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ABSTRACT

In this paper, we define the resilience of agricultural systems and farms as their ability to ensure
the fulfilment of their essential functions while facing increasingly complex and volatile economic,
social, environmental and institutional challenges. Measuring resilience can be done by objective and
subjective methods, each with varying degrees of accuracy and comprehension, and combining them can
provide a complex insight into the resilience of a system or farm, with the benefit of complementing
each other and eliminating many shortcomings and limitations of both categories of methods. The paper
presents an assessment of the resilience of the agricultural system of small mixed farms by subjective
methods, more precisely by an empirical research using qualitative tools, in this case a survey based on a
questionnaire, conducted in 122 farms in the Nord-Est region of Romania. Farmers’ opinions on the
farm functions in providing private and public goods are being investigated, as well as how farmers
perceive the resilience of their farms to the main challenges that today’s agriculture is facing.
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1. INTRODUCTION

In the latest years, European agriculture has had to face many challenges. These
come in various types: economic (such as high product price volatility, changes of
power and competition on international markets, changes of market power among actors
in value chains, high dependence on financial institutions); environmental (increased
frequency of extreme weather events, increasing pressure regarding diminution of
synthetic chemicals for agriculture and food industry use), social (demographic changes,
changes in consumer preferences, animal welfare issues) and institutional (such as
continuous changes in policies and regulations) (Maggio et al., 2014).

These uncertainties and their complex interconnections are likely to affect the
viability and sustainability of agri-food production and the sustainable development
of rural areas. However, the response of the agricultural systems and of farms in
particular greatly vary in relation to the region analysed, the type of agricultural
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production, the size and profile of farms. As such, their response can go in two
directions: either it tends to reduce or limit the effects of stressing factors, or it tends
to increase the system’s ability to adapt to changes.

2. STATE OF KNOWLEDGE

Resilience theory provides an integrated framework for investigating the
ability of complex social, economic, and ecological systems to cope with changing
environments (Holling et al., 2002; Folke et al., 2010; Bullock et al., 2017), and
highlights how these changes take place: through various measures of managerial
and technological improvement, through reorganization or even reorientation.

There is a number of “objective” indicators for measuring resilience;
they represent statistically measurable economic and social variables.

Objective methods of measuring resilience are based on the observation of
key socio-economic variables and other types of capital that support people’s
livelihoods (Bahadur and Pichon, 2017). These approaches use characterizations of
resilience that are externally defined (by the evaluator), and the measurement takes
place by external observation or is often based on statistical relationships on an
aggregate scale (Clare et al.,, 2017). A weakness of this approach is that it is
extremely difficult to identify all relevant features and indicators — from economic
factors to socio-cultural and political factors — that influence the resilience of a
household or community (Cutter et al., 2008).

The literature shows that the objective indicators used to measure resilience are
selected according to the methodological approach used. In its conceptual framework
of resilience, FAO identifies several pillars of resilience, such as: access to basic
services, assets, social protection systems, adaptability (FAO, 2013, 2016).

More recently, subjective approaches to measuring social systems have
been considered and used, given their benefits (Jones and Tanner, 2015; Jones
and Tanner, 2017; Lockwood et al., 2015; Maxwell et al., 2015; Béné et al.,
2016). These methods can provide an opportunity to address the weaknesses of
traditional objective approaches, such as difficulties in selecting indicators, lack
of context specificity, and assessing people’s knowledge of their own resilience
(Jones et al., 2018). Bené et al. (2016) show that resilience is significantly
influenced by a wide range of subjective psycho-social factors that are not
directly measurable by statistical indicators (e.g. risk propensity, openness to
novelty and innovation, ability and desire to learn, etc.). The influence of these
factors can be assessed through empirical research using qualitative tools, such as
questionnaire surveys, which investigate farmers’ opinions on subjective factors
influencing farm resilience.

Subjective household resilience is defined by the perceived level of the
household resilience to specific external shocks and stresses and refers to a person’s
cognitive and affective assessment of their own ability to anticipate, buffer, and adapt
their livelihoods to disruption and change (Jones and Tanner, 2017).
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In the present paper, we define the resilience of agricultural and farm systems
as their ability to ensure that their essential functions are fulfilled, while facing
increasingly complex and volatile economic, social, environmental and institutional
challenges; their ability to withstand shock, to adapt and transform as a result of
their robustness, adaptability and transformability.

