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DETERMINANTS OF POTATO PRODUCER PRICES IN THE PEASANT-
DRIVEN MARKET: THE UKRAINIAN CASE

Purpose. Potato is one of the most important crops to ensure food security globally; potato
growing is also a source of income and livelihood for the poorest, especially in developing countries.
In view of this, studies on factors affecting potato prices could stimulate agripolitical measures in
food security, rural wealth, potato industry and small farms’ development. This paper aims to explore
whether the factors affecting potato prices for business entities and farm households operating in the
same (but peasant-driven) market are different. Based on the available statistical data and the
research background, we focus on the relationships between wages, production (yields and harvested
areas), and potato producers’ prices in Ukraine.

Methodology / approach. Using the cross-sectional data on potato producer prices, harvested
area, and yields of enterprises and households, and average monthly wages in Ukrainian regions for
2018-2020, we used a system of simultaneous equations to model behavior of potato producers’
prices (for enterprises and households) through the two-stage least squares method.

Results. The Ukrainian potato industry is featured high rates of potato self-provision (through
subsistence farming) and the dominance of farm households at the market, allowing exploring trends
and factors of peasant-driven potato market development. The results obtained through modelling of
an interrelation of potato producer prices indicate different potato price determinants for enterprises
and households: price in enterprises adjusts to fluctuations of potato yields in both enterprises and
households (calculated average elasticities are -0.27 and -0.55, respectively, indicating the more
significant influence of the latter);, households’ price responds to changes of enterprises’ potato
prices and average monthly wage rates (with average elasticities 0.49 and 1.35, respectively).

Originality / scientific novelty. Research results empirically evidence that households’
dominance and a large portion of food self-provision constrain the potato industry development. This
enhances a better understanding of subsistence farming’s impact on markets and food industry
development and extends the theoretical framework of households’ economics and peasant-driven
market functioning.

Practical value / implications. Understanding the role of households in the slow (obstacle)
development of the potato industry reveals the need for a policy promoting storage and potato
processing capacities development that could mitigate the adverse effects of peasant-driven market
performance, decrease price vulnerability, and facilitate potato industry growth.

Key words: peasant economy, potato industry, price determinants, subsistence farming, price
of fresh potato.
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Introduction and review of literature. Being a staple food for more than
1.3 billion people worldwide, the potato is the third most important crop given food
security (after wheat and rise) [1]; it has diverse distribution patterns and, being
cultivated in areas with high levels of poverty, malnutrition, and hunger, provides food,
employment, and income for the most vulnerable groups of the population, especially
in developing countries [1-6]. Given this, studies on factors affecting potato prices
could stimulate agripolitical measures in the field of food security, rural wealth, potato
industry, and small farms’ development.

Studying potato industry development, scholars identify different factors
affecting potato producer prices: demand growth [7], consumption (per capita, for
feed), quality [8], losses during the storage [7], weather [2; 9], output, area, yields,
logistics, market infrastructure, general economic conditions [5; 8; 10], production
costs [9], world oil prices [2], labour and land inputs [4], etc. Taking into account that
these factors are rather general and influence the pricing of different agricultural
commodities, a set of product features should be highlighted, explaining the specificity
of development in fresh potato market and price fluctuations: the potato is locally
grown and consumed [1; 2], a perishable commodity with no residual stock between
seasons and is not subsidized, as a rule [11-15]. Therefore, the fresh potato’s price,
being less dependent on global price fluctuations [1; 2], hardens with the new harvest
and adjusts even to small changes in supply and demand following an “inverse demand
function” [11-14]. The abovementioned studies and the obtained results are essential
in view of food security provision and development of appropriate policy measures,
but, being focused on the organized potato market, don’t provide insights on potato
pricing strategies applied by farm households and factors affecting these decisions, so
they are not sufficient to support policymakers concerning the measures to ensure food
security, income, and livelihood for the poorest, especially in developing countries.

Unlike business entities, peasant farmers underreact to market signals [16] and,
making decisions on farm development and pricing, rely instead on certain
expectations and beliefs, then forecasts and calculations [17; 18]. This is explained by
the dual role of farms as producers and consumers of products [20-21], conditions of
their functioning, i.e., an imperfect (or even missing) markets of goods and production
factors [19; 22-24], and information asymmetry [25-27]. At the same time, it is the
inseparability of production and consumption processes in farms that determines the
specifics of their behavior and decision-making regarding production, consumption,
sales and pricing [28; 29]. Due to inseparability, individual, intra-household factors
[23; 30], much more important are the motives of farming [31], features of resource
evaluation and results through “shadow prices” [31-33], which cause a weak
connection between production decisions of farming and economic incentives [23].
Farm household economics is also closely linked to the labour market and labour
economics [21; 23]. Labour market failures are one of the factors leading to the
expansion of subsistence farming [24; 31], which in this case plays an important social
role in ensuring food security and employment [34; 35]. This, together with the fact
that labour is the most critical input in the production of basic food, causes the close
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interrelation of prices and wages [16]. The dual nature of the farm household
determines the dual relation between wages and food prices: wage increase can lead to
an increase in food prices both by stimulating demand and increasing production costs
[36-42]. The latter is a more critical reason for increasing food prices [43]. Moreover,
in the case of missing food and labour markets (typical for most peasant economies
[44]), food prices will rise with rising wages [37]. Because of its close relationship with
the labour market, the wage rate is expected to be a significant issue concerning the
farm household pricing decisions as a measure of opportunity costs of labour, and the
value of the labour involved in farm household production [33; 45]. For potato
production (due to its high labour intensity in farm households), the relationship
between labour resources, wage rates, and farm households’ decisions is critical: an
increase in wages can lead to a curtailing of new potato growing technologies
implementation [46] and even to a general decline of production volumes [41]. At the
same time, there are no studies concerning the wage influence on farm households’
prices for produced potatoes.

