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Abstract: This study presents an innovative approach to measuring economic resilience at a sec-
toral level. The notion of economic resilience is explored through the lens of levels of resilience of
the main functions of a researched economic sector. The overall level of sectoral economic resilience
is seen as a weighted sum of resilience indexes related to its main economic functions. Such a
comprehensive approach is universal, as it allows to measure economic resilience of various eco-
nomic sectors. For the empirical application, the agricultural sector of Lithuania was selected for
analysis of resilience. The results revealed that the overall level of resilience declined in Lithuanian
agricultural sector during 2012-2019. Such a persistent trend may pose an increasing risk for food
security in Lithuania in the future. The most evident negative changes in the economic resilience
levels are observed in terms of economic viability of farms. The most robust levels of economic
resilience are indicated in the sense of ability to provide local food at affordable prices.

Keywords: economic resilience; agriculture; Lithuania; farm viability

1. Introduction

The agricultural sector is of the utmost importance to the stable development of a
country [1,2]. It ensures employment in rural regions [3], preserves biodiversity [4] balances
sociodemographic shifts [5], facilitates economic growth [6] and economic viability during
economic downturns [7], assures food security within the country. The assurance of safe,
affordable and uninterrupted provision of food within the country always was among
the most important goals of the state [8]. It is closely associated with socio-economic
development [9], political stability [10], crime rates [11] and even with the satisfaction
with democracy [12]. It is assumed that developed countries have solved the food security
issues [13]. The recent economic turbulences have evoked concerns about food security
even in well-developed countries [14].

The outbreak of pandemic in 2020 disrupted supply chains and various countries
started to search for the ways of strengthening the food security and self-sufficiency trying
to avoid a risk of food shortages [15]. One of the best ways to increase food security and
to foster the supply of local food within the country is to increase the resilience of its
agricultural sector [16].

The importance of agricultural sector during crisis is even bigger, as it provides food—
a necessary commodity, that could not be avoided even in hardest times [17] assuring a
constant financial flow, supporting national economy during economic shocks, when its
budget is typically in a depleted state [18]. The decision makers are faced with the ambigu-
ity of the definition of economic resilience notion [19]. It is seen both as a proxy to achieving
sustainable agriculture [20] and as independent construct including a sustainability facets
as its components [21,22]. The puzzle is becoming even more complex, when economic
resilience of agriculture is being researched in the face of climate change, where it is being
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one of the three pillars of climate-smart agriculture. With the help of this paper, we aim
to stress the practical side of agricultural economic resilience defining its core functions
within a broader state’s economic development framework. Such an applied approach
provides clear directions to decision makers where to direct Governmental measures aimed
at increasing countries economic resilience of agriculture. This paper contributes Morkiinas,
Volkov and Pazienza (2018), Michel-Villarreal et al. (2019), Quendler and Morkdnas (2020),
Hassani and Fantke (2020) [23-26] insights enriching it with more applied perspective on
a meso-economic level. The scientific novelty of the proposed methodology relies on the
aggregate-level approach towards resilience of agriculture. Typically, research on agricul-
tural resilience considered micro level data, i.e., farms’ economic resilience [27,28], resilience
of agricultural holdings [29], resilience of the communities [30]. Moreover, we combine
expert assessment and multi-criteria decision-making methods to derive the composite
score of the resilience.

The paper is structured as follows: Section 2 introduces different perspectives on
the economic resilience notion, defines its core components and functions. In addition,
indicators for evaluation of economic resilience in agriculture are discussed. Section 3
describes data gathering process and the evaluation method involved. Section 4 analyzes
the dynamics in economic resilience of Lithuanian agriculture. Conclusions and future
research are discussed in Section 5.

2. Theoretical Background
2.1. Resilience Concept

In the last decade the popularity of resilience concept has surged both within the vari-
ous disciplines as well as among them—it’s being used in economy, psychology, agriculture,
environmental, physical, political sciences, etc. Politicians and various public bodies are
actively adopting this concept too. Resilience is now included in most policy discussions
on global sustainability, disaster management and international development [14,31,32].
Resilience takes its share in the European Union political debates about future financial
programing period for agriculture as well: it is included as one of the main goals of the
upcoming support agenda. However, despite the increasing popularity the resilience
concept is still a highly abstract and multifarious concept, which has a great variety of in-
terpretations.

