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Nazli Ceylan'
Szent Istvan University, Hungary

Policy Assessment of Wheat Production in Turkey

Abstract. Turkey plays a significant role in global wheat trade, importing wheat grain and exporting
processed wheat products such as pasta, flour and biscuits. Wheat growing areas in Turkey have shown
a decrease of about 10% over the last decade. Although an increase in yields keeps the production
amount in balance, policies toward the wheat sector have reached a more critical point due to an
increasing population and growing demand on the wheat flour sector. In this study, the profitability and
sustainability of the sector were analyzed by using the Policy Analysis Matrix (PAM) approach, and by
examining the effects of the policies that have been applied on the wheat market recently. According to
the PAM results, domestic wheat prices are higher than world prices due to existing policies and the
wheat sector is not competitive without support.

Key words: Policy analysis matrix, wheat production, Turkey

JEL Classification: Q02, Q18

Introduction

As 0f 2018, the wheat-growing area in Turkey constituted 3.5% of global wheat planted
area, while representing around 20% (7.3 million ha) of Turkey’s total cultivated arable land.
Despite minor improvements in the last decade, crop yield has remained quite low compared
to the world average (Table 1). On the other hand, the long-term trend shows that wheat
cultivation areas have been gradually decreasing in the country. Producers tend to choose
more profitable products to increase their income. However, improvements in cultivation
techniques, adopting new varieties and balanced precipitations have compensated for the
decrease in wheat cultivation areas thus far.

Turkey needs to produce at least 18-20 million tons of wheat every year to ensure
domestic food security. Otherwise, the country can face serious food deficits due to its
consistently increasing population. Therefore, finding the solution for problems that arise in
all stages of production, trade and industry related to this specific product group means
solving many of the problems in the agriculture of the entire country.

The outcomes of the state's agricultural support policies have become increasingly
important with regard to sustainability of agricultural activities and increase of farmer
income. In particular, the right policies applied to strategically important products such as
wheat can contribute to the competitiveness of the sector. In order to maintain sustainability
in Turkish agriculture and increase productivity, Agricultural Basin Based Support came into
force in 2017. Under this program, the country was divided into various agricultural basins
according to their soil and climate conditions to provide support for particular crops (suitable
for their region) for each basin (USDA, 2018).

1 phD student, Szent Istvan University, 2100 G6dollo, Pater Karoly utca 1, Hungary,
e-mail: ceylan.nazli@phd.uni-szie.hu; https://orcid.org/0000-0001-7568-5938
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Table 1. Wheat Production, Yield & Harvested Area

Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
f(r)%%“ﬁ‘;’“’ 20,600 19,674 21,800 20,100 22,050 19,000 22,600 20,600 21,500 20,000
Area harvested, 8,100 8103 8096 6530 7,773 7919 7867 7,672 7,669 7,299
1000 Ha
Yield, MT/Ha 2.54 2.43 2.69 2.67 2.84 2.40 2.87 2.69 2.80 2.74
Yield, MT/Ha 305 300 216 306 326 330 330 340 349 340
(World average)

Source: Turkish Statistical Institute, USDA.

Compared to other countries, the level of farm support in Turkey has been slightly
higher than the average for the OECD area over the period of 2016-2018 (OECD, 2019).
Premium payments constitute one of the major subsidies in Turkey and have a wide reach.
Following premium payments, diesel, fertilizer and soil analysis subsidies also have
a significant share of government support. Table 2 demonstrates the government subsidies
for farmers to support and ensure sustainability of wheat production. Subsidies given to wheat
reached their highest level in 2018. The support increased to 0.16 Turkish Lira (TL) per kg
in 2018 while it was only 0.12 TL per kg in 2013 (SGB, 2019).

Table 2. Wheat subsidies in 2018

Support (TL)
Deficiency payment, TL/Kg 0,05
Soil analysis, TL/Da 0,8
Certified seed, TL/Da 8,5
Fertiliser, TL/Da 4
Diesel, TL/Da 15

Source: The Official Journal Republic of Turkey.

Considering the importance of agricultural support policies in terms of sufficient farmer
income and sustainable agriculture, this paper aims to analyse efficiency and sustainability
in the Turkish wheat sector in light of existing policies. Section 2 provides an outline of the
theoretical background and recent studies on policy analysis in the agri-food sector. In
Section 3, the PAM methodological approach is described. Section 4 presents the obtained
results of policy analysis, while the last section summarises and concludes the effect of the
policies applied in the wheat market.

Selective Review of Literature

Various macro and micro models for policy assessment have been asserted and
successfully applied in numerous studies. Generally, these models can be classified as
General Equilibrium or Partial Equilibrium models. Partial equilibrium models focus on
agricultural markets and policies without considering effects between sectors, while general
equilibrium models consider these impacts. Partial equilibrium models involve elaborative
remarks on agricultural markets and policies but these models have been criticized for lack
of inter-sectoral effects. By contrast with partial equilibrium models, general equilibrium
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models consider the inter-sectoral impacts and provide useful ways of calculating prosperity
changes, despite deficiency of detail (Stout, 1991).

Computable General Equilibrium (CGE) models can be counted as one of the most
widely applied general equilibrium models which help to estimate how an economy might
respond to certain policy changes, while the Social Accounting Matrix (SAM) provides an
extensive and economy-wide database for the complex CGE models. On the other hand,
OECD’s producer and consumer support estimate represents policy transfers to agricultural
producers, (calculated at the farm-gate and denoted as a share of gross farm receipts) just like
the Policy Analysis Matrix (PAM) developed by Monke and Pearson in 1989. The PAM
approach was recommended by FAO? and has been used in many scientific studies up to the
present. By using PAM, Nelson and Pangabean (1991) investigated the effects of Indonesian
sugar policy on sugar production to identify the distribution of resource transfers. The study
revealed that sugar production in Indonesia was unprofitable in terms of both social and
private profitability. Yao (1997) assessed the cost of the Thai agricultural diversification
policy in the period 1994-1996. Three competitive crops (rice, soybeans and mung beans)
were investigated within the frame of PAM. Results from the study suggested that rice was
more profitable than soybeans and mung beans for farmers.

In their study on the competitiveness of agroforestry-based technologies for maize
production, Adesina and Coulibaly (1998) applied policy matrix analysis to find out the social
profitability of agroforestry-based technologies for maize production in Cameroon. The
results of the study showed that maize production in the relevant sector had a high
comparative advantage. Fang and Beghin (2000) examined the comparative advantage and
protection of major agricultural crops (rice, wheat, sorghum etc.) in China. As a result of
PAM analysis, it was suggested that China had a comparative advantage in labor-intensive
crops and had a disadvantage in land-intensive crops. Mohanty et al. (2002) identified the
efficiency of cotton production in major producing states in India by using a modified policy
analysis matrix approach. Findings of their study proved that Indian policies directed at
maintaining the availability of cheap cotton for relevant sectors had caused major
inefficiencies in the sector.

Pearson et al. (2003) conducted a comprehensive study on applications of PAM in
Indonesian agriculture with various case studies on different products. Their study also put
emphasis on the problems that researchers faced during the designing process of the study
and gave recommendations for those who want to perform similar research. Bahadir (2006)
analysed and compared the competitiveness of cotton production in the Cukurova region in
Turkey. According to the findings of PAM analysis, despite its negative private profitability,
cotton has a very high social profitability compared to wheat and second crop maize.
Martinez et al. (2008) combined data envelopment analysis techniques with a policy analysis
matrix to search out profitability in rice cultivation in Eastern Spain. It was found that the
average farm in the observed region made losses both at private and social prices, and the
system was not sustainable due to lack of international competitiveness.

2 Value Chain Analysis for Policymaking: Methodological Guidelines for a Quantitative Approach. URL:
http://www.fao.org/3/a-at511e.pdf.
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Methodology

The policy analysis matrix (PAM) is a quantitative tool developed by Monke & Pearson
(1989) to measure the effects of distorting policies and market failures in an agricultural
system. A PAM table consists of three columns; revenues, costs (tradable inputs and domestic
factors) and profits, as well as three rows; private prices, social prices and divergences
(Table 3).

Table 3. Policy Analysis Matrix’

. . Costs
Specification Revenues Tradable inputs Domestic factors Profits
Private prices A B C D
Social prices E F G H
Divergences I J K L

Source: Monke, Pearson (1989).

Private profitability (D) is calculated by subtracting costs (B + C) from revenues (A). It
demonstrates whether an agricultural system is competitive or not, with existing
technologies, prices and policy transfers. The social profitability (H) on the other hand,
measures the efficiency or comparative advantage and reveals the effects of the policy
interventions. Negative social profitability indicates an unsustainable system that can only
survive with government support. The third row of the matrix represents divergences that
result from government policies.

Several policy indicators can be derived from PAM:

» The Effective protection coefficient (EPC) is the ratio of value added in private prices
(A - B) to value added in social prices (E - F). This indicator measures the policy effects in
product markets and tradable input markets. EPC value less than 1 means effective taxation
of value added by producers. The ratio indicates positive protection of value added by
producers when it’s greater than 1.

» The Nominal protection coefficient (NPC), is the ratio of domestic price/revenue (A) to the
border parity price/social price (E) of a product. NPC<1 indicates implicit nominal tax paid
by producers and NPC>1 indicates implicit nominal protection or subsidy. NPC can also be
calculated for tradable inputs as the ratio of private values of tradable inputs to their social
value (B / F).

» The Domestic cost ratio (DRC) is the ratio of social costs of domestic factors (G) to the
value added (E — F) in social prices to produce a certain amount of output. As a significant
indicator of competitiveness, DRC measures the opportunity cost of the domestic resources
involved in production. DRC<I indicates the country has a competitive advantage in
production of the analysed commodity while DRC>1 means the country is not competitive.
» The Private cost ratio (PCR) is calculated as the ratio of actual domestic factors (C) to the
value added (A — B) in private prices.

» The Profitability coefficient (PC) is the ratio of private profit to social profit, measuring the
effects of all transfers on profitability.

3 Private profit: D= A-B-C, Social profit: H=E-F-G, Output transfers: I= A-E, Tradable input transfers: J=B-F,
Domestic factor transfers: K=C-G, Net transfers: L=D-H=I-J-K.
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In this study, Value Chain Analysis Software* developed by FAO was used for forming
the Policy Analysis Matrix and calculating the policy indicators for Turkish wheat sector
policy assessment.

Findings

Private prices

To investigate the effects of policy on the Turkish wheat sector, the Policy Analysis
Martix approach was employed. The data for the current wheat market situation (production,
yield and harvested area) have been collected from the official website of the Turkish
Statistical Institute. The revenues in private prices have been calculated based on the wheat
farm gate price and average yield data published by the Turkish Statistical Institute while
government subsidies for 2018 were taken from the Official Journal Republic of Turkey. As
a residual product, average straw price from different wheat growing areas® was added to the
private revenue calculation.

In order to form a Policy Analysis Matrix, it is essential to display quantities and unit
prices of the production cost items. Therefore, input quantities per decare were adopted from
Tokat and Eskisehir provinces’ crop reports while prices were taken from various sources
(Turkish Ministry of Agriculture and Forestry, Turkish Statistical Institute, Konya, Tokat,
Manisa crop reports and Turkish Grain Board).

Total costs of production include the opportunity cost of working capital. Opportunity
cost of working capital denotes the expected rate of return that would have been acquired if
the capital was employed for another production activity or investment. Therefore, a 10%
nominal interest rate offered by Ziraat Bank in 2018 was used for calculating the cost of
working capital. Since the Ministry of Agriculture and Forestry supported 50% of the interest
rates on credit for crop production, the interest on working capital was taken as 5%. In
addition, 3% of all expenses were taken as general administrative costs.

Social prices

The CIF Marmara import price of Russian wheat, 210 $/Ton was used for social revenue
assessment. Calculation of social prices for tradable inputs was based on border prices
(adjusted to the farm-gate level) by using Intracen trade data. The exchange rate for the
calculation of social prices was the average exchange rate in 2018 Turkish Lira against 1 US
Dollar®, according to the data of the Central Bank of Turkey. The exchange rate risk premium
of 10.9% was estimated in the Central Bank report (Onay & Korkmaz, 2018).

Import parity prices were calculated for importable inputs by adding marketing costs to
border prices, while export parity prices were computed for exportable inputs using the same
method. In this study, social price assessments for fertiliser and pesticide were based on

4 Value Chain Analysis Software: FAO VCA Tool 3.2, URL: http://www.fao.org/sustainable-food-value-

chains/training-and-learning-center/details-materials/en/c/327858/
> Provinces from three different regions; Tokat, Antalya and Manisa.

61 USD =4.8294 TRY
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import parity price while seed border price was based on export parity price. Estimated
transportation and handling costs were taken at 20 $/Ton based on interviews with the sector’.

As domestic factors (land, labor and capital) do not have world prices, their social prices
were estimated according to the social opportunity cost principle. The aim was to find how
much output and income are foregone because the factor is used to produce the commodity.
For social assessment, transfer payments such as subsidies and taxes were not counted as
they are transferred from one entity to another. Therefore, their social values equal zero
(Agraja, 2006). In order to estimate the social cost of labor, a shadow wage rate factor of 0.64
was taken (Bahadir, 2006). For the estimation of the social costs of land, profit of an
alternative product — barley — was taken into account. The social price of capital was
estimated according to the shadow interest rate of 12% calculated by Mashayekhi (1980)
while a social discount rate for working capital of 5.06 % estimated by Halicioglu & Karatas
(2011) was applied for assessment of the interest rate on working capital.

The major outcomes of the analysis are presented in Table 4.

Table 4. PAM for wheat production in Turkey in 2018*

Wheat Revenues Tradable inputs ~ Domestic factors Profits

Private prices A B ¢ D
450.0 92.2 190.6 167.2

Social prices E F G H
337.0 87.9 168.1 81.0

Divergences L ! K L
113.0 4.3 22.5 86.2

PCR (Private Cost Ratio): C/(A-B) 0.53

DRC (Domestic Resource Cost Ratio): G/(E-F) 0.67

NPCO (Nominal Protrction Coefficient on Tradable Outputs): A/E 1.34

NPCI (Nominal Protection Coefficient on Tradable Inputs): B/F 1.05

EPC (Effective Protection Coefficient): (A-B)/(E-F) 1.44

Source: Author’s own calculations.

Table 4 presents a comparison between private and social profitability of wheat
production in Turkey. Calculation of the difference between revenues and expenses in private
prices shows that, on average, wheat producers received 167.2 TL/Da of profit in wheat
production. However, the difference between private and social prices indicates that domestic
producers, functioning in the conditions of the existing market and state policy, received 86.2
TL/Da more profit. In other words, revenues at private prices were higher than revenues at
social prices, which points out a strong domestic price support through input subsidies and
deficiency payment.

Results of the PAM analysis also showed that wheat producers in Turkey paid relatively
high prices for internal resources. Expenses on internal production factors were 190.6 TL/Da,
which was higher than the level of social prices (168.1 TL/Da). A similar situation was
observed with tradable production factors, but it is important to mention that the imperfect
economic system makes tradable resource costs more expensive. Turkish farmers spent, on
average, 92.2 TL per decare in total for inputs such as seed, fertiliser and pesticide while
social prices for inputs were 87.9 in the same period.

7 Estimated transportation and handling costs from Samsun port to domestic market (Ankara or Konya).

8 Figures were calculated for rainfed wheat.
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The effective protection coefficient (1.44) derived from the PAM table indicates that the
government policies resulted in a net positive incentive or an equivalent subsidy to wheat
production. As one of the important indicators, Domestic Resource Cost Ratio (0.68) points
out that the value of domestic resources used in wheat production was greater than the value
of foreign exchange saved. Therefore it infers that the country has no comparative advantage
in wheat production. The Nominal Protection Coefficient for tradable inputs (1.05) shows
the policy distortion of all tradable input markets as a whole. NPCI higher than 1 indicates
that market prices of inputs were higher than their social prices. On the other hand, the
Nominal Protection Coefficient for tradable outputs (1.34) means that government policy was
protective against output. In other words government policy was able to maintain the price
of agricultural production output of domestic wheat at a rate of 34 percent higher than social
prices, or producers got 34 percent higher profit than social prices.

Conclusions

Wheat-growing areas have decreased substantially over the last decade in Turkey.
Considering the increasing population and improving wheat flour industry, this situation may
endanger food security in the country. Therefore, evaluating and upgrading existing
agricultural policies are of great importance for agricultural development in terms of
sustainability of food safety. In this study, assessment of the policy effects on wheat
production in Turkey was performed on the basis of Policy Analysis Matrix calculations.
Findings pointed out a decreasing trend in wheat cultivation. As wheat production becomes
less profitable, producers tend to plant more profitable crops to increase their income. PAM
analysis also showed that inputs of wheat production such as seed, fertiliser and pesticide
happened to be high when compared with world prices. Since the production cost is a major
factor affecting profitability, incentives to make wheat production more profitable and
productive will help farmers increase the planting of this strategically important product. On
the other hand, despite government efforts to extend certified seed usage, crop yield figures
were still below the world average. Policies devoted to increasing wheat yield to the world
average not only serve to improve the income of farmers but also can heighten the sector’s
competitiveness and enable entering international markets.

Consequently, results of the study affirmed that the government support mechanism of
the Turkish wheat sector needs to be improved or partly changed. For future research, it is
also important to determine the qualitative level of state support of the wheat sector by
reviewing governmental policy on accessibility of production resources. Measures to make
resources less expensive and accessible for farmers will favor decreases in wheat production
costs, and improve efficiency of wheat cultivation.
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O pewnych dylematach zwigzanych z budowa rankingu
obiektéw ze wzgledu na poziom zjawiska ztozonego

Some Dilemmas Concerning the Construction of Ranking
Arrangements of Objects with Respect to their Levels
of Complexity

Synopsis. W artykule podjeto dyskusje nad trzema kluczowymi zagadnieniami zwigzanymi z budowa
rankingu obiektéw w oparciu o ich wielokryterialne oceny. Pierwszym z probleméw, z ktérym musi si¢
zmierzy¢ prowadzacy badania (analityk), to wybor zmiennych diagnostycznych. Wybor ten w
decydujacy sposob wplywa na ksztalt konstruowanego rankingu. Drugim zagadnieniem jest wybor
metody porzadkowania liniowego. Trzeci za§ dotyczy obiektéw uktadu porzadkowego, jakim jest
ranking i sprowadza si¢ do ich podziatu na grupy mniejsze wzgledem warto$ci zmiennej syntetycznej.
Z uwagi na to, ze w dotychczasowej literaturze zwigzanej z budowa rankingu obserwuje si¢ pewna
dowolnos¢ przy wyborze stosowanych procedur, podjeto si¢ zadania przeprowadzenia dyskusji na ten
temat.