Although subjective methods may provide an alternative and complementary
approach to objective resilience assessments, it is important to note that subjective
resilience assessments are not an alternative to more objective definitions of
resilience indicators, but rather they can provide an indication of causal relationships
with a wide range of socio-economic, psychological and institutional factors that
contribute to resilience (Jones and Tanner, 2017).

By analysing farm resilience in the framework proposed by Meuwissen et al.
(2018), one can distinguish three resilience capacities: robustness, adaptability and
transformability.

We define robustness as the ability of the farm to withstand challenges,
stressors, and to absorb shocks, without affecting its normal activity and without
significantly diminishing its efficiency and viability.

We define adaptability as the ability of the farm to cope with challenges, stressors
or shocks by introducing technological and / or managerial changes (in production,
marketing mix and / or risk management) so that it can continue business as usual.

We define transformability as the ability of the farm to cope with stressors
and severe shocks through profound, radical changes in the structure and profile of
the activity, in the internal functioning mechanisms and in the relations with
external agents and with the market. Practically, without this transformation of the
activity, the farm would become economically unviable.

3. MATERIAL AND METHOD

This paper examines respondents’ perceptions of the resilience of their own
farms. The study was done by analysing the data obtained from a questionnaire-
based survey, applied in January 2019 in the Nord-Est region of Romania in small
farms with a mixed profile (crops and livestock).

The procedure for selecting counties and communes and establishing the sample
consisted of a complex process that took place in 4 stages (Dobay et al., 2018).

Thus, Iasi and Suceava counties were selected for the survey, which have the
largest population among the counties in the Nord-Est region (Iasi 22.5%, Suceava
19.7%) (TEMPO-Online, 2016). Both the geographical position and the climate
regime are of high relevance for the distribution and intensity of agricultural and / or
entrepreneurial activities in the two selected counties. Another important criterion in
this selection was diversity: information can be collected on areas specialized in
growing cereals, vegetables, winegrowing and orchards or in animal husbandry in the
remote countryside and on areas with more accelerated development and diversified
agriculture, with a dynamic entrepreneurship respectively.
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The two counties were selected for field research also due to their
representative character for the Nord-Est development region of Romania. Thus,
lasi county is located in the plain and hilly area on the right bank of the Prut River
in the east of the Nord-Est development region. The relief, the natural resources,
the agricultural profile and its rural socio-economic characteristics make it
comparable to Botosani and Vaslui counties, located north and south of lasi county.
According to the same considerations, Suceava county is representative for the
mountainous, submountainous, hilly and lowland areas on the right side of the Siret
river, having a specific agricultural potential similar to Neamt and Bacau counties.

The communes selected for field research in both counties are representative
in terms of agricultural potential for about 75% of the total number of rural
territorial administrative units.

The sample established for the research is represented by small, mixed
agricultural holdings, which have maximum 5 ha of total agricultural area and a
maximum herd size of 5 LSU, consisting of herbivores (cows or sheep and
combinations thereof). The 2011 Population and Housing Census and the 2010
General Agricultural Census were used to select respondents.

4. RESULTS AND DISCUSSIONS

4.1. DEMOGRAPHIC CHARACTERISTICS OF RESPONDENTS
IN THE SAMPLE

The sample consisted of 122 respondents, 62 from lasi county and 60 from
Suceava county. The sample of farmers was predominantly male (80%), with an
even higher share in lasi county (92%). With very few exceptions, the farms were
established in the early 1990s, after the restitution of land by Land Law (Law
18/1991) enforcement. These are family farms, in which the owners’ property has
been reconstituted or they have taken over the farm (or part of the farm) from their
parents, to which they added leased or bought land.

The average age of respondents is 51 years, slightly lower in the case of
women heads of farms in lasi county (45 years). Half of the respondents are between
46 and 65 years old, and only one fifth of respondents are under 40 years old (which
would allow them to access the setting up of young farmers measure from NRDP).

As regards the type of education, 23% of respondents only graduated a
primary or lower secondary school and 66% graduated an upper secondary
education form — vocational school, high school or post-high school). Only 11% of
respondents have a university degree.