Up to date, two main approaches on resilience are used within the economic literature:
the “equilibrium” approaches and the “non-equilibrium” (also called as “complex systems”
or “adaptive”) approaches [33]. The former ones treat economic systems as relatively
simple and homogenous structures, developing in a linear predictable way [34] and refer
to resilience as either the ability of the system to return to its pre-shock equilibrium state or
growth path it would have been in if the shock was absent [35,36] or as its ability to absorb
the shocks that ” ... have the potential to throw it off its growth path but do not actually do
so” [37]. The “bouncing-back” or absorption of the shock should not change the structure of
the system nor its social or institutional arrangements. The “non-equilibrium” approaches,
on the contrary, treat economic systems as complex and heterogeneous, constantly changing
and developing in a hardly predictable way. Since these systems are never in equilibrium,
the return to a previous state after a disturbance may not be possible and even desirable
(if the system was developing in the non-preferable way). Consequently, the resilience of the
system is referred to as a capacity to absorb the perturbation, adapt to it or transform into a
better development path not necessarily keeping its structure or social and institutional
arrangement unchanged, however maintaining its key functions and performances [38].
“Complex system” approaches, although more complicated, better reflect the real-world
economic systems and therefore recently have been gaining more appreciation than the
“equilibrium” ones.

In this paper we adopt the complex system approach to resilience and, based on
Martin and Sunley (2015) and Meuwissen et al. (2017) [38,39], define the economic re-
silience of the agricultural sector as the capacity of this sector to withstand or recover from
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various (market, competitive, environmental, etc.) shocks, if necessary by undergoing
adaptive changes to its economic structures and social and institutional arrangements,
so as to maintain its core performances and functionalities within a given time period.
Thus, in order to assess resilience of the agricultural sector, the core functions of this sector
have to be identified. Agricultural sector performs various roles, however usually its func-
tions are distinguished into two broad groups according to the type of goods and services
provided—either private (representing mainly economic benefits) or public (representing
mainly social and environmental benefits) [39].
Private goods provision comprises:

production of affordable food,
assurance of farm viability,
assurance of employment opportunities and appropriate level of income for farm workers.

Public good provision encompasses:

maintaining natural resources in good condition,
production of recreational, aesthetic, and cultural services,
protecting biodiversity of habitats, genes, and species,
contributing to balanced territorial development,

climate, flood regulation, disease control.

In some cases, providing some of these goods and services simultaneously can produce
significant synergies, however in most cases important trade-offs exist between providing
them at a particular scale, as well as between different scales [40]. Accordingly increasing
resilience defined in maintaining one function may mean decreasing resilience in providing
another function. In this paper the resilience of private good provision (production of food,
assurance of farm viability and provision of income) is selected as the core functions of an
agricultural sector to be analyzed under the resilience approach. This selection is based
on several arguments. First, it best represents the economic dimension of the agriculture
and is therefore directly related to economic resilience. Second, it is the primary function
of a farming system. Of course, it should be performed taking into consideration public
good provisioning, however it is not the other way around (meaning that the primary
function is not to maintain biodiversity and in order to do that also produce some food).

Following Martin et al. (2016) [41] who state that maintaining (or restoring) prof-
itability, employment, investment, and growth can be viewed as “core performances and
functionalities” in an economic context, provision of income for farm workers, assurance
of farm viability and production of affordable food can be legitimately considered as agri-
cultural sector’s core functionalities. Therefore, indicators, assessing these performances
can be used to assess system’s resilience as well. There are various indicator frameworks
designed to assess a system’s performance regarding its essential functions. A frame-
work suggested by EC (2001) [42] (Table 1) is used as a basis to select the indicators for
agricultural sector’s performances in this paper.

Production of food is important for several main purposes. First, it has to secure the
demand for food in a certain country and the surplus in the form of export produces income
for that country and adds to the satisfaction of the global food demand. The indicator “The
balance of foreign trade of agricultural and food products” accounts best for both, the local
food demand, and the export amounts. Other indicators (such as value of gross production,
exports, or imports) are important in special cases; however, in accounting to general
resilience they may be abundant. The quantity of aggregated agricultural production
(either in amounts or energy terms) is hard and laborious to evaluate, it also does not
provide much additional information on the resilience of the function, therefore its usage
for assessing resilience is of relatively little value. The level prices of agricultural products
are very important, since it determines the type, quantity, and quality of the produce that
people of a certain country can afford to consume. However, its level also depends on the
general inflation, therefore the best indicator for affordable prices could be the ratio of the
retail prices of agricultural and food products to the retail prices of all consumption goods.
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Table 1. Indicator framework for assessing performances of the agricultural sector.