Stowa kluczowe: wielowymiarowa analiza poréwnawcza, dylematy, wybor zmiennych
diagnostycznych, uktad rankingowy, poréwnania

Abstract. The paper presents a discussion on three crucial issues concerning the construction of ranking
arrangements of objects on the basis of their multi-criteria estimates. The first problem that is faced by
the researcher (or analyst) is the choice of diagnostic features. This choice is a decisive factor
influencing the shape of the ranking arrangement being constructed. The second issue is the choice of
the method of linear ordering of objects. The third issue, in turn, concerns the objects of the linear
arrangement, which lead to the division of the total population into smaller groups according to the
value of the synthetic variable. Because a review of the literature concerning the problems of ranking
construction showed a variety of procedures that might be applied, the author thought it worthwhile to
undertake a discussion on this subject.

Key words: multidimensional comparative analysis, dilemmas, choice of diagnostic variables,
ranking arrangement, comparisons
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W ostatnich latach ukazato si¢ wiele prac ukierunkowanych na budowe rankingu,
w ktorym poziom zjawiska ztozonego stanowi krytertum decydujace o zajmowanych
lokatach przez badane obiekty. Obiektami moga by¢ panstwa, wojewodztwa, powiaty, gminy
ale takze produkty.
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Zjawisko ztozone to abstrakcyjny twor, ktory ma za zadanie ukaza¢ stan jakos$ciowy,
bezposrednio nie mierzalny rzeczywistych obiektow opisywany przez pewng liczbe
zmiennych wigksza od jeden, zwanych zmiennymi diagnostycznymi. Chodzi zatem o
wielokryterialng ocen¢ poszczegdlnych obiektow ze wzgledu na stan badanego zjawiska
ztozonego (por. Kukuta 2000, s.17 1 18). Jako przyktady mozna wymieni¢ kilka zjawisk
okreslanych mianem ztozone: rozwdj spoleczno- gospodarczy krajow (Hellwig, 1968,
Salamaga, 2012), poziom rozwoju rolnictwa w wojewddztwach (Binderman, 2005), stopien
umaszynowienia rolnictwa (Kukuta 2014), atrakcyjnos¢ rynkowa produktow (Jajuga 1993),
poziom gospodarki odpadami (Kukuta 2016), poziom zycia (Zelias, 2000), potencjalne
mozliwos$ci zaspokojenia zapotrzebowania na produkty rolnicze (Kisielinska, 2016), stopien
zanieczyszczenia $rodowiska (Kukuta 2019), dzialalno$¢ proekologiczna (Kukuta 2017),
analiza poréwnawcza subiektywnego dobrostanu (Panek, 2015). Wymienione przyktady
ukazujg szeroka game problemow o charakterze regionalnym, ktérych badanie umozliwia
zastosowanie procedur z zakresu wielowymiarowej analizy porownawcze;.

Nalezy podkresli¢, iz w dotychczas publikowanych pracach z tego zakresu, daje si¢
zauwazy¢ pewng dowolnos¢ w wyborze stosowanych procedur. W artykule pragne¢ sie¢
odnies¢ do nastepujacych kwestii wystepujacych przy budowie rankingu ze wzgledu na
poziom zjawiska ztozonego:

* wyboru zmiennych diagnostycznych,

» wyboru metody porzadkowania liniowego,

* wyboru metody podziatu obiektéw na grupy w budowanym rankingu.

Glownym celem pracy jest przeprowadzenie dyskusji na wymienione wyzej tematy,
wysuwanie uwag 1 wskazoéwek, ktore uznano za istotne. Niektdre z nich rozmijajg si¢ z
dotychczas prezentowanymi w literaturze drogami postepowania.

Problem wyboru zmiennych diagnostycznych

Niezwykle wazng czynno$cia w procesie budowy rankingu ze wzgledu na poziom
zjawiska zlozonego jest dokonanie wilasciwego wyboru cech diagnostycznych, ktore
wywieraja wpltyw na kolejnos¢ obiektow klasyfikowanych. W literaturze przedmiotu stawia
si¢ kilka postulatow wobec czynnos$ci kwalifikowania cech do zbioru zmiennych
diagnostycznych (Grabinski 1984):

1. Cechy zakwalifikowane do zbioru zmiennych diagnostycznych spetniajg wazng role
w opisie badanego zjawiska (kryterium merytoryczne).

2. Wybrane zmienne diagnostyczne winny charakteryzowaé si¢ wystarczajgcym
stopniem zmiennosci (kryterium statystyczne).

3. Wymaga si¢ aby zakwalifikowane zmienne byty stabo skorelowane mi¢dzy sobg —
by nie powiela¢ informacji niesionej przez inne zmienne — (kryterium statystyczne).

4. Zakwalifikowane zmienne diagnostyczne sg na mocnych skalach (interwatowej lub
ilorazowej).

5. Zmienne diagnostyczne muszg by¢ dostepne celem spetnienia wymogu kompletnosci
danych.

Z przedstawionych pieciu postulatow dwa pierwsze wydajg si¢ konieczne do spetienia.
Znajomos¢ specyfiki badanego zjawiska podpowiada wtasciwy dobor cech opisujacych, co
gwarantuje prawidtowa jego oceng. Postulat (1) wystepuje w koniunkcji z postulatem (2),
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ktory zaleca wybodr cech diagnostycznych o dostatecznym stopniu ich zmiennos$ci. Zatem
nalezy pamigta¢ o wyeliminowaniu cech, ktore wykazuja niski stopien zmienno$ci
(wewnetrznego zroznicowania), co powoduje, iz w tworzeniu finalnej oceny obiektow,
przydaje si¢ im prawie te same warto$ci. Takie sytuacje nie wptywajg rdznicujaco na uktad
rankingowy obiektow. Réwniez postulaty (4) 1 (5) winny by¢ uwzglednione.

Pragne¢ jednocze$nie nie zgodzi¢ si¢ z postulatem (3), w ktérym jest mowa o tym, ze
wziete zmienne do budowy rankingu winny by¢ stabo skorelowane migdzy sobg. Zatozenie
takie funkcjonuje w modelowaniu ekonometrycznym i nie podlega dyskusji. Z inng jednak
sytuacjg mamy do czynienia w procesie budowy rankingu obiektow w oparciu o ich oceny
wielokryterialne czyli uwzgledniajace pewng liczbe waznych merytorycznie cech,
charakteryzujacych si¢ jednocze$nie dostatecznym stopniem zmiennosci. Wyobrazmy sobie
sytuacje, w ktorej wystepuja dwie wazne zmienne o wysokim stopniu zmienno$ci 1 sg
skorelowane na poziomie jeden, czyli najsilniej. Para tych zmiennych (merytorycznie
waznych), podwoi t¢ samg informacj¢ o badanym zjawisku. Pominigcie jednej z nich, jak
zaleca postulat (3) spowoduje ubytek wartosci ocen poszczegdlnych obiektow. Zasztosc¢ taka
zubozy finalng ocen¢ obiektéw w postaci zmienne] syntetycznej. Zaleca si¢ zatem
rezygnacje z postulatu (3) przy wyborze zmiennych diagnostycznych, gdy ostatecznym
celem jest budowa rankingu obiektow.

O procedurze wspomagajacej wybor metody porzadkowania
liniowego

Sposrod zbioru metod porzadkowania liniowego, bazujacych na zmiennej syntetycznej
mozna wyrdézni¢ metody wzorcowe oraz bezwzorcowe. Metody wzorcowe agregacji
zmiennych polegaja na ustaleniu odlegtosci poszczegdlnych obiektow od pewnego wczesniej
okreslonego obiektu wzorcowego (modelowego). Metody za$ bezwzorcowe sprowadzajg si¢
do usrednienia warto$ci zmiennych unormowanych. Tu szczegdlng uwage nalezy przypisac
procesowi wyboru metody normowania. Waznym etapem tworzenia zmiennej syntetycznej
jest unormowanie cech diagnostycznych. W literaturze przedmiotu mozna znalez¢ wiele
oryginalnych pomystow w zakresie normowania zmiennych diagnostycznych: Perkal (1953),
Hellwig (1968), Wesotowski (1975), Bartosiewicz (1976), Nowak (1977), Strahl (1978),
Borys (1978), Grabinski (1992), Kukuta (1994 1 2000), Lira, Wagner, Wysocki (2002),
Pawetek (2008), Mtodak (2006) 1 Walesiak (2014).

Wielu autoréw prac empirycznych rozpoczynajac swe badania, majace na celu budowe
rankingu obiektéw ze wzgledu na ich oceny wielokryterialne, zmaga si¢ z dylematem: ktora
z metod porzadkowania liniowego przyjac? Bardzo czesto obserwuje si¢ sytuacje, ze
stosowana jest metoda porzadkowania bez uzasadniania, bedaca efektem przypadkowego
wzglednie intuicyjnego wyboru. W pracy Autorzy (2015), proponujg procedurg
wspomagajacg wybor jednej z wielu najczesciej stosowanych metod.

Zaklada si¢, ze badane zjawisko obserwowane w n obiektach (i=1,2,...,n) jest
opisywane przez m zmiennych diagnostycznych (j=1,2,...m) oznaczonych: X; X>,...,. X, .
Bioragc pod uwage v metod porzadkowania liniowego obiektow danego zjawiska stosujemy
kazda z wymienionych procedur w tym samym zagadnieniu budowy rankingu. Kolejna
czynnoscig jest porownanie uzyskanych uktadow porzadkowych obiektéw (rankingow)
systemem kazdy z kazdym. [lo$¢ tych poréwnan okresla liczba a:
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g viv—1)

1
5 (1)

Kwantytatywnym wynikiem poréwnan s3 mig¢dzyrankingowe podobienstwa
wyznaczone za pomocg miary m,, ( Kukuta 1986):

22 |C, - C,
m_=]-——= (0.g=12,...,v 2
Pq n?— o (r.q ) @)

gdzie: Cj- pozycja i-tego obiektu w rankingu numer p,
Cig- pozycja i —tego obiektu w rankingu numer q.

Ponadto:

0,gdyne P
z= 3)
I, gdyne P.

gdzie: P- zbior liczb naturalnych parzystych.
Nalezy doda¢, ze

myee [0,1] 4)
Rezultaty a porownan mi¢dzyrankingowych mozna zapisa¢ w postaci macierzy M:
I m, my my,
m, 1 m, ....m,
M=[m,]= (5)
omy, om, m; o . i
Macierz (5) jest macierzg symetryczng o wymiarach (vxv).
Stad:
m,, =1 gdy p=q (6)
orazm, =m, gdy p#(q (7)

Zapis (6) oznacza wynik poroOwnania rankingéw tych samych (o rownych sobie
numerach). Zapis (7) oznacza wynik poréwnania roznych rankingdw.

Idea przewodnia proponowanej metody wyboru jest wskazanie procedury dajacej
najbardziej zblizone wyniki wzgledem wszystkich procedur bedacych przedmiotem
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poréwnan. Celem wyznaczenia stopnia podobienstwa rankingu otrzymanego metoda p
porzadkowania liniowego w stosunku do pozostatych wystarczy zsumowac elementy p
wiersza lub kolumny macierzy (5) odejmujac 1. Sumg¢ t¢ oznaczono symbolem U,

U,=>m,., pag=12..v (8)
=]/
42p

Rezultat uzyskany wzorem (8) usredniono wg wzoru:

— 1
U, = m 9
= ]; . ©)

q#p
Wyniki te tworza wektor U

Yy
o=|Y (10)

U,

Zaleca si¢ wykorzystanie tej metody porzadkowania liniowego, dla ktorej zachodzi
zwigzek:

U, =maxU, p=12,...y (11)
p

Podziat obiektéw na grupy wzgledem wartosci zmiennej syntetycznej

W taksonomii istnieje wiele metod podziatu zbioru obiektéw na grupy wg kryterium
maksymalnego tacznego podobienstwa wszystkich cech. Inaczej ksztaltuje si¢ sytuacja, gdy
zbiér obiektow zostal uporzadkowany nierosngco ze wzgledu na poziom zmiennej
syntetycznej tworzac ich ranking.

Gdy mamy do czynienia z rankingiem, wowczas jedynym kryterium podziatu obiektéw
jest warto§¢ zmiennej syntetycznej (agregatowej), zbiorczo charakteryzujacej poziom
badanego zjawiska ztozonego w kazdym z nich.
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Jedng z metod porzadkowania liniowego jest metoda wzorcowa wykorzystujgca
mediang Webera (Mlodak 2006). Dysponujac wartosciami zmiennej agregatowej w postaci
wektora:

O,

0= Qf (i=1,....n) (12)

19

przechodzimy do najczesciej stosowanej w ujeciu pozycyjnym procedury zwanej metoda
trzech median (MTM):

1. Nalezy wyznaczy¢ mediane wspotrzednych wektora (12) ktorg oznaczono g.

2. Nastepuje podziat obiektow na dwie grupy dla ktorych:

M 02 q
oraz (13)
(D Qi<gq
3. Definiujemy mediany posrednie jako:
q1—kwartyl pierwszy

q3 — kwartyl trzeci
4. W ten sposob powstajg cztery grupy obiektow:

Grupal-g, < Q, < max 0, (14)
Grupall—- g < Q. < ¢, (15)
Grupalll ¢, <0, < ¢ (16)
Grupa IV mlln 0, <0, <q, (17)

Inng metodg podziatu obiektow na grupy jest procedura zaprezentowana w pracy Zelia$
(2000), przy zastosowaniu Sredniej arytmetycznej zmiennej syntetycznej Q oraz jej
odchylenia standardowego — S(Q). Przy uzyciu metody opisanej w wymienionej pracy,
otrzymuje si¢ cztery rozilgczne grupy obiektow.

- Grupa pierwsza, reprezentujgca wysoki poziom badanego zjawiska:

0,>0+50) (18)
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- Grupa druga, reprezentujgca przecigtny poziom badanego zjawiska:

0 <0, <0 +500). (19)

- Grupa trzecia, reprezentujaca niski poziom badanego zjawiska:

0-S0)<0,<0. (20)

- Grupa czwarta, reprezentujgca bardzo niski poziom badanego zjawiska:

0, <0 - S(0). @1)

Kolejng metodg podziatu obiektéw na grupy jest procedura przedstawiona w pracy
Kukuta (2017). Procedura ta dopuszcza podziat obiektow na dowolng liczbe grup, co w duze;j
mierze zalezy od liczebno$ci zbioru obiektow wystepujacych w rankingu oraz od preferenc;ji

badacza. W rankingu sklasyfikowano obiekty od najlepszego (max Q,) - zajmujacego
pierwszg pozycj¢ do najstabszego, zajmujacego ostatnia n-tg lokatg- (m_in Q,). W pierwszej

kolejnos$ci nalezy wyliczy¢ rozstgp zmiennej syntetycznej, korzystajac z wzoru:
R(Q;) = max Q, —minQ, (22)

Zadanym celem jest podzial n- elementowego zbioru obiektéw tworzacych ranking na
k grup: G;, Gy, ..., Gx. Numer grupy oznaczono symbolem /, gdzie: [=1,2,....k oraz k < n.
Zaktadajac, ze empiryczny rozklad zmiennej syntetycznej jest rozktadem dowolnym,
zblizonym do rozktadu prostokatnego (jednostajnego), zaproponowano podziat wszystkich
uwzglednionych w rankingu obiektow na k grup, w sposob, ktory okresla wzor:

Gidla Q, € [minQ, +%R(Q,. ), minQ, +%R(Q,~ Vs (23)

przy czym pierwszy przedziat (grupa G;) jest przedzialem obustronnie zamknigtym oraz
(I=1,2,...k; i=1,2,...,n).

W wielu badaniach empirycznych przy stosunkowo mato licznym zbiorze obiektow [np.
obiekty w rankingu wojewddztw w Polsce (n=16)], za celowe uznaje si¢ podziat na trzy
grupy: G; o wysokim, G, o przecigtnym 1 G3 o niskim poziomie badanego zjawiska
ztozonego. Korzystajac z ogodlnego wzoru (23) otrzymuje si¢:

G, s 0, € [minQ, + R(O, j.min, + R(Q, )] (4
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Gydla Q, € [ minQ, +§R(Ql)mm 0. +§R(Qi ), (25)

Gida O, € [minQ, min 0, + R(O, ) 26)

Nic nie stoi na przeszkodzie by podzieli¢ obiekty podobnie jak w przedstawionych
wyzej przyktadach na 4 grupy lub dowolng ich ilo$¢, co pozostaje jednak w pewnym zwigzku
z liczebnoscig obiektow (n).

Podsumowanie

1. Budowa rankingu ze wzgledu na poziom okreslonego zjawiska ztozonego, przy
wykorzystaniu aparatu badawczego wielowymiarowej analizy poréwnawczej wymaga
spetnienia okreslonych warunkéw. Warunki te dotycza zwlaszcza wyboru: zmiennych
diagnostycznych, metody porzadkowania liniowego oraz metody podziatu obiektow na
grupy.

2. Zmienne typowane do opisu zjawiska ztozonego winny posiada¢ walor waznosci
merytorycznej. Tu nalezy polega¢ na wiedzy analityka o mechanizmie zmian zjawiska
ztozonego. Zmienne zakwalifikowane do zbioru zmiennych diagnostycznych winny ponadto

spelnia¢ warunek dostatecznej zmiennosci [V(X) > 0,1 i I(X) > 2]. I(X) to iloraz

warto$ci skrajnych danej cechy.

3. W procesie budowy rankingu, na etapie kwalifikacji potencjalnych zmiennych do
zbioru cech diagnostycznych nie jest konieczna analiza ich powigzan korelacyjnych. Nawet
silnie skorelowane migdzy sobg zmienne, je$li sa merytorycznie wazne oraz spetniajg
warunek dostatecznej zmienno$ci powinny si¢ znalez¢ w zbiorze zmiennych
diagnostycznych stanowigcych podstawe budowy rankingu.

4. W kwestii wyboru metody porzadkowania liniowego proponuje si¢ zastosowanie
procedury szeroko omoéwionej 1 przedstawionej w pracy Autorzy (2015) a tu
zaprezentowanej skrotowo.

5. W artykule przedstawiono trzy metody podzialu na grupy obiektow tworzacych
ranking. Pierwsza, w skrocie MTM (metoda trzech median), druga oparta na $redniej oraz
odchyleniu standardowym zmiennej syntetycznej oraz trzecia bazujaca na rOwnomiernym
podziale rozstgpu tejze zmienne;j.

