarea economică europenă. Editura Economică, Bucuresti.
Martins C., Spendlingwimmer F., 2009 Farm Structure Survey in Romania – 2007,
Eurostat, available at http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-SF09-080/EN/KS-SF-09-080-EN.PDF
Mazilu D., 2001 Integrarea europeană. Drept comunitar şi instituţii europene, Editura
Lumina Lex, Bucureşti, p. 32.
Mocanu O., Voicu A., 2001 Analiză comparativă a studiului negocierilor în vederea
aderării la Uniunea Europeană a statelor candidate din Europa Centrală şi de Est
(coord. N. Idu). Institutul European din România, Bucureşti, www.ier.ro, p. 7.
Nancu D., 2001 Tendinţe recente în evoluţia forţei de muncă din mediul rural, In: Revista
Geografică, Institutul de Geografie, Bucureşti, 8:166-172.
Otiman P. I., 2008 Rural development and agriculture: opportunities to attenuate the
economic and financial crisis and to resume economic growth. Agricultural
Economics and Rural Development 5(3–4):97–128.
Păun N., 2002 2000 And Enlargement of the European Union. A view from Romania. In:
South-Eastern Europe, the Stability Pact and EU Enlargement, Cluj-Napoca, p.
121-129.
Petrişor P., 1995 Trăsăturile comune ale marilor reforme agrare din România. In: vol.
Simpozionul naţional XV, Societatea de Istorie şi retrologie Agrară din România,
Arad, p. 377.
Petrescu D. C., 2006 Economia integrarii europene, EFES, Cluj-Napoca.
Popescu G., 1999 Politici agricole. Acorduri europene, Editura Economică, Bucuresti.
Sima E., 1996 Referiri ale rolului agriculturii în ţările central şi est europene. In:
Restructurarea agriculturii şi tranziţia rurală în România (coordonator Dinu
Gavrilescu). Editura AGRIS, Bucureşti.
Simion L., Ungureanu C., Piscureanu C., 1998 Economii în tranziţie: Cehoslovacia,
Ungaria şi Polonia – lungul drum al nopţii către zi. Istoria economiei. Anuar
ştiinţific studenţesc 1:43-50.
Surd V., Mac I., 1986 Modelul energetic al Campiei Transilvaniei, in Studia Universitatis
Babes-Bolyai, s. Geographia, Cluj-Napoca.
Udrea T., 1995 Reforma agrară din 1945. Retrospectivă critică în lumina ultimelor
schimări politice. In: vol. Simpozionul naţional xv, Societatea de Istorie şi
retrologie Agrară din România, Arad, p.389
Vlad L., 2008 Agricultura României până în 2013, rev. Lumea satului, no. 22, availble at
http://www.lumeasatului.ro/1016--agricultura-romaniei-pana-in-2013.html
Voicilas D. M., 2008 Romanian agriculture and rural development at the start of
integration in the European Union, in Contemporary changes of agriculture in
East-Central Europe. Rural Studies 15:165-189, Warsaw.
Vincze M., Kerekes K., 2009 Impact of cap’s pillars on Romanian rural employment, in
ABSTRACT: Applied Studies in Agribusiness and Commerce: 75-80, Agroinform
Publishing
House,
Budapest,
available
at
http://ageconsearch.umn.edu/bitstream/53572/2/14_Vincze%20Maria_Apstract.pdf

***, Le courrier des Pays de l’Est, 1989, no. 336, p. 5.
***, http://www.eurostat.com
***, http://europa.eu.int/comm/enlargement/report_2003, 2003 Regular Report on
Romania's pregress towards accession.
***, www.infoeuropa.ro
***,http://www.infoeuropa.ro/ieweb/imgupload/10+2_intrebari_despre_agricultura_si_d
ezvoltare_rurala.pdf
***, www.mie.ro (Guvernul Românie, Ministerul Integrării Europene, Rezultatele
negocierilor la Capitolul 7- Agricultura, p. 3,4)
***,http://www.gazetadeagricultura.info/index.php?option=com_content&view=article&i

AAB Bioflux, 2010, Volume 2, Issue 2.
http://www.aab.bioflux.com.ro

173

d=2133:politici-pentru-cresterea-productivitatii-agriculturiiromanesti&catid=89:editorial&Itemid=107
***, www.newschannel.ro
***, http://www.gazetadeagricultura.info
***,http://europa.eu/rapid/pressReleasesAction.do?reference=IP/10/102&format=HTML
&aged=0&language=EN&guiLanguage=en
***,
2009
Agrocultural
Statistics,
Main
Results
2007-2008,
Eurostat,
http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-ED-09-001/EN/KS-ED09-001-EN.PDF
***, Central European Free Trade Agreement - Accession of Romania,
http://www.worldtradelaw.net/fta/agreements/ceftaromfta.pdf
***, Europe Agreement establishing an association between the European Economic
Communities and the their Member States, of the one part, and Romania, on the
other part, Official Journal of the European Communities, NO L 357/2 of 31.12.94,
available
at
http://ec.europa.eu/world/agreements/prepareCreateTreatiesWorkspace/treatiesG
eneralData.do?step=0&redirect=true&treatyId=742
***, 2006 National Strategic Plan for Rural Development 2007-2013, draft 20.11.2006,
Ministry of Agriculture Forests and Rural Development, Bucharest.
***, Preparation of the Associated Countries of Central and Eastern Europe for
Integration into the Internal Market of the Union, White Paper, Commission of the
European Communities, Brussels, 03.05.1995, COM(95) I63 final, available at
http://aei.pitt.edu/1120/
***, 2005 Romania’s Third National Communication on Climate Change under the United
Nations Framework Convention on Climate Change, Ministry of Environment and
Water
Management
of
Romania,
available
at
http://unfccc.int/resource/docs/natc/romnc3.pdf.

Received: 30 April 2010. Accepted: 30 July 2010. Published: 30 July 2010.
Authors:
Dacinia Crina Petrescu, Babes-Bolyai University, Faculty of Business, Str. Horea nr. 7, 400174, Cluj-Napoca,
Romania, crina.petrescu@tbs.ubbcluj.ro ;
Ruxandra Mălina Petrescu-Mag, Faculty of Environmental Sciences, Babes-Bolyai University, Str. Fantanele nr.
30, 400294, Cluj-Napoca, Romania, pmalina2000@yahoo.com ;
Vasile Surd, Faculty of Geography, Babes-Bolyai University, Str. Clinicilor 5-7, 400006, Cluj-Napoca, Romania,
vsurd@goegrafie.ubbcluj.ro .
How to cite this article:
Petrescu D. C., Petrescu-Mag R. M., Surd V., 2010 Romania’s agriculture: trends and challanges. AAB Bioflux
2(2):151-174.
The paper was presented in the programme of: ENLARGEMENT OF THE EUROPEAN UNION AND THE
AGRICULTURE OF THE CENTRAL AND EASTERN EUROPEAN COUNTRIES (Gembloux, 9-11 March 2010).

AAB Bioflux, 2010, Volume 2, Issue 2.
http://www.aab.bioflux.com.ro

174