Function

State Indicators

Flow Indicators

Value of gross production in agriculture
Gross value added at nominal prices

Value of exported agricultural products

Value of imported products

Foreign trade balance of agricultural and
food products

Change of value of gross production in
agriculture

Change in gross value added

Change in value of exported agricultural
products

Change in value of imported agricultural
products

Change in the foreign trade balance of
agricultural and food products

Quantity (in energy terms)
Quantity (in amounts)

Change in quantity

Value
Production of
food at
affordable prices
Quantity
Prices

Retail prices of agricultural and food products

Change in retail prices of agricultural and
food products

The ratio of the retail prices of agricultural and
food products to the retail prices of all
consumption goods

Change in ratio of retail prices of agricultural
and food products to the retail prices of all
consumption goods

Farm viability

Net farm income

Distribution of profit

Debt/asset ratio

Number of forced farm exits

Value added (Farm net value added/ AWU)
Farm profitability

Access to credit

Change in net farm income

Change in distribution of profit
Change in debt/asset ratio

Change in number of forced farm exits
Change in value added

Change in farm profitability

Change in access to credit

Employment and Income

Income of agricultural workers

Ratio of income of agricultural workers to the
average salary in the country

Employment in agriculture

Share of agricultural employment in the general
employment level in the country

Change in income of agricultural workers
Change in ratio of income of agricultural
workers to the average salary in the country
Change in employment in agriculture

Change in share of agricultural employment in
the general employment in the country

Source: adapted from [42] with authors’ own elaborations.

Farm viability has been estimated in several ways [43]. The most often used indicators

include farm net income, profitability, distribution of profit, debt/asset ratio, etc. To create
an easily replicable measurement of agricultural resilience, the indicators used must reflect
main and different aspects of farm viability; they must also be easily accessible and compa-
rable among different countries. Farm profitability, debt to asset ratio and access to credit
best correspond to these requirements.

The function “assurance of employment opportunities and appropriate level of in-
come for farm workers” is an important function, however it raises several questions.
First, employment in agricultural sector is declining in many countries due to the use of
advanced technologies and better technical equipment, diminishing labor demand. Rela-
tively low productivity in this sector as compared to the other economic activities makes
it economically reasonable to transfer labor supply from agricultural sector to the others.
However, since a large share of these employees has relatively low qualifications and is near
or above the retirement age, their flexibility in the labor market is questionable. Therefore,
the fast decrease in employment in agriculture may not be preferable. Considering the
demographic changes and changes in the structure of the whole economy, the best indicator
to reflect the employment in agriculture is applying the indicator “Ratio of employment in
agriculture to the general employment level in the country”. Ratio of income of agricultural
workers to the average salary in the country also better reflects the level of wages than the
income of agricultural workers alone since it allows accounting for general inflation.

Since resilience is relevant mainly in the cases of perturbations, it makes sense to
refer to resilience as a change of relevant indicators (i.e., use flow indicators) instead
of their absolute or relative levels (i.e., instead of state indicators) at the time of crisis.
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On the other hand, resilience is mostly “grown” before perturbation happens [44] and the
reaction to the shock to a large extent is determined by the before-grown capacities and
decisions (e.g., skills and knowledge of managers and employees, adequate infrastructure,
social capital, connectivity, etc.). Thus, in order to compare the development of the general
resilience capacity in the periods of stability as well as its decline in the case of crisis,
the absolute or relative levels of relevant indicators could be used [45,46]. Therefore, in this
paper resilience is related to absolute/relative levels of relevant indicators.

It must also be noted that in this paper general resilience as opposed to ‘specified’
resilience is being explored, focusing on the capacity of a system to react to various kinds
of shocks and perturbations, instead of dealing with a particular kind shock or particular
aspect of the system that might be affected by that shock [40].