6. Ze wzgledu na powinowactwo z wykorzystywang metoda porzadkowania liniowego
proponuje si¢:

* procedure pierwsza (MTM) stosowa¢ gdy przy porzadkowaniu liniowym korzysta si¢
z metody wzorcowej z mediang Webera,

» procedure druga stosowa¢ gdy przy porzadkowaniu wykorzystuje si¢ metody
wzorcowe Hellwiga oraz TOPSIS a takze metod¢ bezwzorcowg opartg na Sredniej oraz
odchyleniu standardowym cech w procesie normowania,

* procedure¢ trzecig opartag na rdwnomiernym podziale rozstgpu zmiennej syntetycznej
zaleca si¢ stosowal zwlaszcza przy metodzie unitaryzacji zerowanej (MUZ), w ktorej
punktem odniesienia jest rowniez rozstep cechy diagnostycznej. Mozna takze korzystaé z tej
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metody podzialu w innych przypadkach, gdy stwierdza si¢ podobienstwo rozktadu zmienne;j
syntetycznej do rozktadu prostokatnego (jednostajnego).
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Wyzwania dla rolnictwa zwigzane ze strategiq
Europejski Zielony tad w okresie pandemii

Challenges for Agriculture under the European Green
Deal Development Strategy during the Covid-19
Pandemic Period

Synopsis. Celem artykutu jest przyblizenie wyzwan zwigzanych z realizacjg strategii Europejski
zielony tad w zakresie rolnictwa. Wyzwania te wpisuja si¢ w realizacj¢ koncepcji zrownowazonego
rozwoju i zwigzanego z tym zatrzymania zmian klimatu oraz transformacji w kierunku gospodarki
obiegu zamknigtego. Warto juz obecnie, w dobie pandemii, przygotowac strategi¢ jak wykorzystac
szanse rozwoju rolnictwa, aby po jej zakonczeniu maksymalnie wykorzysta¢ sytuacj¢ opierajac si¢ na
zasadach okreslonych w EZL.. W artykule przedstawiono szereg mozliwosci w tym zakresie.

Stowa kluczowe: Europejski Zielony Lad, gospodarka obiegu zamknietego, rolnictwo, odpady
1 marnotrawstwo zywnosci

Abstract. The aim of the article is to present the challenges in the field of agriculture related to
implementing the European Green Deal (EGD). These challenges arise from the implementation of
sustainable development strategies and the related efforts to arrest climate change and create a more
circular economy. During this time of a global Covid-19 pandemic, it is worth preparing an approach,
based on the principles set out in the EGD, that will maximize opportunities for agricultural
development and which can be put into place as soon as the pandemic begins to wane. The article
presents a number of possibilities in this regard.

Key words: European Green Deal, circular economy, agriculture, waste and food waste

JEL Classification: Q5, Q18

Wprowadzenie

W grudniu 2019 r. Rada Europejska, w zwigzku z potrzebg zintensyfikowania
globalnych dziatan na rzecz klimatu i zgodnie z Porozumieniem Paryskim, przyjeta cel
osiggniecia przez UE do 2050 r. neutralnosci klimatycznej, bioragc pod uwage zaréwno
ograniczenie emisji gazow cieplarnianych, jak i ich pochtanianie (Rada Europejska, 2019).
Jednocze$nie Komisja Europejska przedstawila nowa strategie rozwojowa — Europejski
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zielony tad (Komisja Europejska, 2019), ktorej celem jest przeksztatcenie UE w sprawiedliwe
i prosperujgce spoteczenstwo zyjgce w nowoczesnej, i konkurencyjnej gospodarce, ktora w
2050 r. osiggnie zerowy poziom emisji gazow cieplarnianych netto i w ramach ktorej wzrost
gospodarczy bedzie oddzielony od wykorzystania zasobow naturalnych. Strategia ta bedzie
gldwna strategig rozwojowa UE 1 zastapi dotychczasowa strategie Europa 2020. Do niej, po
przyjeciu przez Rade Europejska 1 Parlament Europejski, dostosowane zostang wszystkie
strategie 1 polityki sektorowe w UE, a takze przepisy na poziomie UE, wdrazane w
p6zniejszym okresie przez panstwa cztonkowskie.

Aktualna sytuacja spoteczno-gospodarcza w UE, zwigzana z pandemig COVID-19,
spowoduje prawdopodobnie, ze wprowadzenie nowej strategii nastagpi z opodznieniem,
ustepujac miejsca pilniejszym obecnie wyzwaniom w obszarze polityki gospodarczej
i spotecznej panstw czlonkowskich, niemniej jednak nie powinna ona doprowadzié
do rezygnacji z przyjetej Sciezki transformacji w kierunku neutralnosci klimatyczne;.
Co wigcej, chwilowe zatrzymanie unijnej gospodarki i spojrzenie na nig z szerszej
perspektywy, moze da¢ lepszy obraz jej obecnych niedoskonatosci, w tym uswiadomic
panstwom role efektywnego gospodarowania zasobami produkcyjnymi (takze zasobami
w rolnictwie), oraz w tancuchach dostaw (np. zZywnos$ci), wplyna¢é na zmiang
dotychczasowych modeli biznesowych, a takze przyczyni¢ si¢ do odkrycia nowych szans,
ktorych wykorzystanie moze w efekcie doprowadzi¢ do przys$pieszenia transformacji.

W przedstawionym wyzej kontekscie, na podstawie ostatnio opublikowanych
dokumentow strategicznych UE, przepisow i dostepnych publikacji przeanalizowano gtowne
wyzwania stojgce przed jednym z kluczowych sektoréw objetych strategia EZL jakim jest
rolnictwo, z racji wystepujacych powigzan bezposrednich i posrednich z jej podstawowymi
kierunkami. Na tej podstawie sformutowano propozycje szeregu dziatan jakich podjecie
przyczyni si¢ do sprostania wyzwaniom i ich wykorzystaniu dla przysztosci.

Celem pracy jest przyblizenie zagadnien zwigzanych z realizacjg strategii Europejski
zielony tad w zakresie rolnictwa. Do przeprowadzenia badan wykorzystano obowigzujace
ustawodawstwo (zaroOwno unijne jak i krajowe) oraz dostepng literature przedmiotu.
W pierwszej czesci przedstawiono przeglad wybranych dokumentoéw unijnych w zakresie
Europejskiego zielonego tadu. Druga czg¢$¢ zawiera wyniki przeprowadzonej analizy
dotyczacej skali ograniczenia emisji gazéw cieplarnianych w krajach Unii Europejskiej
ogotem w latach 1990-2016 i Polski w latach 1988-2018. Dodatkowo w trzeciej czesci
przedstawiono znaczenie miejskiej produkcji  zywnosci, a w czwartej problem
marnotrawstwa zywnosci. W cze$ci empirycznej wykorzystano dane pochodzace z
Organizacji Narodow Zjednoczonych do spraw Wyzywienia 1 Rolnictwa (FAO), Gtownego
Urzedu Statystycznego (GUS), Europejskiej Agencji Ochrony Srodowiska (EEA) oraz
Krajowego Osrodka Bilansowania i Zarzadzania Emisjami (KOBIZE), ktore zostaty
poddane szczegotowej analizie.

Europejski zielony tad w swietle dokumentéw unijnych

Europejski zielony tad (EZL) to strategia unijna wskazujaca na gtowne problemy oraz
wyzwania majgca charakter kompleksowy 1 obejmujaca wszystkie dziedziny zycia
spolecznego, gospodarki 1 $rodowiska. Zgodnie z zatozeniami przedmiotowej strategii,
podstawa dalszego dzialania UE bedzie Prawo Klimatyczne oraz weryfikacja strategii
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1 przepisbw unijnych w kierunku osiggniecia celu, jakim jest neutralno$¢ klimatyczna.
Ogolny zakres strategii EZL przedstawiono na nizej zamieszczonym schemacie.

Z analizy informacji przedstawionych na schemacie wynika, Zze prawie wszystkie
kierunki strategii tacza si¢ bezposrednio lub posrednio z rolnictwem, tj. z produkcja rolna,
przetworstwem,  efektywna  gospodarka  Zzywnos$ciowa, wykorzystaniem  ustug
ekosystemowych, czy pochlanianiem gazéw cieplarnianych, w wyniku dziatalnosci
zwigzanej z uzytkowaniem gruntow itp.
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Fig. 1. European Green Deal
Zrédto: Komisja Europejska 2019

Ponizej przedstawiono wyniki analizy poréwnawczej dziatan okre§lonych w strategii
z mozliwymi dzialaniami w zakresie sektora rolnictwa. Jednym z gtownych celow strategii
EZL jest redukcja emisji gazow cieplarnianych (GHG). Biorgc pod uwage osiagniecie
neutralnosci klimatycznej do 2050 r., strategia przewiduje dokonanie analiz 1 oceny skutkow
zwigkszenia celu redukcyjnego emisji GHG do 2030 r. do 50 %, a potencjalnie do 55%
w stosunku do 1990 r. Regulacje dotyczace osiagniecia tego celu objete beda zmianami
w regulacjach prawnych odnoszacych si¢ do zmian klimatycznych. Dla osiggnigcia tego celu
dokonano przegladu instrumentéw polityki oraz zaproponowane zostang ich zmiany.
Przeprowadzony przeglad obejmie zarowno regulacje ujete w europejskim systemie handlu
emisjami (ETS) (dyrektywa 2003/87/WE), jak 1 pozostate dziedziny (Non-ETS)
(rozporzadzenie UE 2018/842 UE) z uwzglednieniem pochtaniania zwigzanego ze zmiang
uzytkowania gruntow 1 le$nictwa (LULUCF) (rozporzadzenie UE 2018/841). W zwigzku
z powyzszym dotyczy¢ to bedzie rowniez sektora rolnictwa i le$nictwa, zarowno z punktu
widzenia emisji, jak 1 pochlaniania. Rozwazone ma by¢ takze rozszerzenie ETS o nowe
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rodzaje dziatalno$ci. Istotnym elementem dziatan powinno by¢ tez wykorzystanie w
rolnictwie czystej, bez emisyjnej energii z odnawialnych zrodet.

Niezaleznie od powyzszego, opracowana zostanie nowa europejska strategia
przystosowania do zmian klimatu, oparta na zasobach przyrody. Dla rolnictwa i produkcji
rolnej moze to mie¢ istotne znaczenie.

Wazng rol¢ odegra¢ ma nowa strategia przemystowa, obejmujaca rdéwniez
przetworstwo, ktora razem z planem dziatan w zakresie gospodarki obiegu zamknigtego,
zapewni transformacje w kierunku m.in. ograniczenia marnotrawstwa w zakresie produkcji,
przetworstwa i transportu oraz wykorzystania produktow rolnych. Przy rozpowszechnieniu
moze to mie¢ istotne znaczenie dla zapewnienia wyzywienia szybko rosngcej ludno$ci
Swiata.

Z jednej strony produkcja zywnosci powoduje eksploatacje $rodowiska oraz
zanieczyszczenia powietrza, wod 1 gleb, a z drugiej od jakosci srodowiska i ustug jego
ekosystemow jest zalezna. W tym zakresie, wiosng 2020 r. Komisja przedstawila strategi¢
Od pola do stotu, majacag na celu przeciwdziatanie zmianom klimatu, ochron¢ srodowiska
1 zachowanie bior6znorodnos$ci. Powinno to by¢ uwzglednione w krajowych ekoprogramach,
ktére prowadzityby do rozpowszechnienia zrownowazonych praktyk rolniczych, w tym np.
rolnictwa precyzyjnego, ekologicznego, agroekologii, agrolesnictwa, podniesienia
dobrostanu zwierzat oraz zarzadzania weglem w glebie. Wspierane majg by¢ tez dziatania w
zakresie zwigkszenia potencjatu zrbwnowazonej zywnos$ci pochodzenia morskiego.

Zaréwno na poziomie Unii Europejskiej jak i poszczegolnych panstw cztonkowskich
podjete beda tez Srodki legislacyjne zmierzajace do znacznego ograniczenia stosowania
chemicznych pestycydow, nawozdéw sztucznych 1 antybiotykéw. W tym zakresie zalecane
jest stosowanie innowacyjnych technologii ochrony roslin przed szkodnikami i chorobami
oraz zwigkszenie obszarow rolnictwa ekologicznego.

W zwiagzku z postepujacag utratg réznorodnosci biologicznej, ktora przypisywana jest
zmianie sposobu uzytkowania gruntow i akwenow morskich, nadmiernej eksploatacji
zasobow naturalnych oraz zmianom klimatu, Komisja w 2020 r. przedstawi nowg strategie
na rzecz bior6znorodnos$ci, w ktdrej m.in. przedstawione zostang zobowigzania do usunigcia
najwazniejszych przyczyn utraty roznorodnosci biologicznej 1 dzialania zmierzajace do tego,
w tym m.in. w zakresie zwigkszenia obszarow chronionych, ekologizacji polskich miast itp.

Przygotowywana nowa strategia le§na spowodowa¢ ma powigkszenie powierzchni
lasow 1 poprawe ich jako$ci poprzez zalesianie, ponowne zalesianie, odtwarzanie lasow
zdegradowanych, poprawe ich odpornosci na choroby 1 szkodniki itp. Bedzie to miato istotne
znaczenie dla zwiekszenia przez lasy pochtaniania CO,. Promowany ma by¢ rozwdj bio-
gospodarki, przy petlnym poszanowaniu zasad ekologii 1 zachowania ro6znorodnos$ci
biologicznej. Krajowe plany strategiczne, przygotowywane w ramach wspolnej polityki
rolnej uwzglednia¢ powinny zrownowazong ochrone¢ lasow oraz ich zarzadzanie.

Poniewaz realizacja strategii, w duzym stopniu zalezna jest od wprowadzenia
innowacyjnych rozwigzan przewidziane jest wsparcie dziatan w tym zakresie z programu
Horyzont Europa. Przewidziane jest tez wsparcie realizacji strategii instrumentami
finansowymi UE w ramach najblizszej oraz dalszych perspektyw finansowych UE.

W wyniku realizacji strategii Europejski zielony tad, Komisja Europejska opublikowata,
w marcu 2020 r. propozycje nowego planu dzialan na rzecz transformacji do gospodarki
o0 obiegu zamknigtym (Komisja Europejska 2020a). Podkreslita przy tym, ze wykorzystanie
swiatowych zasobow takich jak biomasa, paliwa kopalne, metale i mineraly stale si¢
zwieksza i aby utrzymac¢ dotychczasowy wzrost gospodarczy istnieje koniecznosc catkowitej
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zmiany modelu gospodarczego na obieg zamknigty. Dotyczy to takze zasobow
biologicznych, majacych wklad w cata gospodarke UE. Majac na wzgledzie, ze straty samej
wyprodukowanej zywnosci w UE (wg. ww. opracowania Komisji Europejskiej) wynosza
20%, 1 biorac pod uwagg, ze cale straty z uwzglednieniem zbioréw, transportu i przetworstwa
sa zdecydowanie wieksze, zagadnienia te s3 ujete we wspomianej wyzej strategi Od pola do
stotu, ktéra ma obejmuje caty tancuch produkeji zywnosci. Uwglednione przy tym powinno
by¢ przestawienie na w pelni zréwnowazona producje zywnosci z uwzglednieniem
potencjatu gruntéw, zachowaniem ustug ekosystemowych, gospodarowaniem woda,
gospodarowaniem odpadami itp. czynnikow.

Kolejnym dokumentem realizacyjnym strategii Europejski zielony {lad jest
opublikowana nowa strategia przemystowa (Komisja Europejska 2020b). Wesprze ona
dziatania na rzecz zrownowazonego rolnictwa o obiegu zamknigtym, szczegolnie w zakresie
przetworstwa oraz produkceji sprzetu dla rolnictwa.

Niezaleznie od tego, w jakim stopniu realizowana bedzie strategia Europejski zielony
tad w zwiazku z ogarniajacg caly $wiat pandemia, przejscie na gospodarke o obiegu
zamknietym bedzie w perspektywie konieczne, jezeli chcemy zachowacé obecny poziom
zycia. Mozna jedynie dyskutowa¢ w jakim okresie czasu musi si¢ to dokona¢. Z tego
powodu, warto uwzglednia¢ ten kierunek w Polsce, aby wykorzysta¢ szanse jakie stwarzaja
innowacyjne rozwigzania. Nie jest mozliwe 1 celowe przedstawienie w artykule wszystkich
kompleksowych i wywazonych dziatan dla realizacji strategii EZL, niemniej jednak warto
zwrdci¢ uwage na niektore mozliwosci i problemy z tym zwigzane.

Nalezy rowniez zwrdci¢ uwage, iz poszczeg6lne panstwa cztonkowskie sg zobowigzane
do uksztattowania polityki krajowej umozliwiajacej realizacje EZL. Zapisy legislacyjne
powinny zosta¢ sporzadzone w postaci Krajowych Planow Strategicznych (KPS). Jednakze
w przypadku Polski proces ten jest na wczesnym etapie przygotowania.

Ograniczenie emisji gazéw cieplarnianych

Rolnictwo jest istotnym zrddlem emisji do powietrza gazoéw cieplarnianych, a
jednoczesnie sektorem, ktory silnie odczuwa zmiany klimatu. Emisje GHG z rolnictwa
stanowig ok. 10-12% globalnej emisji gazow cieplarnianych, spowodowanej dziatalno$cia
cztowieka. Wsrod GHG emitowanych z rolnictwa znajdujg si¢ metan (CH4) oraz podtlenek
azotu (N2O), w nieznacznej ilosci dwutlenek wegla (CO,). Emisje tych gazow powstajg w
wyniku proceséw biologicznych zachodzacych na gruntach ornych i trwatych uzytkach
zielonych oraz w systemach trawiennych zwierzat. Obejmujg one w szczegolnosci: procesy
zwigzane z fermentacja jelitowa, odchodami zwierzecymi, uprawg ryzu, nawozeniem
(organicznym 1 mineralnym), uprawa gleb organicznych, rozktadem resztek pozniwnych
oraz ich wypalaniem (Syp 2017). Warto przy okazji nadmieni¢, ze zrodtem emisji GHG w
rolnictwie sg takze procesy spalania paliw kopalnych, zarowno w silnikach maszyn
rolniczych (w zwigzku z ich szerokim wykorzystaniem do uprawy ziemi, zbioru plonow,
nawozenia, transportu ptodéw rolnych), jak réwniez w celach grzewczych (do ogrzewania
budynkow inwentarskich, produkcyjnych). Emisji tych nie uwzglednia si¢ jednak w ogdlnym
bilansie emisji z sektora rolnictwa, zgodnie z metodykg raportowania przyj¢ta w ramach
Konwencji klimatycznej (UNFCCC) 1 klasyfikacji Miedzyrzadowego Panelu Ekspertow ds.
zmian klimatu (IPCC).
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Emisje GHG z rolnictwa dla obszaru Europy (EU28) w latach 1990-2016, w
przeliczeniu na dwutlenek wegla ekwiwalenty (COzeq)®, na tle pozostatych sektorow,
przedstawiono na ponizszym rysunku (rys. 2).
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Rys. 2. Emisje GHG w podziale na sektory dla panstw Unii Europejskiej (EU28) (ww1)
Fig. 2. GHG emissions by sectors for member states (EU28)
Zrédto: Opracowanie wiasne na podstawie (ww1).