4.2. PERCEPTION OF THE IMPORTANCE OF FARM FUNCTIONS — A WAY
TO ASSESS FARM RESILIENCE

In the resilience framework analysis proposed by Meuwissen et al. (2018), it is
shown that the essential functions of the system, of farm respectively, are to provide
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private goods and public goods. 4 functions were formulated, defining the provision
of private goods and other 4 functions defining the provision of public goods.
Respondents were asked to divide a total of 100 points between 8 defined
functions of the farm, in proportion to the importance they attach to each function
(the more important the function is perceived, the more points it receives; the sum
of the points distributed between the 8 functions should be 100).
In the questionnaire applied, the functions of the farm were formulated as
follows:
- Provision of private goods:
Deliver high quality food products
Deliver bio-based resources (e.g. hemp, wood) to produce biomass and biofuels
Ensure a sufficient farm income
Provide employment and good working conditions for the farm labour force
- Provision of public goods:
Maintain natural resources (e.g. water, air, soil) in good condition
Protect biodiversity
Ensure the attractiveness of rural areas in terms of agro-tourism and residence
Ensure animal welfare

NSNS

NG

TOTAL

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

Tasi

Suceava

u] m2 3 4 L) 6 n7 ug

Notes: 1 — provides high quality food products; 2 — provides bioresources (e.g. hemp, wood) for the
production of biomass and biofuels; 3 - ensures a sufficient agricultural income; 4 — provides jobs and
good working conditions for the farm labour force; 5 — maintains natural resources (e.g. water, air,
soil) in good condition; 6 — protects biodiversity; 7 — ensures the attractiveness of the rural space for
agro-tourism and housing; 8 — ensures animal welfare.

Source: processing of survey data
Figure 1. Ranking the perceived importance of farm functions as a measure of resilience.
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Respondents considered that the most important functions of the farm are:
providing high quality food (33.8%), followed by ensuring animal welfare (23.6%).
These two functions, which perfectly illustrate the mixed profile of farms in the
sample (crops and livestock) add up to more than half of the total score. The main
economic function of the farm, namely ensuring sufficient income, ranked only
third in the perceived hierarchy of functions (16.1%). One explanation could be the
economic and physical size of farms included in the sample (small farms), which
rely on the financial contribution of a family member who has an additional
income (usually non-agricultural) — pension or salary.

Farmers’ awareness of the importance of protecting the environment
quality is reflected in the cumulative average score assigned to this function
and the function related to biodiversity protection (19.5%). The least relevant
function was “ensuring the attractiveness of the rural area for tourism and
housing” (1.8%), which is not surprising if one considers the fact that the rural
area is perceived as relatively devoid of significant economic opportunities,
which leads to internal and external labour migration. The relatively balanced
distribution of the share of functions that reflects the provision of private goods
(55%), compared to public ones (45%), indicates a good resilience in the short
and medium term.

In the sample from Suceava county, the respondents assigned a higher
importance to the production function than those from Ilasi county (38.1%
compared to 29.5%), as well as to the two functions that refer to the protection of
the environment and biodiversity (25.1% compared to 12.2%), to the detriment of
the economic function (9.3% compared to 22.6%).

4.3. PERCEPTION OF FARM RESILIENCE CAPACITIES

We have defined above the three resilience capacities: robustness,
adaptability and transformability. They were not included per se as direct
questions in the survey, although the concepts were presented to the respondents.
An attempt was made to evaluate the three resilience capacities by averaging the
answers to each 4 relevant statements. In order not to induce overly positive
responses to this assessment, statements were also formulated indicating a
negative contribution to that resilience capacity (Table 1). Respondents were
presented with 12 statements and asked to rate the relevance of each one on
a 7-point Likert-type scale (1 — strongly disagree; .....; 7 — strongly agree). When
processing the answers, in the case of statements associated with negative
connotations, the respective scores were transformed by inversion (so that an
original score 1 became a transformed score 7, an original score 2 became a
transformed score 6, and so on). Then, for each respondent, the scores obtained
for each form of resilience were averaged.
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Table 1
Statements included in the investigation to assess the resilience capacities
Resilience Statement Associated
capacity connotation