2.2. Resilience Measurement

Since resilience is a latent construct, the variety of approaches has stimulated the
creation of a great diversity of resilience measurement ways and methods. Several of
them are provided in Table 2. Some researchers [40,47,48] argue, that resilience is a too
complex and constantly changing construct and therefore cannot be measured directly (or
it is too difficult and costly to be measured), thus they propose using surrogate indicators
(e.g., socially self-organized, appropriately connected, exhibiting functional and response
diversity, building on human capital, reasonably profitable, globally autonomous and
locally interdependent, constantly learning, etc. [47] to measure resilience. Systems in
which these surrogate indicators exhibit relatively high-performance levels are supposed to
better resist and adapt to perturbations, while poor levels of their performances indicate low
resilience. Although these surrogate indicators enable better understanding of the situation
in a respective area and empower better interventions, they have their own drawbacks.
If these indicators are performing differently and tend to evolve in different directions
(some increase, other decrease), it is hard to form a view of how an economic system is
resilient in general. It is also hard to compare its evolution in time as well as with other
economic systems.

Table 2. Some of the methods, used for economic resilience measurement.

Measurement of Resilience Method Examples

General resilience index based on factors,
influencing resilience

Multicriteria evaluation methods [23,49-51]

Simple statistics of the main functions (e.g.,

deviation from the average, growth trajectory, etc.). (29,52]
Simulations (counterfactual analysis). [53]
Indices s .
Res111enc§ index, based on the measurements of  Gtatistical time series models (estimating time length [35]
core function/-s of a particular system (e.g., GDP necessary to eliminate the impact of a shock).
or employment for a country) — —— -
Optimization models (minimizing consumption [54,55]
losses for a given amount of capital losses). !
Case studies (mainly narrative-based, some simple [56-58]
statistics included)
Surrogate indicators Increasing/decreasing values of surrogate indicators [40,47,48,59]

reflect increase/decrease of resilience

Source: compiled by authors.

The majority of researchers prefer creating resilience indices, either single or composite.
These indices and their calculation methods however do significantly differ among each
other. First, there can be two main types of indices distinguished: general resilience
index computed from a variety of economic, social, human, environmental and political
factors of resilience [50]. The weights of factors are determined in several ways and
are either equal among each other or differ according to the method applied. This way
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of resilience assessment has several advantages. First, it allows its users to see what
factors influence resilience and how strong that influence is. It also enables following the
development trends of these factors and detect the ones, most in need for intervention.
However, a serious disadvantage of a general index is that it is very subjective of how
many and which indicators should be included in the computation of the index as well
as of what weights should be assigned for each of the selected variables. Since every
economic system is a complex system, the indicators determining resilience of that system
or their importance (or weight) may vary. Thus, the replicability of the resilience index
among relevant economic systems may be both difficult and laborious or of little value.
Besides that, since complex systems are constantly changing, some indicators may lose
their importance or new indicators may obtain more significance, therefore such indices
have to be updated from time to time.

The other way of measuring resilience via an index is by composing it from the indica-
tors, reflecting the key functions of the particular system, e.g., employment and GDP are
usually considered to be the main functions of a regional or national economy, therefore
the level of these indicators or the change in their level reflects the resilience of the regional
(state) economy at a particular time point [60]. The latter method of resilience index calcu-
lation is preferred by many researchers [21,22,61,62] for it allows focusing on the change of
the key functions instead of variables influencing those functions. Thus, following the defi-
nition of resilience adopted in this paper (the capacity to withstand or recover from shocks
maintaining the core performances and functionalities), this way allows directly observing
resilience and changes in it. It enables avoiding the disadvantages of the above-mentioned
general index calculation methods, such as difficulties in selecting the potential factors from
a large group of possible ones, determining their weights, and updating these weights in
time. The indices based on key functions are much easier (and less time-costly) to calculate,
to interpret, to compare and to replicate. Their main disadvantage is the inability to reveal
the factors leading to the loss (or increase) of resilience. However, the general indices would
not necessarily disclose these factors either since they may be omitted in the calculations.

3. Methods

Based on the above review of resilience evaluation methods, their advantages and
disadvantages, we choose to assess resilience of the agricultural sector via an index, com-
posed of the variables reflecting the core functions of the sector. The core functions of the
agricultural sector encompass production of affordable food, assurance of farm viability
and provision of employment opportunities with decent income for agricultural workers
(Table 3).