Warto zauwazy¢, ze unijne rolnictwo znajduje si¢ wsrdod sektorow, ktore w
analizowanym okresie odnotowaty spadek emisji GHG na poziomie ok. 20%. Spadek ten byt
najbardziej widoczny w poczatkowych latach (1990-1994), a w kolejnym okresie widoczne
jest juz jego spowolnienie. W ostatnich latach mozna mowi¢ o nieznacznym wzro$cie emisji
GHG.

Analizujac dane dotyczace krajowego bilansu emisji gazéw cieplarnianych (KOBIZE
2020), emisja z rolnictwa w roku 2018 wyniosta ok. 33 Mt CO,eq, podczas gdy w roku 1988°
oscylowata wokot 49 Mt CO,eq. Oznacza to, ze na przestrzeni 30 lat zmniejszyla si¢ o blisko
33%. Dominujacy udziat w tej emisji maja: hodowla zwierzat gospodarskich tj. procesy
fermentacji jelitowej zwierzat, w wyniku ktorych uwalniany jest metan (CHy) oraz gleby
rolne, bedace zrodtem emisji podtlenku azotu (N2O). Znacznie mniejsze ilosci gazow (CHa 1
N20) powstaja w wyniku stosowania obornika, zwigzanego z gospodarka hodowlana.
Niewielkie ilosci dwutlenku wegla (CO;) emitowane s3 podczas wapnowania i
wykorzystywania mocznika, co zobrazowano na rysunku (rys. 3).

* Jednostka stuzgca do poréwnania emisji roznych gazéw cieplarnianych w zalezno$ci od ich potencjatu tworzenia
efektu cieplarnianego, wykorzystujaca jako poziom odniesienia rownowazng ilo$¢ dwutlenku wegla.
3 Polska stosuje rok 1988 jako bazowy we wdrazaniu zobowigzan dla: dwutlenku wegla, metanu i podtlenku azotu.
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Rys. 3. Catkowita emisja GHG z sektora rolnictwa w Polsce
Fig. 3. GHG emissions from agriculture sector in Poland
Zrédto: Opracowanie whasne na podstawie (KOBIZE 2020).

Przedstawione w raporcie Krajowego Osrodka Bilansowania i Zarzadzania Emisjami
(KOBIZE 2019) prognozy emisji gazéw cieplarnianych dla Polski, w odniesieniu do sektora
rolnictwa wskazujg na wzrost emisji GHG do roku 2040 (rys. 4).

W prognozach tych zwraca si¢ uwage na ograniczenie powierzchni uzytkow rolnych,
co prowadzi¢ bedzie do dalszego wzrostu koncentracji i intensywnos$ci produkcji rolne;j.
Szacuje si¢ réwniez, ze w perspektywie lat 2020-2040 poglowie bydta ogdtem pozostanie
na zblizonym do obecnego poziomie, nieco powyzej 6 min szt.

Oczywi$cie przedstawione prognozy nie uwzgledniajg sytuacji, z ktéra obecnie mamy
do czynienia, a ktéra w zaleznos$ci od scenariusza rozwoju trwajacej pandemii COVID-19
oraz przewidywanej, zwigzanej z nig globalnej recesji, moze mie¢ istotny wpltyw rowniez
na krajowy sektor rolny. Przyktadowo spadek zamoznos$ci gospodarstw domowych w okresie
kryzysu gospodarczego, moze przyczyni¢ si¢ do ograniczenia konsumpcji produktow
migsnych. Ograniczenie eksportu produktow rolnych moze w konsekwencji prowadzi¢
do ograniczenia wielko$ci krajowej produkcji rolnej. Prognozowana linia trendu moze zatem
przyjac inny przebieg.

Nalezy podkresli¢, ze obok emisji gazéw cieplarnianych, rolnictwo jest zasadniczym
zroédlem emisji amoniaku. W Polsce rolnictwo odpowiada za ok. 94% emisji tego
zanieczyszczenia, w tym najwigkszy udzial (ok. 78% emisji) maja odchody zwierzat
gospodarskich, a za pozostale 22% emisji odpowiada zuzycie nawozoéw azotowych
(KOBIZE 2019). Zobowiazania Polski w zakresie redukcji emisji amoniaku, wynikajace z
dyrektywy NEC (Dyrektywa 2016/2284), wskazuja na konieczno$¢ jej ograniczenia o 1% w
okresie od 2020 do 2029 oraz o 17% od 2030 roku, w stosunku do emisji w roku
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referencyjnym 2005. Z analizy prognoz emisji amoniaku dla Polski, opracowanych przez
KOBIZE i zgtoszonych do Europejskiej Agencji Srodowiska (EEA — EIONET CDR)
wynika, ze w roku 2030 nie zostang osiggnicte okreslone dla naszego kraju cele redukc;ji.
Jako glowny powdd wskazuje si¢ rozproszong strukture gospodarstw rolnych w Polsce oraz
duza liczbe niewielkich gospodarstw (KPOZP 2019).
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Rys. 4. Zmiany emisji gazow cieplarnianych w Polsce wg sektoréw, w odniesieniu do 1988 .
Fig. 4. GHG emission changes in Poland in relation to 1988
Zrédto: Opracowanie wiasne na podstawie (KOBIZE 2019).

Realizacja celow strategii EZL w odniesieniu do sektora rolnictwa, wedtug Instytutu
Europejskiej Polityki Ochrony Srodowiska (IEEP 2019), oznacza konieczno$é¢ podjecia
radykalnych dziatan w trzech zasadniczych obszarach:

e unikania emisji, poprzez np.:

o zmniejszanie produkcji zywego inwentarza,
O zmniejszanie marnotrawienia Zywnosci,

e ograniczania emisji, co wigze si¢ przede wszystkim z:

o zwigkszaniem wydajnosci upraw rolnych, poprawa efektywnosci
gospodarowania nimi,
o rozwojem biogospodarki o obiegu zamknigtym,

e zwickszenia potencjatu pochlaniania GHG w efekcie:

o racjonalnego zarzadzania gruntami rolnymi, co mozna osiaggnag¢ m.in.
poprzez odpowiednie planowanie i zagospodarowanie przestrzenne.
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Miejska produkcja zywnosci

W rozwoju produkcji zywnosci szczegdlng role odgrywaé moga miejskie obszary
zielone, w tym rodzinne ogrédki dziatkowe (ROD), wykorzystanie terenow zielonych oraz
domowa produkcja zywnos$ci. Rodzinne ogorki dziatkowe definiowane sg jako wydzielony
obszar lub obszary przeznaczone na cele rodzinnych ogrodéw dziatkowych, sktadajace si¢ z
dziatek 1terenu ogodlnego, stuzace do wspolnego korzystania przez dziatkowcow,
wyposazone w infrastrukture ogrodowa (ustawa z dnia 13 grudnia 2013 r. o rodzinnych
ogrodach dziatkowych). Chociaz wyprodukowana w ten sposdb zywno$¢ nie moze mieé
znaczacego udzialu zaspokojeniu potrzeb mieszkancow to jednak, poza funkcja
uzupetniajaca produkcje zywnosci pelni¢ moze wiele pozytywnych rél. Mieszkancy moga
bardziej uswiadomi¢ sobie zalezno$¢ od przyrody i jej ustug ekosystemowych. Moga
wytwarza¢ produkty, wedlug swoich potrzeb np. bez nawozoéw sztucznych i opryskow
przeciw szkodnikom oraz rozbudzi¢ swoje hobbystyczne zainteresowania w tym zakresie. W
przypadkach szczeg6lnych, wydarzen katastrofalnych, moze to wplywa¢ na wigksze
uniezaleznienie od dostaw zewn¢trznych.

Wsrod rozwigzan produkeji zywnosci w miastach na uwage zastuguja ogrody dziatkowe
majgce charakter sadowniczo-warzywno-ozdobny. Obok mozliwosci uprawy warzyw
1 owocow petnig funkcje rekreacyjne oraz funkcje przyrodnicza i krajobrazowa, socjalna,
zdrowotng, spoteczng 1 edukacyjng (Bellows 2004, Malinowska, Szumacher 2008,
Pawlikowska-Piechota 2011).

Ogrody w systemie przydzialowych ogrodkéw dzialkowych maja diuga historie w
Europie, od okresu rewolucji przemystowej w XIX wieku, gdy ludno$¢ migrowata ze wsi do
miast. Tego typu ogrody nazywano ,,ogrodami robotnikow” lub "ogrodami biednych".

Ide¢ ogrodkow dla robotnikow stworzyt doktor Daniel Moritz Schreber (1808—1861)
w Lipsku. Ich centralng cze$¢ miat zajmowac trawnik — miejsce zabaw dzieci, a wokot niego
miaty by¢ uprawiane owoce 1 warzywa (w ramach edukacji przyrodniczej dzieci).
(,,Schrebergarten”)

Ogrody dziatkowe prowadzone sg w wielu krajach europejskich, m.in. w Czechach i na
Stowacji, w krajach skandynawskich (Norwegii, Szwecji, Danii i Finlandii), w krajach
Europy Zachodniej (Francji, Niemczech, Holandii), na wyspach Brytyjskich, ale takze w
Stanach Zjednoczonych, Rosji 1 na Filipinach. Organizacja zrzeszajaca europejskich
dzialkowcow jest Migdzynarodowe Biuro Ogrodéw Dzialkowych i1 Rodzinnych. W
Luksemburgu federacja ogrodéw dziatkowych uznana zostala oficjalnie za organizacje¢
chronigca przyrod¢

Wedlug danych Polskiego Zwigzku Dziatkowcow (PZD) w 2018 r. w Polsce
prowadzonych byto 4 626 ogrodéw dziatkowych na terenie ktorych znajdowato si¢ 908 tys.
zagospodarowanych dziatek o tgcznej powierzchni 40,4 tys. ha. Od 2000 r. ich liczba
systematycznie spada — w tym okresie ubyto 659 ogrodow dziatkowych, a ich powierzchnia
zmniejszyta si¢ o 3,6 tys. ha (8,1%). Najwigcej ogrodow dziatkowych odnotowano
w wojewodztwie $laskim (658 ogrodoéw o powierzchni 4,2 tys. ha). ROwnoczes$nie najmniej
ogrodow dziatkowych prowadzono w wojewodztwie swigtokrzyskim (79 o powierzchni
0,8 tys. ha). Najwigksza taczng powierzchni¢ ogrody dziatkowe zajmowaly w wojewodztwie
dolnoslagskim — ponad 6 tys. ha, co stanowito 0,3% powierzchni wojewodztwa
Wsrod dziatkowiczow dominujg emeryci, rencisci (46.9%) i1 robotnicy (24.0%). (Ochrona
srodowiska 2019)
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Zauwazy¢ nalezy, ze ogrody dziatkowe w polskich miastach reprezentujg tradycje
miejska i rodzinng. Wspotczesni dziatkowcey sa czesto przedstawicielami drugiego lub nawet
trzeciego pokolenia uzytkownikéw danego ogrodu dziatkowego. Dla wielu rodzin o niskich
dochodach, dziatki sg niezbedne jako zrodio §wiezych owocodw, warzyw 1 kwiatow. Czesto
tez ogrody dziatkowe sa mozliwoscia spgdzenia urlopu bez ponoszenia dodatkowych
kosztow.

Niezaleznie od swojej roli w zakresie produkcji zywnosci tereny zielone moga miec
istotny wplyw na podniesienie poziomu zycia mieszkancoOw miast poprawiajac warunki:
zdrowotne, wypoczynku, a takze adaptacji do zmian klimatu, wptywajac jednoczesnie na
ochrong $rodowiska naturalnego w tym na obszarach miejskich.

Przyktadem praktycznego wykorzystania zieleni miejskiej jest Granada, gdzie wiele
ulic obsadzanych jest drzewami pomaranczowymi, ktore nie tylko dostarczajag owocow, ale
takze wptywajg na wrazenia optyczne i zapachowe, tworzac jednoczesnie cien i produkujac
tlen.

Warto przytoczy¢ szereg funkcji jakie petnig obszary zielone w miescie, wskazujgcych
na celowo$¢ kompleksowego podejscia do ich planowania 1 wykorzystywania, takze w
zakresie wykorzystania do produkcji zywnosci:

e ulatwienie doptywu do miasta czystego powietrza poprawiajagc warunki

przewietrzania zanieczyszczonego powietrza,
e  wplyw na pochlanianie zanieczyszczen powietrza w tym dwutlenku wegla,
e zachowanie réznorodnosci terendw z p. widzenia nagrzewania (wymuszajacych
ruchy powietrza), przez co zmniejszenie efektoOw cieplarnianych i tworzenie miejsc
0 obnizonej temperaturze

e utrzymanie réznorodnosci biologicznej w ekosystemach miejskich, w tym
zachowanie ustug ekosystemow miejskich oraz utrzymanie tacznosci gatunkow w
ekosystemach miejskich i z obszarami pozamiejskimi (chronionymi, rolniczymi i
lesnymi)

e  wplyw na ochron¢ przeciwpowodziowg (w sytuacjach znacznych opadow) poprzez

zmniejszenie predkos¢ sptywu wod opadowych oraz retencje,

e utrzymanie i tworzenie miejsc rekreacji (takze w postaci ogrodkow dziatkowych).

Warto zwréci¢ uwage na domowg produkcje zywnosci w ogroédkach przydomowych,
tarasach, balkonach i na dachach, a moze nawet na $Scianach domow. Poza wartoscia
odzywcza, odpowiednio zaprojektowane ro$liny moga stanowi¢ ozdobg.

Marnotrawstwo zywnosci

Wszelkie prognozy rozwoju spoteczno-gospodarczego wskazuja na wyczerpywanie sie,
Ww coraz szybszym tempie, zasobow ziemi, nie tylko zasobow kopalnych, ale takze zasobow
naturalnych, w tym przyrody, od ktdrej jesteSmy zalezni poprzez korzystanie z ustug r6znych
ekosystemow. Wedlug niektdrych ocen przy obecnym tempie zuzycia zasobdéw, do 2050 r.
Bedziemy potrzebowa¢ wigcej niz dwoch planet, aby nas utrzymac, a aspiracje wielu osob
dazacych do poprawy jakosci zycia pozostang nie do osiggni¢cia.

Oceniajgc zagrozenia, spoteczno$¢ miedzynarodowa jest coraz bardziej zaniepokojona
perspektywa ograniczenia dalszego rozwoju, a nawet zachowania obecnego status quo
w obliczu rosngcej liczby ludno$ci, wyczerpywania si¢ i1 degradacji gruntow uprawnych,
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rosngcego ubdstwa i pojawiajacych si¢ konfliktow powigzanych z wczesniejszymi trendami,
w tym ograniczonego dostepu do zasoboéw np. wody. Istotne znaczenie przy tym bedzie miata
utrata roznorodnosci biologicznej wplywajgca na zachwianie ushug ekosystemow. (Abhishek
Pagare, Parlinska 2018)

Jednym z gléwnych formutowanych probleméw badawczych w dzisiejszych czasach
jest pomiar ilo$ci utraconej 1 zmarnowanej zywno$ci na $wiecie oraz jak zapobiegac jej
utracie. Nie ma zbyt wielu badan w tej dziedzinie. Baza danych Scopus (styczen 2018 r.)
zawierala 1256 dokumentow z tytulem lub marnotrawstwem ,,odpadow i marnotrawstwa
zywnosci, strat zywnosci” (w naukach spotecznych i ekonomii). Uzasadnia to stwierdzenie,
Ze niewystarczajaca uwage przywigzuje si¢ do obecnych strat w globalnym tancuchu dostaw
zywnosci, ktore sa znaczne na catym §wiecie.

Zywno$¢ jest marnowana w catym lancuchu, od produkcji poczawszy do konsumenta
koncowego (gospodarstwa domowe). Nalezy jednak podkresli¢, ze stopien marnowania
zywnosci i jego struktura zalezna jest od stopnia rozwoju kraju i poziomu jego zamoznoS$ci
(rys. 5).

»otraty zywnosci” odnoszg si¢ do zywnosci, ktora psuje si¢ powodujgc nienormalne
obnizenie jako$ci zanim dotrze do konsumenta, powstajg plamy lub wigdnigcie, lub w inny
sposob ,,gubi si¢” jej znaczna ilo$¢. Strata zywnosci zwykle ma miejsce na etapach produkeji,
przechowywania, przetwarzania i dystrybucji w tancuchu wartos$ci zywnosci. Zwykle jest to
niezamierzony skutek procesu rolniczego lub technicznych ograniczen w zakresie
przechowywania, infrastruktury, pakowania lub marketingu (FAO, 2013; FAO, 2014).
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Rys. 5. Laczny udziat §wiatowych strat oraz marnotrawstwa zywnosci
Fig. 5. Total share of global food loss and waste
Zrédto: Opracowanie wiasne na podstawie (FAO 2013).

,»Odpady zywnos$ciowe” oznaczaja zywnos¢ dobrej jako$ci, nadajaca si¢ do spozycia,
ale nie zuzywang, poniewaz jest odrzucana — przed lub po pozostawieniu do zepsucia.
Marnotrawienie zywnos$ci zwykle ma miejsce na etapie sprzedazy detalicznej 1 konsumpcji
w tancuchu wartosci zywnosci (ale nie wytacznie). Z zasady jest to wynikiem zaniedbania
lub $wiadomej decyzji o wyrzuceniu jedzenia. Chociaz zaré6wno utrata Zywnosci,
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jak 1 marnotrawstwo zdarzajg si¢ na calym $wiecie, utrata zZywnosci wystepuje czesciej
w krajach rozwijajacych si¢, podczas gdy marnotrawienie zywnosci wystepuje najczesciej
w krajach rozwinietych, bogatych. (FAO, 2013; FAO, 2014)

Mozna postawi¢ pytanie: dlaczego straty Zzywnos$ci 1 marnotrawstwo stanowig problem?
Biorac pod uwage perspektywiczny wzrost populacji naszej planety, jak juz wspomniano,
obecne wykorzystanie zasobow produkcji zywnosci nie wystarczy dla jej wyzywienia, przy
obecnym stopniu jej marnotrawienia, ale takze z powodu ograniczonego potencjatu
naturalnego jej produkcji. Dotyczy to ograniczonych mozliwosci ekosystemoéw rolnych, a
takze zaopatrzenia ich w wod¢ niezbedng do wegetacji roslin.

Pomimo deficytu wody, w wielu regionach $wiata, ocenia si¢, ze 25% wody
wykorzystywanej w rolnictwie jest marnowane, podczas gdy miliony ludzi wcigz nie maja
dostepu do wody pitnej.