Q6a.1. After something challenging has happened, it is easy for my ositive

@ farm to bounce back to its current profitability P

g Q6a.2. As a farmer, it is hard to manage my farm in such a way that it neaative

g recovers quickly from shocks g

g Q6a.3. Personally, I find it easy to get back to normal after a set back positive

o Q6a.4. A big shock will NOT heavily affect me, as | have enough ositive
options to deal with this shock on my farm P
Q6b.1. If needed, my farm can adopt new activities, varieties, or ositive

= technologies in response to challenging situations P

= Q6b.2. As a farmer, | can easily adapt myself to challenging situations ositive

e y adapt my ging p

[ - " "

s Q6b.3. In times of change, | am good at adapting myself and facing positive

S up to agricultural challenges

< Q6b.4. My farm IS NOT flexible and can hardly be adjusted to deal neaative
with a changing environment g
Q6c.1. For me, it is easy to make decisions that result in a -

> . positive

£ transformation

s Q6¢.2. | am in trouble if external circumstances would drastically .

< . . negative

£ change, as it is hard to re-organise my farm

= Q6c¢.3. After facing a challenging period on my farm, | still have the ositive

= ability to radically re-organise my farm P

= Q6c.4. If needed, | can easily make major changes that would .

positive

transform my farm

Source: processing of survey data

Table 2 shows that the respondents perceive that their farms have quite a low
degree of robustness (2.98 average of the sample on a scale from 1 to 7), which
indicates that they have exceeded the subsistence level (the least influenceable —
therefore the most robust to external pressures), and there is a certain dependence
on market signals and the environment of the agricultural system (Figure 2).

Table 2
Descriptive statistics of perception of the three resilience capacities

Number of . Robustness | Adaptability | Transformability
Indicators — - _
respondents (1=1 completely disagree ....... 7=I totally agree)
Average 2.98 3.52 3.70
Total 122 St. dev 1.29 1.51 1.45
. Average 2.90 3.65 3.92
lasi 62 St. dev 1.19 1.58 1.45
Average 3.07 3.38 3.47
Suceava 60 St. dev 1.38 1.43 1.42

Note: St. dev = standard deviation
Source: processing of survey data
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Source: processing of survey data
Figure 2. Farmers’ assessment of farm resilience capacities: robustness.

Adaptability (Q6b)
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Source: processing of survey data
Figure 3. Farmers’ assessment of farm resilience capacities: adaptability.

The sample average for adaptability is higher (3.52), which indicates that
farmers are aware that their farm response to current and future challenges must be
a good adaptability, through technological and managerial improvements, thus
confirming the results of the challenge analysis in Gavrilescu’s study (2019). The
capacity of farms in lasi county to be more adaptable may be explained by the
higher degree of urbanization of the county, which can be translated into a higher
and more varied demand for agri-food products, coupled with a higher degree of
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professionalism of farm heads (Gavrilescu, 2019). These two elements contribute
to this type of farm response to system disturbances (Figure 3).

A similar explanation can be associated with the sample average for
transformability (3.70), which is above the median (3.50). In the case of this form
of resilience, the sample from lasi county also shows a higher average (3.92).
To the factors listed above, we can add the greater willingness to take risks
(production and / or investment risks) and the partial or total change of production
profile through a greater openness to innovation and novelty (Figure 4).
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Source: processing of survey data

Figure 4. Farmers’ assessment of farm resilience capacities: adaptability.

5. CONCLUSIONS

In conclusion, it can be appreciated that small mixed farms in the Nord-Est
region of Romania have a good average resilience, mainly characterized by
adaptability and transformability.

Adaptability is typical for the current stage, in which many small farms make
development efforts through technological and managerial improvements, by
improving productivity and economic efficiency, by increasing the degree of
integration in agri-food value chains, attempting to evolve into medium-sized
family farms with a commercial vocation.

Transformability is also present in the current stage, in which small farms
strive to diversify production activities, by adopting new crops, breeds and animal
species, by shifting to organic farming, and by various forms of vertical
integration, mainly by primary on-farm processing, in order to be able to enter the
market with value-added products, which are sold through new sales channels.
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The development of farms through land acquisition / lease, investments in
animals with higher genetics and in their own storage and processing facilities, by
accessing the support measures under Pillar 11 of the CAP, contributes to these
evolutionary trends.

It is very important to know the perceptions and attitudes of farmers, because
they can have a major impact on the decision-making process, with long-term
personal and economic consequences.
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