Table 3. Core functions of the agricultural sector and their indicators for measuring agricultural resilience.

Function Indicators of the Function Unit
Production of food at Foreign trade balance of agricultural and food products mil. EUR
affordable prices (F)

Ratio of the retail prices of agricultural and food

o,
products to the retail prices of all consumption goods e

Assurance of farm Farm profitability Yo
viability (V) Farm solvency %
Access to credit Y%

Ratio of income of agricultural workers to the average

Provision of employment
p oy salary in the country

opportunities with decent
income for agricultural Share of agricultural employment in general
workers (E) employment in the country

Source: compiled by authors.

Lithuania is chosen as a case for empirical analysis as this country has seen serious
agricultural restructuring and growth following its accession to the European Union in 2004.
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This pattern is also pertinent to a number of Eastern European countries where accession
to the EU marked a series of structural changes. The introduction of the EU Common
Agricultural Policy in Lithuania fueled structural changes that affected resilience indicators,
among other effects. In order to avoid drawing conclusions from the transitory periods,
we ignore the accession year and five years thereafter. Therefore, the research focuses on
the period of 2010-2019. The data come from Statistics Lithuania and Farm Accountancy
Data Network (FADN).

In order to calculate the resistance index according to the functions defined in Table 3
and the selected indicators assigned to the functions, the multi-criteria decision-making
method Simple Additive Weighting (SAW) was applied. This approach is highly opera-
tional and relies on the additive function.

Let there be an index of the resilience functions, k = {F,V,E}. In addition, let i
and j index the indicators and time periods respectively. Then, ry;; is the value of the i-th
resilience indicator in the k-th function for the j-th year.

The ratios are calculated to perform the normalization. The benefit indicators were

normalized by [63]:
Tkij

Thii = 1
kij max rkij ( )
]
Similarly, the following ratios were calculated to normalize the cost criteria [63]:
mjnrkij

~ ]

Thij = — 2)
Tkij

The weighted sums of the normalized values are calculated for each year and function:
Ny

Skj = Y, WkiTkij 3)
i=1

my
where wy; is the weight of the i-th indicator for function k such that } wy; = 1,k = {F,V,E}.
i=1

In this way, the sub-indicators representing resilience functions were calculated.
The comprehensive indicator comprising all functions k = {F, V,E} functions, the for-
mula applied:

Si= ). &Sy @)
k={F,V,E}

where gy are the weights of resilience functions and } y_(r vy 9k = 1.

The composite indicator S; takes values in between 0 and 1 where the value of unity
indicates maximum performance.

To calculate the weights of functions and indicators, an expert survey was carried out.
Fifteen experts equally representing academia, government and farm associations were
invited to rate the functions and indicators. The criterion for eligibility of experts was
experience in the field of agriculture (science, policy or implementation) for at least 5 years.

4. Results and Discussion

The assessment of Lithuanian agricultural resilience was divided into analyses of
three functions. The analysis of indicators for Function F (foreign trade balance of agricul-
tural and food products, and ratio of retail prices indices of food products to retail price
indices of all consumption goods) showed that the situation in this area is quite positive.
The foreign trade balance is positive and growing (Figure 1). The sudden rise of the balance
in 2019 is mainly due to the increase in exports of milk and crop products, generating the
largest share of all Lithuania’s agricultural and food exports.
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Figure 1. Foreign trade balance of agricultural and food products and Ratio of retail price indices of food products to retail
price indices of all consumption goods, EUR, % (year 2015 = 100 proc.). Source: compiled by authors based on the data

provided by Statistics Lithuania.

The growth of retail prices of food products and non-alcoholic drinks has been faster
in 2017-2018 year-period than a period before, however this growth was not exceptional,
actually even smaller than the growth of the prices of the other consumption goods.

Assessing indicators of V function (farm profitability, solvency and access to credit),
it was found, that profitability (farm profitability = (total output — total inputs + total
subsidies excluding on investments) divided by total output) of farms in Lithuania is
very unstable and has a tendency to decline. Although every two years it partly recovers,
however it does not reach previous levels (Figure 2). This negative trend is observed despite
the significant incoming cash flows arising EU and state support schemes (direct payments,
payments for ecological farming, payments for farming in less favored areas and other
production subsidies, not including subsidies on investments). The average amount of
subsidies received in 2010-2019 accounted to more than one third of the total output.
The performance of farms without support would be unprofitable even in the long run,
i.e., most farms (except for the largest ones) would be unviable and would be forced to exit
the business.