Mimo ze $wiat produkuje wystarczajacag ilos¢ zywnosci, aby wyzywi¢ z nadmiarem
obecng populacje $wiata i, marnotrawienie zywnosci jest wszechobecne, z drugiej strony sa
miliardy ludzi cierpigcych gldéd i niedozywionych. Tabela 1 przedstawia TOP 10
regionoéw/produktdéw, ktdre najbardziej przyczyniaja sie¢ do marnotrawienia Zywnosci.
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Rys. 6. TOP 10 Regionéw i produktoéw, ktore najbardziej przyczyniajg si¢ do marnotrawienia zywnosci, kg na
osobeg

Fig. 6. TOP 10 regions and products that contribute most to food waste, kg per capita
Zrédto: Opracowanie wiasne na podstawie (FAO 2013).
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Reakcja na zagrozenia byta przyjeta rezolucja Zgromadzenia Ogdélnego ONZ z 2015 r.
W sprawie zrownowazonego rozwoju, ktora okresla podstawowe cele do 2030 r. dla
zapewnienia zrownowazonego rozwoju. W UE kwestia ta jest objeta podstawowg strategia
rozwoju ,,Europa 20207, w ktorej jednym z siedmiu wiodacych projektow jest wymieniony
projekt pt. Europa efektywnie wykorzystuje swoje zasoby. W zwigzku z tym Komisja
Europejska przedstawita szereg komunikatow, jak: Europa efektywnie korzysta ze swoich
zasobow, Plan dziatan nt. zasobooszczgdnej Europy, ku gospodarce o obiegu zamknigtym,
program ,zero odpadow” dla Europy, pakiety dziatan na rzecz gospodarki o obiegu
zamknigtym oraz inne dokumenty, w ktorych przedstawiono niezbedne dziatania dla
przejscia gospodarki na obieg zamkniety. Szereg z tych dziatan jest juz zrealizowanych, a
inne sg w trakcie realizacji. W tym zakresie zwroci¢ nalezy uwage na zaostrzenie dyrektyw
w sprawach odpaddéw. Zmniejszenie ilosci wytwarzanych odpadéw, a szczegélnie ich
eliminacja i lepsze nimi gospodarowanie przyniesie korzysci dla $rodowiska, klimatu,
ochrony zdrowia ludzi i gospodarki. Pomimo zdecydowanych postepow (szczegolnie w
zakresie wykorzystania odpadoéw papierowych, szklanych, metalowych i innych) trzeba
stwierdzi¢, ze jeszcze daleko jesteSmy od modelu gospodarki o obiegu zamknigtym.
Szczegdlnym wyzwaniem jest sa odpady komunalne, zawierajace réwniez odpady
zywnosciowe, w zakresie ktorych podejmowane sg wysitki w celu wyeliminowania ich ze
skladowania.

Wedtug dostepnych danych kraje takiej jak: Austria, Belgia, Dania, Niemcy, Holandia
1 Szwecja praktycznie nie kierujg juz odpadow komunalnych na wysypiska. W tym zakresie
Polska, pomimo zaostrzania przepisow gospodarki odpadami, ma wiele do zrobienia (rys. 7).
Problem ten dotyczy to tez odpadéw z rolnictwa, ktore w duzej mierze powinny podlegac
cyklowi zamknigtemu i wraca¢ do ekosystemow ktore je wytworzyly.

Polska S 36,4
Stowenia mmm 16
Czechy ®m 0,6
Austria ® (5
Niemcy ® 04
Szwecja 1 0,2
Malta 1 0,2
Butgaria 1 0,2
Stowacja | 0,1
Chorwacja | 0,1

0 5 10 15 20 25 30 35 40

Rys. 7. Wskaznik wielkos$ci zmarnowanej zywnosci (kg/osobg) w sektorze Rolnictwo, Le$nictwo i Rybolowstwo
w roku 2012°

Fig. 7. Waste food index (kg /capita) in the Agriculture, Forestry and Fisheries sector in 2013

Zrédto: Opracowanie whasne na podstawie (Bednarczuk, Sleszynfiski 2019).

® Wérdéd wymienionych krajow, Polska ma wskaznik wyzszy niz pozostale pafistwa. Obecna sprawozdawczo$§é
Zebrane dane na temat jednak nie pozwala na rozdzielenie odpadéw pochodza z tkanki zwierzgce do roznych
kategorii i dlatego przypisywane sa w cato$ci wytacznie sektorowi Rolnictwa, lesnictwa i rybactwa.
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Podkresli¢ trzeba, ze transformacja gospodarki do obiegu zamknietego, poza
rozwigzaniami systemowymi narzucanymi przepisami, zalezy w duzej mierze, od nas
samych, naszych inicjatyw i innowacyjnosci. Jezeli potrafimy dobrze wykorzysta¢ idee
gospodarki cyrkulacyjnej moze to przyczyni¢ si¢ do rozwoju, a nie by¢ traktowane jako
problem z odpadami.

Podsumowanie i wnioski

Wyniki przeprowadzonej analizy pozwalaja sformutowaé wnioski, z ktérymi moga
zapoznac si¢ czytelnicy. Rozumiejac, ze pandemia COVID-19 wpltywa na codzienne zycie
ludnosci 1 dziatalnos$¢ firm na calym §wiecie oraz ma takze negatywny wptyw na dziatalnos¢
rolnictwa (braki ragk do pracy), ale moze jest to okazja do przemyslen, jak je odbudowac
po pandemii, bardziej dostosowane do wyzwan przysziosci w zakresie niskoemisyjnosci
1 transformacji do obiegu zamknigtego.

Istotne jest aby w takich czasach promowac¢ wiedzg naukowa i1 kontynuowaé¢ badani
w nadziei, ze znajda si¢ sposoby leczenia tego wirusa i wszelkie dziatania w ramach strategii
rozwojowe] Europejski zielony tad beda mozliwe do zrealizowania. Warto przy tym zwroci¢
uwage na opublikowang 21 kwietnia 2020 r. mape drogowa do odbudowy po pandemii (A4
Road Map for Recovery, Towards a more resilient, sustainable and fair Europe) 1
oswiadczenie Frans’a Zimmermans”a, w ktorym stwierdza, ze kazde Euro wydane na
odbudowe po COVID-19 bedzie zwigzane z zielong 1 informatyczng transformacja (www2).

Wydaje si¢ tez, ze warto juz teraz zastanowi¢ si¢ nad opracowaniem polskiej strategii
realizacji w zakresie rolnictwa Europejskiego zielonego tadu, ktorej elementami mogtyby
by¢ wyzej przedstawione propozycje.
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Abstract. The article investigates issues regarding settlements between business counterparts in the
Republic of Belarus, including those between Ukrainian and Belarusian enterprises. The presence of
bad debts is identified as a key issue, leading to overdue and unrealistic debt collection accounting that
burdens a company's balance sheet, resulting in a loss of financial stability of the creditor enterprise.
Monitoring of business counterparts helps minimize this risk. Therefore, a mechanism has been
developed to collect information about a counterparty and create a credit dossier. There is a proposal to
monitor a counterparty's solvency based on criteria that has been specifically established for an industry.
The proposed mechanism will help control unjustified growth in the receivables of agricultural
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Introduction

Many factors, such as global economic crisis, instability of commodity markets,
geopolitical problems, and high volatility of national currencies, increase the risks of
financial deterioration of companies, loss of financial stability, and insolvency. The most
critical reason for the deterioration in companies’ ability to pay in 2020 is the COVID
pandemic. According to the World Economic Outlook Update (IMF, June 2020), this crisis
is like no other the world has seen. The pandemic rapidly intensified in a number of emerging
markets and developing economies, necessitating stringent lockdowns and resulting in even
larger disruptions to activity than had been forecast. This, in turn, has given rise to a chain
reaction of non-payments both in specific sectors and in national economies as a whole. The
situation provokes the desire of companies not so much to expand their business as to
preserve it. This is often achieved by stimulating product sales by lending to customers,
which results in an increase in receivables.
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It should be understood that the loans provided to consumers in the form of accounts
receivable ... as part of the working capital are ... an expenditure of company funds.
Minimizing these investments in relation to the level and nature of ordinary activities is
critical to managing functioning capital in general (Herlfert, 2003).

The presence of receivables is associated with deciding between risk and profitability.
Its optimal size is determined by comparing the benefits that the company expects to receive
at a certain level of investing in accounts receivable, with the costs that it will have to spend
on this (Vanhorn, 2008).

Speeding up or delaying payments when receiving and making payments ... can make
cash flow management an intractable problem (Helfert, 2003). Linking or releasing capital
while increasing or decreasing ... accounts receivable ... refers to the concept of investment /
disinvestment (Khan, Hunchenberg, 2005).

Each company must carefully monitor bills to ensure they are fully paid to avoid bad
debt losses (Siciliano, 2005). Ultimately, the increase in toxic debt of debtors may lead to
financial difficulties for the lender. Thus, the presence of toxic receivables indicates the
organization’s irrational policy of granting a delay in settlements with customers, poses a real
threat to the insolvency of the creditor company and weakens the liquidity of its balance sheet
(Selezneva and Ionova, 2006).

Thus, the issues of receivables management are issues of the formation of the company's
competitive advantages and its dynamic development (Sutyagin, 2011). They require an
integrated approach. So, according to Helfert (2003), the key to successful inventory and
receivable management will be to take into account all possible economic alternatives.

Modern approaches in the theory and practice of financial management allow us to
identify key tasks in the management of receivables. They are associated with the assessment,
firstly, of the additional costs of doing business, including expenses on managing the credit
system, losses on bad debts, as well as costs caused by the inability to use funds diverted into
receivables for more profitable purposes; secondly, the benefits of the increase in sales that
can be achieved by providing customers with a deferred payment (Berzon and Teplova, 2014;
Vanhorn, 2008; Middleton, 1997; Etrill, 2006).

Since the quality of any receivables is evaluated solely by the degree of probability of
their timely payment (Vanhorn, 2008), the selection of potential buyers and determination of
the terms of the credit policy of the firm are of great importance (Bernstein, 2003; Vanhorn,
2008; Kovalev, 2007; Middleton, 1997; Etrill, 2006), as well as monitoring collection of
debts (Berzon and Teplova, 2014; Blank, 2005; Kovalev, 2007; Lysenko, 2012; Middleton,
1997; Etrill, 2006). Thus, the work on the management of receivables is focused on reducing
the toxicity of debts in two areas: 1) existing receivables, and 2) potential receivables. In this
case, the degree of toxicity is characterized by poor-quality receivables, including doubtful
debts and bad debts.

Since relations between contractors are built on a contractual basis (for example, in
accordance with the Civil Code of the Republic of Belarus, the Civil Code of Ukraine, the
Civil Code of the Russian Federation, etc. (http://pravo.by/, https://lawportal.com. ua /,
http://www.pravo.gov.ru/), there is a need to form two monitoring systems in the framework
of receivables management: 1) at the stage of concluding the contract (assessment of the
reliability of the potential debtor); 2) in the process of executing the contract (monitoring the
collection of debts) (Shcharbatsiuk et al., 2017).

Assessing the reliability of a potential debtor is part of the credit policy of the firm. So,
at the stage of concluding an agreement with a buyer, it is necessary to minimize the risk of
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losses from toxic debt. In management practice, there are certain approaches to analyzing the
factors that are taken into account when developing a company’s credit policy. There is an
opinion that credit conditions will be determined, firstly, by the state of the competitive
environment, and secondly, by the creditworthiness of the client-consumer (Helfert, 2003).
In a more expanded form, the “five C of loans” are used: creditworthiness (capital); credit
limit (capacity); loan collateral (collateral); characteristic of the client (character); purpose,
amount and interest rates (conditions) (Etrill, 2006). In most cases, standards are used to
evaluate the buyer and diversify the terms of the loan (Blank, 2005; Berzon and Teplova,
2014; Vanhorn, 2008; Kovalev, 2007; Lysenko, 2012), which are based on an assessment of
the creditworthiness of the client.

From the above, it becomes obvious that a business needs detailed information that gives
an idea of a client's ability to pay debts on time (Etrill, 2006). This information should be
systematized and contain comprehensive information about the potential client. It should be
useful and reliable for so that company managers are able to make appropriate management
decisions.

Data and methods

The purpose of this study is to develop a mechanism for assessing a counterparty's
reliability from the point of view of its solvency and the risk of toxic debts for enterprises in
the agricultural sector of the Republic of Belarus and the Ukraine.

The study examined literary sources on financial management of domestic and foreign
authors, methods and recommendations in the field of receivables management (Berzon and
Teplova, 2014; Bernstein, 2003; Blank, 2005; Breg, 2005; Brigham and Erhardt 2009;
Vanhorn, 2008; Drucker, 2014; Kovalev, 2007; Lysenko, 2012; Meskon et al., 1995;
Middleton, 1997; Selezneva and Ionova, 2006; Siciliano, 2005; Walsh, 2001; Fallmouth,
2003; Khan and Hunchenberg, 2005; Helfert, 2003; Eichler, 2013; Etrill, 2006).

Studies of the Belarusian and Russian practice of evaluating counterparties have shown
that they boil down to monitoring the debt that has already arisen and control over its
collection. The approach of Podsumkova (2017) was studied, which developed an algorithm
for assessing the state of receivables and payables, substantiated the need to manage and
control the balance of receivables and payables, and gave the advantages of balancing debts
for a number of enterprises in the city of Saratov. For this, an economic and mathematical
model is proposed, built on the basis of identifying the correlation between the factors, with
accounts receivable as a variable, and accounts payable as a dependent value. The work of
Karpovich and Manzhinsky (2017) on the characteristics of the main methods of managing
receivables, and a comparative expert assessment of the effectiveness of the application of
these methods, depending on the specific goals and priorities of the debtor in the relationship
with the creditor, was also investigated. The analysis of the client's stability is based on the
period of cooperation, the volume of sales, the client's outstanding debt at the end of the
period. The assignment of the client to a specific group is based on the calculation of the
integral assessment, which is the product of points for all the specified parameters.

The system for monitoring accounts receivable by Galyautdinova (2015) was also
analyzed. It should allow collecting, aggregating, filtering and providing possible options for
further actions, which will help the company save time, eliminate the subjective factor, and
minimize the likelihood of "mechanical" errors in identifying problem debts. The monitoring
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system of Galyautdinova (2015) includes a table for monitoring accounts receivable
simultaneously from several angles: by documents in order to identify unpaid invoices; on
counterparties in order to identify problem (unreliable) counterparties and carry out further
work with them on special conditions; by divisions of financial management in order to
monitor the performance of individual divisions; for the enterprise as a whole, taking into
account the implementation of the reconciliation of existing counter obligations.

The system of key indicators was investigated by Kasacheva and Udod (2018) to assess
the quality of accounts receivable: the level of reduction of accounts receivable; the level of
liquid overdue receivables; the level of sub-liquid overdue and the level of illiquid overdue
receivables, the level of optimization (settlement) of overdue receivables. The characteristics
of preventive measures to reduce the risk of toxic debts and the mechanism of their
implementation in the practice of Russian enterprises by Shchurina and Prunenko (2017)
were studied. The characteristics of preventive measures to reduce the risk of toxic debts and
the mechanism of their implementation in the practice of Russian enterprises by Shchurina
and Prunenko (2017) were also studied. The article considers strategic approaches for
optimizing accounts receivables developed by Deloitte, which are based on the use of a
system of key indicators (KPI).

Paying attention to the fact that settlements between counterparties lie in the plane of
economic and legal relations, we studied a number of legal sources posted on the official
websites of state bodies and legal portals of the Republic of Belarus, the Ukraine and Russia
(http://pravo.by/, https://vepi.nlb.by/pravovye-internet-resursy/respublika-belarus,
http://ncpi.gov.by/, http://www.minfin.gov.by/ru/accounting/, https://www.mof.gov.ua/uk,
https://lawportal.com.ua/,http://uaport.net/cat/site/ukr-pravo-at-ua, https://legalexpert.in.ua/,
https://www.minfin.ru/, http://www.pravo.gov.ru/, http://pravo.minjust.ru/).

Assessment of the status of mutual settlements, the availability and structure of
receivables was carried out on the basis of statistical data of the Republic of Belarus and the
Ukraine, submitted by national statistical offices on official websites
(https://www.belstat.gov.by/, http://www.ukrstat.gov.ua/). Analytical reviews of the
National Bank of the Republic of Belarus were used.

The proposed methodologies for assessing the solvency of organizations were tested on
the basis of data from agricultural enterprises of the Republic of Belarus and Ukraine using
their annual financial statements.

In addition to researching the information capacity of government agencies' websites,
the possibilities of alternative verification of counterparties were studied on the basis of
Internet services of the Republic of Belarus, the Ukraine, and Russia (https://kartoteka.by/,
https://legat.by/,  https://ci.cbt.ua/,  https://nomis.com.ua/ru,  https://opendatabot.ua/,
https://youcontrol.com.ua/, https://vladelets.online/mmp).

Settlement status between business entities in the Republic
of Belarus and the Ukraine

A study of the dynamics of the state of settlements between business entities in the
Republic of Belarus shows that the share of organizations with overdue debts (as a percentage
of their total number) is slightly decreasing. As of January 1, 2020, 62.1% of organizations
had overdue accounts payable (62.5% as of January 1, 2019). Overdue receivables as of
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January 1, 2020 were observed in 75.6% of organizations (as of January 1, 2019 —in 75.7%)
(National Bank of the Republic of Belarus (January 2020)) (Figure 1).

Figure 1 shows that in certain periods during 2001-2015 there were surges in the levels
of both receivables and payables. The period 2001-2015 was especially unfavorable. At the
same time, whereas in 2011 there was a simultaneous sharp increase in the size of both
payables and receivables (more than 2 times), in 2013-2015 the growth of overdue debts
increased. The sharp decline in debt levels in 2016 is explained by the denomination held in
the Republic of Belarus.

Accounts payable as of January 1, 2020 compared with January 1, 2019 increased by
10.8%, accounts receivable for this period increased by 7.9% . Overdue accounts payable as
of January 1, 2020 amounted to 7.9 billion rubles, and compared to January 1, 2019 decreased
by 4.6%, overdue receivables, respectively, 8 billion rubles and decreased by 0.6%. The share
of overdue accounts payable decreased from 16.9% as of January 1, 2019 to 14.5% as of
January 1, 2020, and the share of overdue accounts receivable decreased from 20.9% to
19.2%, respectively (National Bank of the Republic of Belarus (January 2020)).

Table 1 shows that in 2018, the share of overdue debt in foreign trade amounted to a
little more than 10%. At the same time, whereas in respect to counterparties outside the CIS
countries there was an excess of debt of organizations of the Republic of Belarus over debt
to organizations of the Republic of Belarus, in respect to counterparties from the CIS
countries the opposite is the case. In particular, in mutual settlements with Ukrainian
organizations.
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Figure 1. The growth rate of receivables and payables, index

Source: Authors’ research based on Belstat data.
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Table 1. Status of settlements of Belarusian organizations with foreign organizations (millions of dollars and %)

01.01.2018 TOTAL
Indicator IS including countries
tri the outside 01.01.2018 01.01.2019  01.01.2020
countries Ukraine the CIS
Debt of organizations
of the Republic of 2149.59 96.31 2935.87 5085.47 4824.29 5314.77
Belarus (accounts
payable)
Including overdue 137.58 12.42 373.24 510.82 408.19 521.75
In % of the total 6.40 12.89 12.71 10.04 8.46 9.82
Debt to organizations
of the Republic of 2358.34 99.56 1789.32 4147.67 4171.08 4488.40
Belarus (accounts
receivable)
Including overdue 268.46 9.53 186.29 454.76 412.17 390.42
In % of the total 11.38 9.57 10.41 10.96 9.88 8.70
Excess of debt of
organizations of the
Republic of Belarus 208.75 3.24 1146.55 937.80 653.21 826.37
over debt to
organizations of the
Republic of Belarus
0,

In % to the amount of -8.85 3.26 64.08 2261 15.66 18.41
receivables
Including overdue -130.89 2.89 186.95 56.07 -3.98 131.33
In % of the total 62.7 -89.06 16.31 5.98 -0.61 15.89

Source: Authors’ own elaboration based on Belstat data.

As of January 1, 2019, the largest share in the structure of the total receivables of
agricultural organizations of the Republic of Belarus falls on the Minsk region (33%), all
other regions were distributed approximately equally (from 11% to 17%) (Figure 2).

Mogilev

region Brest region
1%

Gomel region
14%

Grodno
region
12%

Figure 2. The structure of receivables in 2019 of agricultural organizations by Republic of Belarus regions, %

Source: Authors’ research based on Belstat data.
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The share of overdue receivables in the total amount, which is on the balance sheets of
agricultural organizations of the Republic of Belarus, grew steadily in the period 2014-2019,
and exceeded 25%, that is, more than a quarter of the debts of counterparties of agricultural
producers are toxic. The most problematic regions are Mogilev and Minsk, and in the last
year — Gomel. The smallest share of overdue receivables in total over 2014-2019 is observed
in Grodno region (Figure 3).
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Figure 3. The proportion of overdue receivables in the total amount of receivables, %, including by regions

Source: Authors’ research based on Belstat data.

Thus, the analysis data indicate the need to improve the efficiency of receivables
management of agricultural producers.

Counterparty valuation information base

As analysis of special sources shows, most approaches to receivables management
involve the systematization of information resources. For example, Etrill (2006) includes
recommendations from other companies, recommendations of banks, published reports,
interviews with clients, credit agency information, credit ratings and reports on credit
transactions, district court decision registers, and other suppliers. Vanhorn (2008) adds here
the results of banking and commercial inspections, the company's own experience. For
example, major banks provide online applications that allow you to track payment documents
and control the payment of customer debts (Shchurina, Prunenko, 2017).
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Table 2. Some information sources for checking counterparties available on the websites of state bodies of
Belarus and the Ukraine

The Republic of Belarus I The Ukraine
Business Registration

Unified State Register of Legal Entities and Unified State Register of Legal Entities, Individuals -

Individual Entrepreneurs and Public Associations
Entrepreneurshttp://egr.gov.by/egrn/index.jsp?conte p .
- https://usr.minjust.gov.ua
nt=Find
State Tax Service of the Ukraine
Ministry of Taxes website https://tax.gov.ua/
http://www.portal.nalog.gov.by/grp/ Electronic office of the taxpayer

www.cabinet.sfs.gov.ua;
Business liquidation, bankruptcy

Information on the liquidation / termination of | No analogue

business entities (announcements in the journal

"Justice of Belarus")

https://justbel.info/liquidation/findmyrequest

Unified State Bankruptcy Register Cabinet of electronic services.

www.bankrot.gov.by https://kap.minjust.gov.ua/services?product id=3&is
Judicial Bulletin Plus: Economic Justice registry=1&keywords=&usertype=allBizomocTi mpo
http://court.by/supcourt_publications/ec_vestnik. CIIpaBH PO OaHKPYTCTBO

On the website of the Ministry of Economy Unified register of enterprises in respect of which
(http://www.economy.gov.by/ru/restructuring- bankruptcy proceedings have been initiated
insolvency/perechen-organizaciy-v-procedurah- http://vgsu.arbitr.gov.ua/pages/157

bankrotstva), on the website of the Ministry of
Taxes (http://www.nalog.gov.by).

Information on the consideration of applications in the order of writ in economic courts
Information on the websites of economic courts of Unified state register of court decisions
the regions and the city of Minsk http://www.reyestr.court.gov.ua

Increased risk of offence in the economic environment

Register of commercial organizations and individual | No analogue
entrepreneurs with an increased risk of committing
offenses in the economic environment
http://www.nalog.gov.by/ru/reestr_ru/
Register of unfair suppliers

http://www.icetrade.by/articles/view/12 Unified state register of persons who have committed
corruption offences
No analogue https://corruptinfo.nazk.gov.ua/

Debt information to the budget
Companies and entrepreneurs with debts to the

Learn more about the business partner from the

budget i .
http://www.nalog.gov.by/ru/zadolzhennost101/ SFSUhttp://sfs.gov.ua/businesspartner
The list of payers of insurance premiums with the Register of enterprises, institutions, organizations of
largest amounts of arrears Ukraine that have arrears of wages
https://sst.gov.by/ru/debtors-ru/ http://dsp.gov.ua/category/reiestr-borzhnykiv/

Unified register of debtors

https://erb.minjust.gov.ua/#/search-debtors

Data from territorial enforcement agencies

Kartoteka.by Unified register of debtors

https://erb.minjust.gov.ua/#/search-debtors
Cabinet of electronic services

No analogue https://kap.minjust.gov.ua/

Source: Review of websites of state bodies of Belarus and Ukraine.

Based on this, the basis for assessing the creditworthiness of a buyer can be classified
according to its following sources: 1. internal (from the experience of the company working
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with this client); 2. external (received from the client and from third parties). In any case, the
use of various data in making management decisions is associated with the likelihood of
information distortion (information risk). Thus, information obtained from various sources,
which is consistent, should be regarded as more reliable than that obtained from a single
source. A less reliable source is the information received from the client himself and not
confirmed by a third party, for example, the auditor or not complying with the results of the
credit rating (solvency) assessment. Guided by the premises indicated above in order to
minimize information risk, we systematized the received information about the client in the
form of a credit dossier, which includes the following sections: 1. information received about
the counterparty on the website of official government bodies (Table 2); 2. information
posted on the counterparty’s website; 3. information obtained from documents provided by
the client, including the results of monitoring the solvency of the client (Shcharbatsiuk et al.,
2017).

At the same time, the amount of information collected and the depth of its research (they
both determine the amount of information costs) for each counterparty should be determined
taking into account the expected economic effect of the received order for products and the
costs of studying the reliability of a potential client. The depth of the counterparty’s
assessment also depends on the system of credit conditions, the scope of its activity, and the
volume of the transaction. Therefore, we recommend that counterparties be divided for
control of toxic debt risk: Group 1 — buyers who are credited in a general way, and in some
cases (obtaining significant economic benefits for the creditor company) — on favorable
terms; Group 2 — customers whose credit can be provided in a limited amount (for example,
by the amount of the loan, the period of its presentation, or both conditions); Group 3 —
customers who are not given credit because of the high risk of overdue receivables
(Shcharbatsiuk et al., 2017).

The choice of methodology for assessing the solvency
of the counterparty

In order not to enter into a relationship with an insolvent counterparty, an option such
as monitoring financial condition should be provided in the receivables management system
to enable the assessment of the possibility of paying off debt and fulfilling contractual
obligations. Thus, the purpose of monitoring the financial condition of a counterparty is to
diagnose its solvency, as well as to forecast the likelihood of its bankruptcy during the
execution of contractual obligations. (Shcharbatsiuk et al., 2017).

In this regard, it is relevant to select methods for analyzing the solvency of a potential
client, which can be carried out in the form of monitoring its financial condition.

In earlier studies (Shcharbatsiuk, 2015), we came to the conclusion that solvency is an
external manifestation of a company's financial condition, arising from its internal
characteristics — financial stability.

In our studies, we will distinguish between concepts: monitoring of a counterparty and
monitoring of its financial condition. By monitoring of a counterparty, we mean constant
monitoring of the fulfillment of its contractual obligations, and monitoring of the financial
condition of a counterparty means a diagnosis on a regular basis of its solvency and a forecast
of its financial stability for the period of the contract. The weakening of the financial stability
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of the counterparty is manifested in a decrease in its solvency, the appearance of difficulties
in ensuring the supply of products (work). (Shcharbatsiuk et al., 2017).

Diagnostics of a company's financial stability should be aimed at identifying signs of
their financial crisis, assessing the likelihood of a deterioration in their financial condition
and loss of financial equilibrium (Shcharbatsiuk, 2015).

A previous study (Shcharbatsiuk, 2015) shows that many methods have been developed
to diagnose the financial condition of companies and likelihood of their bankruptcy.
Although these methods differ in the scope, composition of indicators, and diagnostic
methods, they are associated with the formation of a crisis field — i.e. systems of special
indicators, indicators that determine a change in financial stability.

An analysis of the composition of indicators for diagnosing financial stability shows
that multicriteria systems are mainly used (for example, the method of W. Beaver; the
methodology of the Committee for the generalization of listening practice (Great Britain);
the methodology of the Ukraine for identifying signs of insolvency; the methodology for
analyzing the financial condition of organizations of the Russian Federation; the Argenti
method ; credit scoring of D. Duran; discriminant models of E. Altman, R. Lis, R. Tuffler, J.
Fulmerr, G. Springate, Conan and Golder, G.V. Savitskaya, R. S. Sayfullin and G. G.
Kadykov; binary selection models of Platt-Pantelona, Bart, M. Zmievsky, G.V. Savitskaya;
method of rating analysis Sheremet A.D. and Sayfullina R.S., integral indicators of J. De
Palyan, Kovaleva V.V. and Volkova O.N. and etc.). Less commonly, a single-criterion
approach is used when one or two criteria of financial stability are investigated (for example,
the two-factor model of E. Altman; instructions for analyzing the financial condition of
organizations of the Republic of Belarus).

Widespread use was made of quantitative methods of crisis diagnosis. Among them we
can distinguish regulated methods approved at the legislative level (for example, a
methodology for analyzing the financial condition of organizations of the Republic of
Belarus; a methodology for the Ukraine to identify signs of insolvency; a methodology for
analyzing the financial condition of organizations of the Russian Federation).

Thus, the Ministry of Finance of the Republic of Belarus
(https://economy.gov.by/uploads/files/sanacija-i-bankrotstvo/PostSM-ot-12-12-2011-
N1672.pdf) defined a system of criteria for determining the unsatisfactory structure of the
balance of insolvent enterprises based on indicators of current liquidity and provision with
own working capital. Despite the limited indicators used for analysis by this technique (K1 -
Current ratio, K2 - The ratio of own working capital, K3 - Asset liabilities ratio, as well as
Absolute liquidity ratio), it is quite suitable for express diagnostics of the counterparty’s
financial condition. The basis for calculating solvency indicators is the balance sheet data,
and the coefficients themselves are widespread, easily interpreted from the values, therefore
this technique is quite simple to use. In addition, standards are established for each coefficient
depending on the industry sector (type of economic activity) of the company, which allows
for setting the solvency level at the reporting date quickly.

The results of such express diagnostics can be displayed on the credit file of the client.
To do this, the following notation can be introduced: a) by the level of its financial stability,
which will reflect the possibility of paying off debts in the foreseeable future — financial
stability (FS); pre-crisis state (PCS); crisis state (CS); b) based on the level of financial
stability in conjunction with other studied aspects for a particular client, it is determined
which group of risk of toxic debt it belongs to (low; medium, high); c) the advisability of
concluding an agreement with a firm can then be decided (recommended (R); not
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recommended (NR); additional verification required (AVR)) and options for credit
conditions.

Table 3. Counterparty solvency assessment

k3] .
s The ratio of own workin . . . L .
= capital & Current ratio Asset liabilities ratio Absolute liquidity ratio
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Source: Calculations are based on the official methodology of the Republic of Belarus according to conditional data.

Table 3 presents an analysis of the financial condition of several potential customers —
agricultural organizations. Indicators, the level of which does not meet the established
criteria, are highlighted. Based on a comparison of the dynamics of the obtained data with
the criteria of the coefficients, we can see that only the first counterparty can be considered
reliable with minimal risk of toxic debts. Two organizations (No. 3 and No. 4) should be
additionally examined, because their financial condition is characterized as financially
strained, with a liquidity level that does not meet the established criterion indicates a high
probability of late payments. As for enterprise No. 2, it is a potential bankruptcy, which, in
addition to low liquidity, has a shortage of working capital, as well as a high level of debt
load approaching a critical level. Therefore, it is advisable to refuse interaction with this
counterparty.

Some discrepancies in the Belarusian and the Ukrainian practice should be noted. The
differences relate to the criteria values of the coefficients, on the basis of which a decision is
made to classify the enterprise as a particular risk group (or type of financial condition). So,
in the Ukraine, a unified standard for the coefficient of providing own funds is used — at least
0.1, whereas it is differentiated in Belarus, as mentioned above.

It is necessary to pay attention to the following: such an analysis should be carried out
at least 4 quarters prior to the date of conclusion of the contract with the counterparty, since
the mismatch of the coefficients with the criteria may be temporary (this is relevant for
agricultural organizations that have seasonal specifics of activity). So, in the Ukrainian
practice it is determined that the financial condition of any enterprise is characterized by
current insolvency if, at a particular moment temporarily due to an accidental combination
of circumstances, the amount of funds and highly liquid assets available is not enough to pay

off the current debt.
Moreover, the need for additional analysis from the point of view of its feasibility can
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be compensated by toughening the lending conditions for doubtful customers (in our
example, No. 3 and 4).

If we consider the issue of additional verification of the counterparty, we can expand
the analysis, for example, based on the Ukrainian methodology. Note that according to this
methodology the following can be considered signs of persistent financial insolvency: loss-
making activities for two years; deviations of liquidity indicators from the limit value; stop
payments which last for more than three months in the presence of debt obligations, payment
deadlines which have come; the presence of a significant (more than three hundred of a
minimum wage) amount of outstanding debt obligations, payment dates which came more
than three months ago; the presence of a significant amount of outstanding debt recognized
by the legal entity — the debtor or confirmed by executive documents; the presence of a
significant amount of outstanding fines, penalties, and forfeits recognized by the court for
non-compliance with the terms of contracts and non-compliance with legal requirements; the
presence of an application to initiate bankruptcy proceedings of a given legal entity accepted
for consideration by an economic court, or a bankruptcy proceedings of this legal entity. If
these negative circumstances are detected, it is advisable to refuse the potential client to
conclude an agreement.

Conclusions

An analysis of the situation regarding the status of settlements with counterparties in the
Republic of Belarus, as well as on foreign trade contracts, including between Ukrainian and
Belarusian companies, shows an increase in bad debts and indicates the relevance of
developing methods for controlling them.

The need for a thorough assessment of the reliability of a potential client and the
identification of the risk of toxic receivables is due to the fact that a business needs systematic
comprehensive information to make appropriate management decisions. The presence of
overdue and unrealistic debt collection burdens a company's balance sheet and gives a
distorted view of its liquidity.

A competent receivables management policy helps minimize this risk. Its most
important element is monitoring of counterparties and their solvency.

It was proposed to monitor counterparties on the basis of a credit dossier. It includes the
following sections: 1) information received about the counterparty on the website of official
state bodies; 2) information posted on the counterparty’s website; 3) information obtained
from documents provided by the client, including the results of monitoring the solvency of
the client.

It is recommended that counterparty solvency monitoring be carried out on the basis of
express diagnostics using four coefficients (K1 - Current ratio, K2 - The ratio of own working
capital, K3 - Asset liabilities ratio, and K4 - Absolute liquidity ratio). As criteria, you can use
the standards established by the official methodology of the Republic of Belarus on an
industry basis. Of course, one should take into account the limited application of such criteria
by nationality of companies. In relation to a potential client the diagnostic results will allow:
a) to assess the level of its financial stability, which will reflect the possibility of paying off
debts in the foreseeable future — financial stability (FS); pre-crisis state (PCS); crisis state
(CS); b) attribute it to a specific risk group for toxic debts based on the level of its financial
stability (low; medium, high); c) decide on the advisability of concluding an agreement with
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a firm (recommended (R); not recommended (NR); additional verification required (AVR))
and options for credit conditions.

The next step in the study should be the analysis of the policy of receivables
management in terms of its effectiveness. This involves monitoring toxic debts on the balance
sheet and their impact on the financial condition of the creditor company.

Thus, our proposed mechanism for evaluating counterparties in the receivables
management system of agricultural organizations of the Republic of Belarus and the Ukraine
will allow us to control the unjustified growth of receivables, prevent excessive diversion of
cash from their turnover, and reduce the risks of losing a company’s own financial stability
as a result of its loyal credit policy.
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Effect of Outreach on Financial Sustainability and Profitability
of Saving and Credit Cooperatives in Eastern Ethiopia

Abstract. This study scrutinized the effect of outreach on financial sustainability and profitability of
SACCOs in Eastern Ethiopia using balanced panel data from 33 SACCOs over the period of 2017-2019.
Quantitative approach and explanatory design were employed to realize the stated objective. This study
used secondary data sources, mainly audited financial statement of the SACCOs, in the study period.
The analysis revealed that SACCOs in Eastern Ethiopia are profitable but not financially sustainable.
Random effect model results show that gross loan to asset ratio, yield on gross loan portfolio, managerial
and operational efficiency has statistically significant and positive effect on the financial sustainability
of SACCOs, while average loan size has statistically significant but negative effect. Likewise, gross
loan to asset ratio, managerial efficiency, and average loan size has statistically significant and positive
effect on the profitability of SACCOs in Eastern Ethiopia. However, the portion of women borrowers
and number of active borrowers has statistically significant but negative effect on the profitability of
the SACCOs in the study area. Finally, the study suggests that increasing the number of borrowing
clients and sales volume (loan portfolio) could benefit SACCOs in Eastern Ethiopia from economics of
scale.

Key words: Eastern Ethiopia; Financial sustainability; Outreach; Profitability; SACCOs
JEL Classification: M40

Introduction

Access to safe and affordable financial services is recognized as a prerequisite for
equitable socio-economic growth of a country. Continuous and sustained availability of
finance at an affordable rate equips the poor and vulnerable groups with access to productive
resources (physical as well as financial), and helps in smoothening consumption and setting
up their business enterprises (Vijeta and Puja, 2019). However, conventional approaches to
facilitate access to finance for the poor and vulnerable groups have not met with success and
they have failed to address the constraints in connection to finance.

According to Mori et al. (2009) the most important reasons for such exclusion by
financial institutions is the presence of high transaction cost per borrower, lack of sufficient
collateral to a secure loan, information opacity, higher risk of default and low rate of cost
recovery. As a result, the mainstream financial institutions commonly failed in financing and
providing services tailored to the poor and microenterprises in most developing nations,
including Ethiopia.