40%
35%
30%
25%
20%
15%
10%

5%

0%

i \|\|\|\ y =-0.0172x + 0.3773

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Figure 2. Average farm profitability in Lithuania in 2010-2019, %. Source: compiled by authors using FADN data.
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The changes of solvency (Farm solvency = profit with subsidies before external factors
(interest, taxes and depreciation) divided by total liabilities.) (the other farm viability
indicator) in the last decade also reflects negative tendencies. Unstable farm profits and
increasing amounts of debt lessen farms’ abilities to repay their credits. Farm solvency in
Lithuania in 2010-2019 year-period has decreased around 65% on average (Figure 3).

160%
140%
120%
100%
80%
60%
40%
20%
0%

Wi

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Figure 3. Average farm solvency in Lithuania in 2010-2019, EUR, %. Source: compiled by authors using FADN data.

Access to credit is measured as a share of provided credits out of all applications
for credit (both satisfied and unsatisfied). Although the amounts of loans provided for
agricultural subjects have been increasing every year in the last decade, the biggest share
of total credits is issued for large farmers’ farms or agricultural holdings, while access to
financial resources for other farms is very limited. Based on Fi-compass [64] study and
expert evaluations, only about 20% to 30% of all credit applications are being satisfied.
The majority of loan request are rejected for small-farm and young managers due to the
higher risk and absence of credit history.

Analyzing the indicators of Function E (the share of occupied labor posts in agriculture
in all occupied labor posts in the country and by the ratio of wages in agriculture to average
wages in all economic activities), it was established that in the last five years the employ-
ment in agriculture has been decreasing, however the speed of diminution has increased in
the last two years, whereas the employment in other economic sectors has been slowly but
steadily growing. Therefore, the share of occupied posts in agriculture out of all occupied
labor posts in Lithuania has been gradually decreasing (Figure 4). Although the decline in
employment in agriculture corresponds to the trends in most EU states, however the speedy
decrease elicits many serious economic and social problems in rural areas. This decrease
in occupied labor posts is determined not only by technological improvements, but also
by large numbers of farm exists out of the market. Due to the above mentioned low and
declining farm profitability as well as retirement of farmers (senior farmers compose a
large share of all farmers) the previous levels of demand for labor in agricultural sector
cannot be sustained.
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100% 3%
90%
80% 3%
70% 2%
60%
50% 2%
40%
30% 1%
20% 1%
10%
0% 0%
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
mmmw Ratio of average annual gross earnings —e— Ratio of occupied labor posts

Figure 4. Share of occupied agricultural labor posts in all occupied labor posts and Ratio of average annual gross earnings

in Agriculture, forestry and fishing to earnings in all NACE branches in 2010-2019, %. Source: compiled by authors based
on the data provided by Statistics Lithuania.

Average wages in agricultural sector in Lithuania have been growing the whole 2010-
2019 year-period, however the whole period it was lower than the average earnings in
the country. In 2010 this difference was larger than 20%, whereas in 2017 it decreased up
to 12%. Unfortunately, in the last two years the difference has started to grow again.

The values of all indicators used to evaluate the above functions are presented in the
Table 4.

Table 4. Values of indicators used to create the resilience index of the agricultural sector in Lithuania by functions, 2010-2019.