In recent years, microfinance has emerged as an important tool to facilitate financial
inclusion and has received attention from various socio-economic experts, policymakers and
institutions (Vijeta and Puja, 2019; Chiu, 2014; Tavanti, 2013 and Bruton et al., 2011). The
cooperative movement has been regarded as being one of the financial mechanisms that can
be used to improve financial accessibility for low-income entrepreneurs. In Ethiopia the
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delivery of financial products and services through micro-finance institutions like Saving and
Credit Cooperative Societies (SACCOs) is one of the policy instruments used to enable rural
and urban poor households and small enterprises to access deposit and credit facilities, which
could improve productivity and increase income, thereby helping them to reduce poverty and
attain food security (Muluneh, 2012 and Ambha, 2002). The authors argued that this could not
be achieved by the banking system.

SACCOs are pro-poor financial cooperative institutions designed for everyday people,
in order for them to have their own efficient financial service-giving institutions based on the
philosophy of building a self-help society, or “people helping people”, to empower
themselves in asset building by teaching thrift culture and making credit easily accessible —
sustainably (Nalusiba, 2019; Henock, 2019 and Getachew, 2006). The main target of SACCO
is to mobilize savings from middle- and low-income groups and avail credit to the members
at relatively lower interest rates compared to other financial institutions (Karimi, 2011).
Additionally, SACCOs reach clients in rural and or poor areas, which do not have access to
both private and government owned banks. This makes them more attractive to customers
since they largely demonstrate that the poor can borrow, pay substantial interest rates and
save continuously in developing economies (Osoti, 2014 and Abate ef al., 2013).

One of the strong comparative advantages of SACCOs is their ability to reach large
numbers of people who are overlooked by formal financial institutions, mainly banks. The
contributing fact to the potential advantage from SACCOs is their ability to collect deposits
from members and provide them with diversified loans (Henock, 2019 and Frank et al.,
2015). Members are required to save regularly and encouraged to borrow for productive
purposes out of the accumulated savings. Since both borrowers and depositors are members
of SACCOs, they are actively involved in creating and managing the demand and supply of
loans (Henock, 2019).

So as mentioned by Relampagos et al. (1990) and cited by Nigusie (2015), in terms of
outreach, SACCOs are better than other formal financial institutions. Currently, there are
18,959 primary level SACCOs in Ethiopia, out of which 14,976have been established in rural
areas and 3,983 are in urban areas with a membership of 3,430,655 people out of which
1,358,119 are female and 2,072,536 are male members, having 3.29 and 7.91 Billion birr in
capital and savings, respectively (FCA, 2017). This quantitative increment in number,
membership, savings and loan disbursement calls for rigorous investigation of how outreach
affects the financial sustainability and profitability of SACCOs. SACCOs should be
financially sustainable and profitable in order to provide sustainable financial services and
contribute to poverty reduction.

Outreach is an indication of how SACCOs penetrate and provide quality financial
services, as well as the volume of activities in the designated target society (Lafourcade et al.
2005). Okumu (2007) described outreach as efforts to extend SACCO services to the people
who are underserved by other financial institutions, mainly banks. Outreach mainly
incorporates breadth and depth dimensions, where breadth can be explained as the number
of clients served and the volume of services delivered, while depth implies the socio-
economic level of the clients that financial cooperatives reached (Okumu, 2007). Basically,
increasing client outreach widens the financial services that are available to the cooperative
members. Sustainability is the ability of a SACCO to cover its operating and other costs from
generated revenue and provide for profit. It is an indicator showing how the SACCOs stay
financially viable even if subsidies and financial aids are cut off (Woolcock, 2006). In other
words, it is the ability of an organization to meet its goals or target in the long run (Filene,
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2011). The financial performance of SACCOs is an important indicator since it shows the
sustainability of current outreach and the potential for additional outreach (Ssebaale, 2011
and Turto, 2008).

Theoretically, outreach to the poor and financial sustainability can be potentially either
complementary or conflicting (Quayes, 2012). Once the institution becomes financially
sustainable, it can attain wider outreach today, tomorrow and in the future (Frank et al.,
2008). Meyer (2002) also noted that outreach and financial sustainability are complementary
since the number of clients increases, and microfinance institutions (MFIs) enjoy economies
of scale and reduce production costs, which helps them to become financially sustainable.
On the other hand, Hulme and Mosely (1996), as cited by Abinet (2015), argued that there is
an inverse relationship between outreach and financial sustainability. They argued that higher
outreach means higher transaction cost in order to get information about creditworthiness of
clients and hence makes MFIs financially unsustainable.

Evidenced from Southern Tigrai of Ethiopia, Sebhatu (2011) concluded that there is a
substantial growth in outreach and improvement of operational self-sufficiency of SACCOs.
Toli (2013) examined SACCO financial services in Addis Ababa and indicated that their
outreach shows an increasing trend. Henock (2019) also examined the sustainability and
outreach performance of SACCOs in Eastern Ethiopia for the year 2016 and conclude that
they are financially sustainable and their outreach performance is at moderate level. Based
on the simple correlation result of his study, the outreach performance shows a negative and
insignificant association with financial self-sufficiency.

Saxena and Guntram (2018) reviewed financial performance of SACCOs in Tanzania
through their outreach and financial sustainability, and the results of the study revealed that
performance of SACCOs is good in terms of breadth outreach as it is reaching many rural
dwellers and the sustainability indexes show a positive trend approaching tol,implying that
the SACCOs moved towards gaining sustainability in financial intermediation. Joseph (2013)
examined sustainability of rural SACCOs in Tanzania, and revealed that 46% of them,
especially in Eastern and Central zone, were not sustainable because they accumulated large
amount of nonperforming loan (NPL) and they did not issue new loans from 2006-2013. On
the other hand, grants to total loans, cost per borrower, NPL to equity influenced the
sustainability of rural SACCOs negatively while average loan size and age of SACCOs
influenced sustainability positively. Nalusiba (2019) also investigated the relationship
between outreach and sustainability of SACCOs in Uganda and revealed that sustainability
is influenced by the number of borrowers, since it provides more interest to the SACCOs.
This can then increase profitability and boost sustainability in the long run, which results into
a positive correlation between outreach and sustainability.

Various studies are also conducted on the relationship between outreach and financial
sustainability of Microfinance Institutions (MFIs). For instance, Abinet (2015) scrutinized
the relationship between outreach and financial sustainability of MFIs in Ethiopia. He found
significant and positive relationship between breadth of outreach, measured as number of
active borrowers and gross loan to asset ratio, and financial sustainability and tradeoff
between depth of outreach and financial sustainability. As per the findings of Befekadu
(2007) on outreach and financial performance, MFIs are operationally sustainable measured
in terms of return on asset and equity and the industry's profit performance is improving
overtime.

Woller and Schreiner (2002) studied the relationship between depth of outreach and
financial self-sustainability and found positive causation. Paxton (2002) examined the
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relationship between depth of outreach and financial sustainability of MFIs (in Africa and
Latin America) and found strong correlation between outreach and financial sustainability
in Latin America and weak correlation in Africa. Cull et al. (2007),based on a cross-
sectional study on MFIs in 49 countries, concluded that there is possibility of increasing
yield while serving economically active poor and thereby meeting both the social mission
and viability.

The most comprehensive study of sustainability (measured by cost efficiency) and depth
of outreach (measured by the average loan balance and percentage of women borrowers)
trade-off is by Hermes (2011) using data from 435 MFIs for the period 1997-2007. It
concluded that outreach is negatively related to sustainability. The Olivares-Polanco (2005)
study also confirms the existence of this trade-off. However these findings are inconsistent
with Ayayi and Sene (2010), who show that outreach and the percentage of women among
the clientele do not significantly influence MFI financial sustainability. Their findings
corroborated with Cull et al. (2007), who show that MFIs can expand outreach without
compromising financial sustainability.

Okumu (2007) examined the determinants of sustainability and outreach of MFIs in
Uganda and indicated that sustainability is negatively and significantly related to the ratio
of gross loan outstanding portfolio to total assets. However, Tilahun (2013) reported that
financial sustainability is positively and significantly influenced by the ratio of gross loan
portfolio to total asset in east Africa. Quayes (2012) studied the depth of outreach and
financial sustainability of MFIs (from Mix market) operating in 83 countries and found a
positive complementary relationship between financial sustainability and depth of
outreach. However, Cheminingwa (2013) found depth of outreach was negative and
significantly correlated with financial sustainability. On the other hand, breadth of outreach
(numbers of borrowers) was found to be insignificantly related with financial sustainability
in Kenya.

The literature reviewed so far reveal that studies conducted in Ethiopia have been
focused on the management, trends and determinates of SACCOs from the perspective of
outreach and sustainability (Sebhatu, 2011; Toli, 2013 and Henock, 2019). To the best
knowledge of the researcher, the effect of outreach on financial sustainability and
profitability of SACCOs is not yet studied in Ethiopia. However, there are various studies
carried out on the relationship between outreach and sustainability of MFIs in and outside
Ethiopia, even though their findings are contradictory (Abinet, 2015; Hermes, 2011; Cull et
al.,2007; Olivares-Polanco, 2005; Woller and Schreiner, 2002 and Paxton, 2002).They cover
an ongoing debate between breadth and depth of outreach for financial viability and
sustainability. Therefore, this study seeks to add evidence to the limited empirical studies in
the context of Ethiopia by investigating the effect of breadth, cost and depth of outreach and
managerial and operational efficiency (control variables) on sustainability and profitability
of SACCQ’s in Eastern Ethiopia.
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Figure 1. Theoretical model on the effect outreach on financial sustainability and profitability.

Source: Developed by author based on literature and Abinet (2015).

According to USAID (2006) and Schreiner (2002), there are six aspects of outreach
framework: the breadth, depth, length, scope, cost and worth. However, some of these
outreach factors may be difficult to measure since they require data that may not be easily
available. Thus, this study examined only the effect of breadth, cost and depth of outreach
proxies including managerial and operational efficiency (as control variables) on financial
sustainability and profitability of SACCOs, as shown in Figure 1 below.

Research Hypothesis

Based on the empirical and theoretical studies reviewed, this study developed and tested
the following research hypotheses.

H;. Number of active borrowers has positive and statistically significant effect on

financial sustainability and profitability.

H,. Gross loan to asset ratio has positive and statistically significant effect on financial
sustainability and profitability.

Hs. Yield on gross loan portfolio has positive and statistically significant effect on
financial sustainability and profitability.

Hs. Proportion of women borrowers has positive and statistically significant effect on
financial sustainability and profitability.
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Hs. Average loan size has positive and statistically significant effect on financial
sustainability and profitability.

Hs. Management efficiency has positive and statistically significant effect on financial
sustainability and profitability.

Hj7. Operational efficiency has positive and statistically significant effect on financial
sustainability and profitability.

Materials and Methods

This study attempted to evaluate the effect of outreach on the financial sustainably and
profitability of SACCOs in eastern Ethiopia, particularly at Dire Dawa City Administration
and East Hararghe zone. It is a densely populated and drought prone part of the country,
wherein majority of the people are poor (Henock, 2019). To this effect, many SACCOs are
organized with the support of NGOs and the government to break the poverty cycle.

In light of the research objective, the hypotheses developed and the quantitative nature
of the data, this study has employed a quantitative approach to investigate the effect of
outreach on SACCOs’ financial sustainability and profitability. Accordingly, it has adopted
an explanatory research design to realize the stated objectives. As noted by Kothari (2008),
the explanatory research design examines the cause and effect relationships between
dependent and independent variables.

The total number of SACCOs found and operated in the study area, eastern Ethiopia,
are 395. However, due to limited capacity of the supervisory body and of the SACCOs
themselves, the majority of them have not been audited annually. However, 33 SACCOs
were audited for the last three consecutive years from 2017 to 2019, which guaranteed that
those SACCOs were considered in this study. Thus, the study considered SACCOs operating
at least for more than three years and has complete audited financial statements for three
consecutive years.

This circumstance implies that the study used a purposive sampling technique when
selecting only SACCOs which are active, have completed three years of operation and have
audited financial statements over the study period, since most of the SACCOs in the area are
not audited annually.

The Data Type and Source

The study used secondary data collected from annual audited financial statements of
sampled SACCOs, which have been collected from concerned government bodies (East
Hararghe Zone and Dire Dawa City Administration cooperative promotion office) through
document review to increase reliability of the data. The data were of a strongly balanced
panel type, which captured both cross-sectional and time series behaviors.

Methods of Data Analysis

The study used both descriptive statistics and econometric tools to analyze the data and
address the predefined objective. The former includes simple descriptive methods such as:
mean, maximum, minimum, standard deviations and other simple statistical tools that enable
to better understand the existing situation and analyze the general trends of the data. The
study substantiated the descriptive analysis through manipulating econometric models to
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examine causal relationship between the explanatory and dependent covariates. In this
regard, the study employed a Random Effect Model to identify the explanatory variables that
significantly affect the financial sustainability and profitability of SACCOs.

Definition and Measurements of Variables

Dependent variables

The dependent variables in this study were financial sustainability and profitability of
SACCOs, which were measured by financial self-sufficiency (FSS) and return on asset
(ROA). The FSS was measured as the ratio of Adjusted Operating Income to Adjusted
Operating Expenses, which is the sum of financial, operating and loan loss provision
expense. The adjustment was crucial to show the true financial picture of an institution on
an unsubsidized basis, where funds would be raised on the commercial market, rather than
through donor grants or subsidized capital (Marwa, 2015). Financially sustainable
SACCOs are profitable enough to maintain and expand their services without continued
injections of subsidies or donor funds (World Bank, 2003). In short, FSS ratio can be
computed as follows:

Adjusted Financial Revenue
FSS = e (1)

Adjusted (Financial+Operating+Loan loss provision) Expenses

In order to measure profitability of financial institutions, different ratios may be used.
The commonly used ratios are Return on Assets (ROA) and Return on Equity (ROE)
(Nyamsogoro, 2010; Tucker and Miles, 2004). Due to data limitation, this study used the
former i.e. ROA to measure profitability of SACCOs. Return on Assets (ROA) measures the
overall profitability and reflects both the profit margin and how the institution is efficient in
using the total assets to generate revenue (Brealey ef al., 2006). ROA is calculated as the ratio
of the net income to the total assets.

Net Income
ROA =
Average Total Asset

Independent variables

According to Microfinance Information Exchange (MIX) (2010), loan outreach can
be assessed by an annual comparative analysis through measurement of several variables
including: number of active borrowers and gross loan portfolio as a proxy of breadth, and
average loan balance per borrower and percentage of woman borrowers as a proxy of depth
of outreach. Likewise, previous studies (Abinet, 2015; Nara, 2013; Zerai and Rani, 2012
and Meyer, 2002) used similar indicators in their framework, for measuring microfinance
outreach. Tilahun (2013) and Okomu (2007) were also among others who used gross loan
to total asset ratio to measure breadth of outreach. Moreover, Gashaw (2014) and Millson
(2013) included yield to gross loan portfolio in their models as a cost of outreach indicator.
Following this convention, this study also used all the loan outreach indicators, including
managerial and operational efficiency as control variables, to measure the effect of
outreach indicators on financial sustainability and profitability of SACCOs in Eastern
Ethiopia. Table 1 presents the summary of variables and their expected effect on the
dependent variable. Some of the variables were computed to their log form for
compatibility of the regression.
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Table 1. Summary of variables and their expected relationship

Expecte

Category Variable Name Measurement / proxies used d Effect

Financial Sustainability

(FSS) Adjusted operating income to adjusted operating expenses

Return on Asset (ROA) Net Income/ Total Asset

Dependent
Variables

Number of active borrowers

. . N
(NAB) Natural logarithm of (Number of active borrowers)
2 Gross loan to Asset ratio .
E (GLA) Gross loan portfolio/ Total Asset +
1 . .
§ 22;13{)0 n gross loan portfolio Financial revenue / Gross Loan Portfolio +
E Portion of women borrowers Number of active women borrowers/ Total number of -
£ (PWB) active borrowers
2 . Natural logarithm of (Gross Loan Portfolio /Number
o - +/-
E f/lverage .lof;ifsfizé (ALS) of Active borrowers) /
anagerial Efficiency . . N
(MGE) Operating Expense/Operating Income
Operational Efficiency (OPE)  Cost/ Income +

Source: Developed by author based on the literature

To identify the effect of outreach indicators on the sustainability and profitability of
SACCOs this research formulated the following econometric models.

FSSi = a+ B1(NAB)t + B2(GLA) it + B3(GPY)i + Ba(PWB)r + Bs(ALS) it + Be(MGE) i + B7(OPE) i + €;¢
ROAy = a + B1(NAB)y, + B2(GLA) i + B3(GPY )i + Bo(PWB)ye + Bs(ALS) it + Be(MGE);; + B7(OPE); + €t

Where FSS is the Financial Sustainability, ROA is the Return On Asset, NAB is the
Number of Active Borrowers (breadth of outreach), GLA is the Gross Loan portfolio to Asset
ratio (breadth of outreach), GPY is the Yield on Gross Loan Portfolio (cost of outreach),
PWB is the Portion of Women Borrowers (depth of outreach), ALS is the Average Loan Size
(depth of outreach), MGE is the Managerial Efficiency (control variable) and OPE is the
Operational Efficiency (control variable), i is the i SACCOs, tis the time period, f1, 52, B3,
Bs, Bs, fsand Brare the coefficients for each independent variables in the model, €iis the error
term.

Result and Discussion

Descriptive result

A value greater than 105%for financial sustainability indicates that a SACCO is
financially self-sufficient, and a value below this point indicates that it is not self-sufficient
(WOCCU, 2011). As indicated in Table 2, the average value of financial sustainability is
0.69 (69%) which is below the breakeven/threshold level for financial sustainability. The
result depicted that, the sample SACCOs in the study period were not financially
sustainable and the sector cannot be self-reliant without external assistance like donors and
subsidies from the concerned body. Meyer (2002) argued that many SACCOs have been
unsustainable for various reasons, which is a finding against Henock (2019) in the same
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study area on a similar issue. The maximum and minimum values of this variable are 1.30
(130%) and 0.15 (15%), respectively (see Table 2). The result shows that, the financial
sustainability of sampled SACCOs over the study period ranges from 15% (too much
dependence on donation and subsidies) to 130% (financially self-sufficient). Its standard
deviation of 0.299 (30%) illustrates the disparity of financial sustainability among sampled
SACCOs in the study area.