Production of Food at Affordable Provision of Employment

Function Prices (F) Assurance of Farm Viability (V) Opportunities with Decent Income for
rice Agricultural Workers (E)
Statistics Statistics FADN (own Statistics Statistics
Source Lithuania Lithuania FADN FADN estimation) Lithuania Lithuania
Type Benefit (+) Cost (—) Benefit (+) Benefit (+) Benefit (+) Benefit (+) Benefit (+)
Ratio of the retail Sh ¢
Foreign trade prices of Ratio of income om loar;:nt in
balance of agricultural and Farm for agricultural ploy
. . Farm Access to agriculture and
Indicator agriculturaland  food products and N solvency, o workers and
O profitability, % o credit, % . general
food products, the retail prices of Yo average salary in mpl nt level
mil. EUR all consumption the country 2,%  C.poymentieve
goods 1, % in the country °, %
2010 502 95.0% 35.2% 130.4% 17.9% 2.46% 79.6%
2011 565 98.8% 33.5% 134.6% 18.4% 2.46% 80.2%
2012 976 98.7% 36.5% 136.6% 19.0% 2.47% 81.5%
2013 974 99.3% 30.9% 114.3% 18.9% 2.46% 85.2%
2014 963 100.0% 23.4% 88.1% 19.5% 2.51% 87.5%
2015 890 100.0% 30.8% 101.5% 20.1% 2.46% 86.1%
2016 977 100.3% 23.8% 75.1% 20.8% 2.38% 87.1%
2017 1061 100.2% 28.9% 82.4% 21.4% 2.32% 88.3%
2018 1027 98.9% 19.2% 66.8% 21.7% 2.20% 87.4%
2019 1290 97.9% 20.6% * 57.7% * 22.16% 2.07% 86.6%

! Change in the retail price index of food and non-alcoholic beverages compared to the change in the price index of all consumer goods
(2015 = 100 %). 2 Ratio of employment in agriculture, forestry, and fishing (excluding seasonal and working day effects) to total employment
in the country. 3 Ratio of wages (annual gross) in agriculture, forestry, and fishing to the average annual wage in the country. * Forecast.
Source: authors’ calculations based on Statistics Lithuania and FADN database.
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Since both the individual functions and the overall resilience are defined by indicators,
in order to calculate the sub-indices, the weights of the indicators were calculated on the
results of the expert survey basis (Table 5).

Table 5. Weights of indicators by individual functions (results of expert evaluation).

Function

Indicators of the Function Weights (w)

Production of food at affordable

Foreign trade balance of agricultural and food products 52%

Ratio of the retail prices of agricultural and food products and the retail

prices (F) prices of all consumption goods 48%

Farm profitability 30%

Assurance of farm viability (V) Farm solvency 37%
Access to credit 33%

Provision of employment Ratio of income for agricultural workers and average salary in the country 53%
opportunities with decentincome  Share of employment in agriculture and general employment level in the 479%

for agricultural workers (E)

country

Source: compiled by authors.

The answers of the experts in assessing the weights of the indicators were consis-
tent. Concordance coefficient of expert answers in estimating the weights for function
F indicators (Wp) is equal to 0.57; for V function’s indicators: Wy = 0.70; E function’s:
Wg =0.54.

According to function F (production of food at affordable prices), the foreign trade
balance of agricultural and food products (compared to ratio of retail prices) is considered to
be a relatively more important indicator (Table 5). In function V (assurance of farm viability),
the solvency of farms is considered to be the relatively most important indicator. In function
E (provision of employment opportunities with decent income for agricultural workers),
the average salary in the sector is the most important indicator.

Examining the importance indicated by the experts of the functions for the overall
resilience of the agricultural sector in Lithuania, it can be stated that the experts consider all
three identified functions of the agricultural sector to be important—the difference between
the importance of individual functions is less than 10% (Table 6). However, the sector’s
ability to provide the population with affordable food (function F) is considered to be a
relatively important function, accounting for 38% out of 100%. Relatively least impor-
tant (function E) is the provision of employment opportunities with decent income for
agricultural workers (28% out of 100%, respectively).

Table 6. Weights of individual function (results of expert evaluation).

Function Weights (9)
Production of food at affordable prices (F) 38%
Assurance of farm viability (V) 34%

Provision of employment opportunities with decent income for agricultural

workers (E) 28%

Source: compiled by authors.

After normalization of the data, calculation of the weights of the functions and impu-
tation of the indicators, the total resistance index of the agricultural sector and subindexes
of individual functions was calculated. The data for 2010-2019 were applied. The SAW
method was used. The results are provided in Figure 5.
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Composite indicator
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Figure 5. The values of the sub-index of the agricultural sector resilience by individual functions and the values of the

general sector resilience index in Lithuania in 2010-2019. Source: compiled by authors

The overall resilience indicator for Lithuania shows a slightly downward trend.
The overall resilience of the agricultural sector is most negatively affected by the de-
cline in farm viability. Farm profitability has been declining for almost a decade (table), and
farm solvency has been declining, too. This is a dangerous trend, as a sharp drop in farm
profitability in the long run could lead to farms withdrawing from the market. Although ac-
cess to credit tends to grow, this growth is relatively very slow. As a result, the overall farm
viability index fell by about 30% in 2019 compared to 2012. The viability function of farms
is particularly important, as the level of implementation of other agricultural functions also
depends on it. If the number of commercial farms decreases significantly, the level of supply
of agricultural products (at least some) may decrease. Production prices should increase ac-
cordingly. Declining farm viability may also have a negative impact on labor demand and,
as a result, lead to lower wages in the sector. Therefore, to increase the overall resilience
of agriculture, the first focus should be on increasing farm viability. Especially since the
resilience of other functions is at a sufficiently high level. During the period under review,
the resilience subindex of the production of food at affordable prices function increased
significantly, almost reached 0.99 (in comparison to the data of 2010-2019). It is true that
the supply of different types of agricultural products changed differently—the supply of
cereals increased significantly, while the supply of vegetables, fruit and berries decreased.

However, Function F has gained more importance in the sense of contribution to the
overall resilience indicator during the last years. Function E is related to employment
opportunities with decent income for agricultural workers. These have been declining in the
sector over the last five years. Thus, the composite indicator for Function E reached its low
in 2019 at 0.91. Note that the levels of the composite resilience indicators are relative ones,
i.e., determined in relation to other values from the period under consideration.

The decline in the resilience due to employment opportunities is mainly due to pro-
ductivity growth and technical bias in the sector. The new technologies that reduce the
need for labor fuel such changes. The declining employment in agricultural sector (faster
than in other economic activities) is in line with the trends in other EU countries as well.
To sum it up, the overall resilience of the agricultural sector in Lithuania is declining.
The most unstable and threatening situation is observed in regards to farm viability. In-
creasing farm viability would also have a positive impact on other key functions of the
sector and the overall level of resilience.
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5. Conclusions

The economic resilience still can be considered to be an ambiguous notion displaying
varying interpretations. The present study contributes to lowering the level of flux in an
economic resilience notion by substantiating its research possibility through the lens of its
facets in an applied research framework.

From the methodological perspective this study suggests a new innovative universal
framework for measuring a sectoral economic resilience through the lens of economic
resilience of its main functions. This approach allows measuring economic resilience of
various economic sectors, where previous research methods were unsuitable due to sectors
complexity or specifics, not allowing to apply the methodologies used in measuring eco-
nomic resilience in other areas [65]. The introduction of such a universal research approach
may contribute to the intensification of economic resilience research and expansion of it to
various related areas and sectors.

This study also suggests some practical implications. Sub-indicators and their trends
reflect changes in resilience (with regards to each function). Such information can be used
by public agencies as a warning information system indicating a necessity of intervention
in a certain problematic area. The composite indicators can also be used to prioritize
intervention directions. Since resilience indicator and its sub-indicators are based on a set
of function, policy makers can develop intervention measures targeted to a particular area
in need. Thus, the comprehensive indicator allows tracking the development of resilience of
a particular sector, modelling the effects of potential intervention measures and evaluating
the effects of factual interventions on resilience of the whole sector.

The research revealed that crucial factor in maintaining the economic resilience of
agriculture is the economic viability of farms. The observed decreasing trend not only calls
for some interventions from the government side, but is also consistent with Coppola et al.
(2020) [66] insights about decreasing farm viability within EU and their dependency on
EU support [67]. The value of the farm viability composite indicator decreased by 30%
in Lithuania posing a risk to the robustness of economic resilience of agriculture in the
future. In Lithuania, the affordable food component of economic resilience showed a
steadily high level during 2010-2019. The direct payments can be considered as a major
cause for maintaining low food prices [68]. The decreasing values of the employment
component implies that, on the long run, agriculture will cease being a major job provider
in Lithuanian rural areas which will induce issues related to transition towards other
sources of employment [69].

The limitations of this study (empirical evidence based only on one country) suggest
expanding this research to a broader range of countries. This would allow revealing if the
trend of declining economic resilience (especially, in terms of farm viability) prevails across
the EU, or it is characteristic to Lithuania only. A natural direction for such research would
be exploring agricultural resilience in the Central and Eastern European countries. Another
research avenue is covering a longer time period in order to investigate the influence of
various exogenous factors (recession of 2008, accession to EU etc.) on the dimensions of
economic resilience.
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