Return on Asset is a ratio of net income and average total asset, which measures the
amount of profit generated per birr of investment in assets. A ratio of 10% and above indicates
that the SACCOs are profitable and have the capacity to build institutional capital (WOCCU,
2011).According to Table 2, the average value of SACCOs’ profitability is 0.76 (76%), which
is above the breakeven/threshold level of profitability, which indicates that the sampled
SACCOs on average earned a profit of 0.76 cents from one birr invested in their asset during
the study period. The maximum value of the return on asset is 1.25 (125%) and the minimum
value is 0.19 (19%). This shows that profitable SACCOs earned 1 birr and 25 cents of profit
for a birr invested on assets. On the other hand, the least profitable SACCOs earned 19 cents
of profit for each birr invested in their assets during the study period. The standard deviation
of 0.28 (28%) indicates the disparity of SACCOs’ profitability performance.

Table 2.Descriptive statistics for the dependent variables

Variable Obs =99 Mean Std. Dev. Min Max
FSS 0.6913 0.2994 0.1466 1.3086
ROA 0.7630 0.2773 0.1908 1.2512

Source: Author’s own calculations.

Number of active borrowers (NAB) measures the extent of providing financial
services to the low income or underserved clients. As indicated in Table 3, the average
value of active borrowers served is 4.20 in its log value, which is equal to 15,973.5
borrowers in its real value. The MIX benchmark classifies the breadth of outreach as large
(greater than 30,000 number of borrowers), medium (10,000-30,000 number of borrowers),
and small (if less than 10,000 number of borrowers) (Bayeh, 2012). Thus, the breadth of
outreach for sampled SACCOs in the study area is medium, with average borrowers of
15,974 individuals. The maximum and minimum values of this variable are 7.09 and 2.99
(about 12,302,688 and 990active loan clients) respectively, with the standard deviation
0f0.738 (about 6).

Gross loan portfolio to asset (GLA) measures the amount of assets invested on gross
loan portfolio. A higher gross loan to asset ratio indicates most of the institution's funds are
invested on clients as a loan, which increases outreach to the poor. The average value of this
variable is 1.06 (106%), which indicates that sample SACCOs invested 106% of their assets
on loan portfolios during the study period. The maximum and minimum value of this variable
1s 2.71 (271%) and 0 (0%) respectively, with the standard deviation of 0.53 (53%).

Yield on gross loan portfolio (GPY) indicates the efficiency of SACCOs in generating
cash revenue out of their resources. As per the WOCCU’s standard, SACCOs are expected
to earn at least 10% income on the loans disbursed to their members. Table 3 indicates that
sampled SACCOs generate 0.058 (5.8%) income from the loans given to customers during
the study period. The result shows that sampled SACCOs are not generating enough income
to cover their operating and financial costs. The maximum yield on the gross loan portfolio
for this study is 0.1 (10%), which is equal to the WOCCU’s expected level. However, for
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SACCOs in the study area, as they are earning too low a rate of return, their sustainability
and profitability potential are in question.

Portion of Women Borrowers (PWB) indicates the percentage of women borrowers
to total borrowers. The higher the percentage is, the higher the depth of outreach. SACCOs
in this study had an average value of 0.65 (65%), which implies that sampled SACCOs in the
study area provide 65% of loans to women members. The maximum and minimum value of
this variable is 1 (100%) and 0.071 (7.1%), respectively. This shows that some of the sampled
SACCOs provide up to 100% of loans to women beneficiaries.

Average Loan Size (ALS)shows the average value of 8.69 in its log value equal to 4.92
Million Ethiopian Birr, which is the average loan size of SACCOs to the number of active
borrowers during the study period. The maximum and minimum values of this variable are
10.32 and 5.85 in its natural logarithm value, which is equal to 20 Billion and 702,101.7 Birr
respectively, with the standard deviation value of 0.89 in its natural logarithm implying that
SACCOs in the sample vary in their loan sizes.

Managerial Efficiency is the ratio of operating income to expense. Based on the
descriptive result, the mean value of managerial efficiency is 0.70 (70%), which indicates
that on average the sampled SACCOs incurred 0.70 cents in operating costs like salaries,
supplies, loan losses, and other administrative costs to generate one birr of operating income
during the study period. The maximum and minimum value of managerial efficiency is 1.31
(1.31%) and 0.19 (19%) respectively, with a standard deviation of 0.28. The minimum value
shows that managerially efficient SACCOs incurred operating costs of 0.19 cents to generate
one birr of operating income. On the other hand, managerially less-efficient SACCOs
incurred operating costs of 1 birr and 31 cents to generate one birr in operating income, which
resulted in a loss of 31 cents.

Table 3. Descriptive statistics for the independent variables
Variable Obs =99 Mean Std. Dev. Min Max

NAB 4.2035 0.7384 2.9957  7.0900
GLA 1.0648 0.526 0 2.7082
GPY 0.0587 0.0228 0 0.10

PWB 0.6533 0.2544 0.0714  1.00

ALS 8.6922 0.8946 5.8465 10.316
MGE 0.7058 0.2832 0.1974  1.3086
OPE 0.9646 0.1798 0.5862  1.7119

Source: Author’s own calculations.

Operational Efficiency is the ratio of cost to income. Based on the descriptive result,
the mean value of operational efficiency of SACCOs is 0.96 (96%), indicating that on
average sampled SACCOs incurred 0.96 cents total cost/expense to generate one birr total
income/revenue during the study period. The maximum value of operating efficiency is
1.71 (171%) and the minimum value is 0.59 (59%) with a standard deviation of 0.18. The
minimum value indicates that operationally efficient SACCOs incurred a cost of 0.59
cents to generate one birr of income. On the other hand, operationally least efficient
SACCOs incurred a cost of 1 birr and 71 cents to generate one birr of income during the
study period.
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Regression Result
Effect of Outreach on Financial Sustainability (FSS)

Table 4 presents the random effect regression results to identify the effect of outreach
on financial sustainability of SACCOs in eastern Ethiopia. The variables included in the
model explained about 85% of the total variation on financial sustainability which is a
reasonably good fit. This implies that the explanatory variables (such as, number of active
borrowers, gross loan to asset, yield on gross loan portfolio, percentage of women borrowers,
average loan size, operational and managerial efficiency) jointly explained about 85% of the
total variation in the financial sustainability.

The regression result indicates that gross loan to asset, yield on gross loan portfolio,
managerial and operational efficiency has a statistically significant and positive effect on the
financial sustainability of SACCOs in Eastern Ethiopia. However, average loan size has a
statistically significant and negative effect on the financial sustainability of SACCOs as to
the model result on Table 4.

Gross loan to asset ratio is a proxy for breadth of outreach, which indicates the amount
of assets SACCOs invest on their gross loan portfolio. A higher gross loan to asset ratio
indicates that most of the institution's funds are invested on clients as a loan, which enhances
outreach to the poor. The model result reveals that gross loan to asset ratio and financial
sustainability has a positive and statistically significant relationship at 5% significance level.
The gross loan portfolio investment is the main source of income for SACCOs, which infers
that higher loan disbursement may guarantee better interest revenue and profit, which may
secure financial sustainability. The result is consistent with the findings of Abinet (2015),
Tilahun (2013) and Cull et al. (2007) who reported statistically significant and positive
relationships between loan intensity (gross loan to asset ratio) and MFIs financial self-
sufficiency. However, this result contradicts with findings of Okumu (2007),who
documented a negative causation between loans to asset ratio and MFI’s sustainability. Based
on the model result, it is easy to conclude that an increase in loan intensity leads to increased
financial sustainability.

Yield on gross loan portfolio is a proxy measure for interest rates charged by SACCOs
on loans disbursed to clients, mostly their members. The result shows that yield and financial
sustainability has a statistically significant and positive relationship (see Table 4).This
implies that when the interest rate on client loans increases then SACCOs could generate
better interest income and financial sustainability could be enhanced. This finding
corroborated with Gashaw (2014), Cull et al. (2007) and Woller and Schreiner (2002) found
statistically significant and positive relationships between financial sustainability and yield
from gross loans. They have argued for the possibility of better yield, thereby meeting both
the social mission and viability given that the clients are economically active poor. As per
the result, an increase in yield leads to improved financial sustainability without
compromising outreach.

A managerial efficiency ratio is a financial ratio designed to measure the efficiency of
management in using its assets (working capital or other resources) and managing its
liabilities effectively in the short-run. The model results indicate that managerial efficiency
has a positive and statistically significant effect on financial sustainability of SACCOs. It is
expected that when a firm has better managerial efficiency (the lower ratio), the firm is either
getting more income with a determined level of resources or incurring less expenses that in
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turn leads to improved profitability and sustainability of SACCOs (Velery, 2018). The result
substantiated with the findings of Habtamu (2012) and Mwaura (2005); the better the
management’s efficiency in utilizing the available resources the higher the financial
performance that results into sustainability of SACCOs.

Likewise, Operational Efficiency is another performance measure used as an indicator
of management’s ability to control the cost and how well SACCOs are reforming their
operations. It takes into account the cost of the input and/or the price of output in maximizing
income. The model result on Table 4 indicates that the coefficient of the operational
efficiency is positive and statistically significant at 10% significance level. The result shows
that minimizing costs would certainly improve a SACCQO’s financial sustainability. This
result is consistent with the findings of Henock (2019), Marwa (2015) and Kinde (2012).
These all imply that an increment in managerial and operational efficiency (controlling cost)
increases the financial sustainability of SACCOs.

Table 4. Random effect model result for identifying determinants of FSS

Explanatory variables Coefficient Std. Err. Z-value
NAB -0.0179 0.0203 -0.88
GLA 0.0638** 0.0321 1.99
GPY 1.6638*** 0.6145 2.71
PWB -0.0149 0.0531 -0.28
ALS -0.0356** 0.0172 -2.07
MGE 1.0113%%* 0.0481 21.06
OPE 0.1319* 0.0694 1.90
Constant 0.0790 0.1663 0.48
R? Within 0.8563 sigma u 0.00
R? Between 0.9089 sigma_e 0.12
R? Overall 0.8523 Prob > o2 0.0000

*#* and** implies significant at 1 and 5% level of significance, respectively.

Source: Author’s own computation, 2020.

Average loan size is a proxy for depth of outreach, which indicates the average loan
size per the number of borrowers. It is generally perceived that the smaller its size (smaller
loans) indicates greater depth of outreach (Cull et al., 2007). However, MFIs offering small-
size loans with shorter maturity attract high transaction costs, which leads to declining
sustainability and profitability (Lupenu and Zeller, 2002). Average loan size has negative and
statistically significant effect on financial sustainability of SACCOs as presented on Table 4.
This indicates that a SACCO’s success is associated with smaller loan sizes since it is
significantly correlated with the borrower’s poverty level (Schreiner, 2002). The result is
consistent with the result of Abinet (2015) and Nyamsogoro (2010), who argued that MFI
success should be measured based on the depth of their outreach (how many poor clients they
are able to reach). However, the result is inconsistent with the finding of Joseph (2013),
Quayes (2012) and Ganka (2010),who conclude that profitability relates to selling bigger
loans sizes, evidence for the strong tradeoff between serving the poor and being financially
sustainable.

Effect of Outreach on profitability (ROA)

Table 5 presents the random effect regression results to identify the effect of outreach
on profitability of SACCOs in Eastern Ethiopia. The variables included in the model
explained about 64% of the total variation of profitability scores, which is reasonably a good
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fit. This implies that the explanatory variables (such as: number of active borrowers, gross
loan to asset, yield on gross loan portfolio, portion of women borrowers, average loan size,
managerial and operational efficiency) jointly explained about 64% of the total variation in
the profitability.

The regression result of the analysis indicates that gross loan to asset, managerial
efficiency and average loan size has statistically significant and positive effect on the
profitability of SACCOs. However, the proportion of women borrowers and number of active
borrowers has statistically significant and negative effect on the profitability of SACCOs as
to the model result on Table 5.

The model result shows that gross loan to asset and profitability has a positive and
statistically significant relationship. The gross loan portfolio is the main source of income to
SACCOs; as a result, higher loan disbursement would result into better interest revenue and
profits. The result is consistent with the findings of Kipesha and Zhang (2013) and Cull ef al.
(2007), who found gross loans to assets a statistically significant variable as determinants of
financial performance. However, Tilahun (2013) argues that MFIs risk increases when their
loan to asset ratio increases, and profitability may decrease. Based on Table 5 an increase in
the ratio of gross loan to asset increases the profitability of SACCOs.

The model result on Table 5 indicates that managerial efficiency has positive and
statistically significant effect on the profitability of SACCOs. The result shows that, the
higher the managerial efficiency in utilizing the available resources, the higher the
profitability. This output corroborated with the findings of Habtamu (2012) and Mwaura
(2005), who found a significant and positive relationship between management efficiency
and profitability.

Based on the model result, the effect of average loan size is positive and statistically
significant at 10% significance level. This indicates that a SACCQ’s profitability is
associated with higher loan sizes since larger loans are associated with better cost efficiency,
and there is worry about default risk in SACCOs given that they are 100% secure through
their own savings and members’ guarantor. The model result is consistent with the findings
of Ganka (2010) and Schreiner (2002), who argued that SACCOs will be unable to sustain
their operations without profits and concluded that profitability strongly related to disbursing
larger loans, which was supported by Adhikary and Papachristou (2014) and Paxton (2002),
who also found a positive relationship with profitability. As per the result, an increase in
managerial efficiency and average loan size increases the profitability of SACCOs.

Table 5. Random effect model for identifying determinants of ROA

Explanatory Variables Coefficient Std. Err. Z-Value
NAB -0.049* 0.0295 -1.66
GLA 0.3222%%%* 0.0466 6.91
GPY 0.9123 0.8918 1.02
PWB -0.2257*** 0.077 -2.93
ALS 0.0444* 0.0249 1.78
MGE 0.5653%** 0.0697 8.11
OPE -0.0096 0.1007 -0.10
_cons -0.0562 0.2414 -0.23
R? Within 0.6396 sigma_u 0.00
R? Between 0.2812 sigma e 0.17
R? Overall 0.6374 Prob > * 0.0000

**% and** implies significant at 1 and 5% level of significance, respectively.
Source: Author’s own computation, 2020.
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The portion of women borrowers has a negative and statistically significant effect
on profitability of SACCOs. This finding is consistent with the findings of Kipesha and
Zhang (2013) and Oliveres-Polanco (2005), who reported a negative and significant
relationship between percentage of women borrowers and MFI profitability, but in
contradiction with the findings of Adhikary and Papachristou (2014) and Paxton (2002),
who found that depth of outreach is positively related to profitability. Likewise, the
number of active borrowers has a negative and statistically significant effect on
profitability, which is supported by the findings of Cheminingwa (2013) and Ganka (2010),
who reported a negative relationship between number of borrowers and profitability, as
inefficiency increases as a result of increased number of borrowers. Contrarily, however,
Nalusiba (2019) found that an increased number of borrowers generates more interest in
SACCOs, hence increasing profitability and boosting sustainability in the long run. As per
the result, an increase in the portion of women borrowers and number of active borrowers
decreases the profitability of SACCOs in Eastern Ethiopia.

Conclusions and Recommendations

Conclusions

Based on the findings from the descriptive analysis, SACCOs in Eastern Ethiopia were
profitable but not financially sustainable during the study period. This implies that
SACCOs are not self-reliant without external assistance like donors and subsidies. As per
the model result, it is easy to conclude that financial sustainability and profitability of
SACCOs is best explained by the explanatory variables included in the model.

The findings demonstrate that gross loan to asset, yield on gross loan portfolio,
managerial and operational efficiency has a statistically significant and positive effect on
the financial sustainability, which indicates that an increase in those variables result into
better financial sustainability. However, average loan size has significant negative effect
on the financial sustainability of SACCOs in Eastern Ethiopia.

In addition, it can be concluded that gross loan to asset, managerial efficiency and
average loan size has a significant positive effect on profitability. However, the portion of
women borrowers and number of active borrowers has a significant negative effect on the
profitability of SACCOs in Eastern Ethiopia.

Furthermore, this study also concludes that outreach and financial sustainability and
profitability of SACCOs are complimentary, since there is no evidence of trade-off
between them. Thus, SACCOs should work to achieve both outreach and financial
sustainability and profitability at the same time.

Recommendations

Based on the findings, the study forwarded the following operational and policy
recommendations:

It is recommended that SACCOs should augment their self-sufficiency while serving
the poor through increasing amounts of asset invested to loan, yield on gross loan and
improving their managerial and operational efficiency.

SACCOs have to improve their returns by charging appropriate interest rates on loans
to cover operational, financial and other administrative costs, expanding their services and
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utilizing their available resources to the maximum possible level to sustain themselves as
alternative financial service providers.

SACCOs should increase gross loan portfolio investment (volume of sales) to serve a
large number of borrowers in order to benefit from the economics of scale since the total
cost will be distributed over a large number of borrowers and volume of outputs which will
reduce costs of production. Thus, the higher the amount of loan is the more enhanced the
interest revenue which leads to financial sustainability.

SACCOs should also give education and training to members on credit utilization and
management in order to increase loan demand and help ensure that loans are invested into
productive areas.

SACCOs have to improve their operational and managerial efficiency by providing
continuous training and information for management committee members and hiring high
caliber managers in the field in order to bring good governance and better financial
management and to remain competitive, profitable and sustainable.

Finally, all the government bodies in charge of cooperating at various levels should
pay great attention through continuously supervising, inspecting, auditing and developing
the regulatory environment in order to modernize the financial system, make it more
financially prudent, and help ensure that viable financial institutions can highly contribute
to the outreach of financial services in the country.
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Appendixes

Appendix 1

Multi-collinearity test for FSS and ROA
Variable VIF 1/VIF
GLA 1.96 0.509692
ALS 1.62 0.615442
NAB 1.55 0.645049
CoOR 1.35 0.741325
MGE 1.27 0.785979
WB 1.25 0.798541
OPE 1.07 0.935532
Mean VIF 1.44

Appendix 2a

Heteroskedasticity test for FSS
Breusch-Pagan / Cook-Weisberg test for heteroskedasticity
Ho: Constant variance
Variables: fitted values of FSS
chi2(1)=3.12
Prob > chi2 = 0.0775

Appendix 2b

Heteroskedasticity test for ROA

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity
Ho: Constant variance

Variables: fitted values of ROA

chi2(1)=3.16

Prob > chi2 = 0.0756

Appendix 3a

Model specification test for FSS

Breusch and Pagan Lagrangian multiplier test for random effects
FSS[YEAR,t] = Xb + u[YEAR] + ¢[YEAR ]

Estimated results:
Var sd = sqrt(Var)

FSS2| .0896244  .2993734
e| .0141337  .1188851
u | 0 0

Test: Var(u) =0
chibar2(01) = 0.00

Prob > chibar2 = 1.0000
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Appendix 3b

Model specification test for ROA
Breusch and Pagan Lagrangian multiplier test for random effects

ROA[YEAR,] = Xb + u[YEAR] + ¢[YEAR,{]

Estimated results:

Var sd = sqrt(Var)

ROA | .0769093 .2773253
e| .0303776.1742918
u | 0 0
Test: Var(u) =0
chibar2(01) = 0.00
Prob > chibar2 = 1.0000
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