The purpose of the article. This paper aims to explore whether the factors
affecting potato prices for business entities and farm households operating in the same
(but peasant-driven) market are different. Based on the available statistical data and the
research background, we focus on the relationships between wages, production (yields
and harvested areas), and potato producers’ prices in Ukraine.

Data and methods. Research data involve average annual data from the State
Statistics Service of Ukraine on potato producer prices, yields, harvested areas, outputs
and sales by enterprises and peasant farms for 1995-2020 to overview the industry and
market long-term development trends, to outline the main actors and their power at the
Ukrainian potato market. Data on foodstuffs’ consumption and shares of foodstuffs
produced by private farm holdings in Ukraine in 2020 are used to illustrate the peasant-
driven nature of the Ukrainian potato market and the subsistence farming spread in this
sector. To identify the main factors affecting potato producer prices at agricultural
enterprises and farm households, the data on potato producer prices, yields, harvested
areas and average monthly wages for 24 Ukrainian regions for 2018-2020 (from the
State Statistics Service of Ukraine) by different types of producers was used. Due to
many missing values and outliers, the final sample constitutes a cross-section of
44 observations. To eliminate the impact of inflation on economic values, nominal
wage rates and prices were deflated with the GDP deflator (2018 = 100). We applied
GRETLe-git (Ver. 3) to find the parameter estimates of the simultaneous equations
system modelling the potato producers’ prices behaviour (for enterprises and
households) through the two-stage least squares (TSLS) method [47; 48].

Results and discussion. Overview of the Ukrainian potato industry and market.
Since 2011, Ukraine produces more than 20.0 million tons of potatoes annually and is
one of the leaders in world potato production. In 2019, in the rating of world potato
producers, Ukraine ranks fourth after China, India and Russia with the production of
20.27 million tons. It enters “the world top three” on harvested area of potatoes (after
China and India). At the same time, Ukraine is only 95th in the world ranking of
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countries by potato yield, with 3.3 times lower yields compared to the world leader —
Kuwait [50]. The low average yield is explained by the dominance of potato production
in farm households.

Rural and urban households are the leading potato producers in Ukraine. With
lower yields compared to enterprises, households harvest potatoes in areas that are
more than 75 times larger than agricultural enterprises’ areas. For example, harvested
areas of potatoes in households was 1308 thousand hectares, while in enterprises —only

17.2 thousand hectares in 2020 [51] (Figure 1).
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Figure 1. Harvested area of potatoes and yields by types of producers in Ukraine

Source: authors’ elaboration on data of State Statistics Service of Ukraine.

Within the first fifteen years of Ukraine’s independence, industrial production of
potatoes (by harvested areas) gradually decreased: from 112.3 thousand hectares in
1995 to 16.4 thousand hectares in 2006. A revival of the industrial output in 2007—
2012, typified by an almost doubled increase in harvested areas of potatoes in
agricultural enterprises (from 21.6 thousand hectares in 2007 to 39.4 thousand hectares
in 2012), was accompanied by the state support for vegetables and potatoes’ storage
infrastructure development resulting in the more than double increase of capacity of
potato storage facilities (up to 650 thousand tons during 2009-2012). However, an
abolishment of state support for the potato industry in 2012 caused a decrease in
industrial potato production up to 17.2 thousand hectares in 2020. By applying modern
technologies, industrial producers significantly increase potato yields: from 5.5 t/ha in
1995 to almost 23 t/ha in 2020, exceeding similar indicators in households by 46 %.
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Being relatively stable from 2000-2019, households’ average potato yield amounts to
only 14 t/ha with a standard deviation of 2 t/ha (Figure 1).

To give a complete picture of households’ engagement in potato production, it is
expedient to point out that about 8315.3 thousand households in Ukraine have land
plots as of the beginning of 2020 (56.2 % of all households). It is every third household
in urban areas (36.0 %) and almost all in rural settlements (98.5 %), with 0.3 ha of land
used per urban household and 2.8 ha per rural on average. Rural households’ average
share of potato sown area amounts to 11.8 % of the total area under crops per household
[52].

The per capita consumption of potatoes (for all purposes) fluctuates on average at
136.3 kg per year [53]. Potato is an important element of the diet of an average
Ukrainian: the annual consumption of fresh potatoes as foodstuff amounts to 72 kg.
The urban household spend for potato 3.1 % of total food expenditures in average,
while rural household — 5.5 % (the sum of total expenditures amounts to 4675.48 UAH
and 4694.28 UAH respectively) [52]. Members of rural households consume 1.6 times
more potatoes compared with urban ones (Figure 2). According to 2020 statistics,
99.8 % of potatoes consumed in rural households are self-produced; members of urban
households satisfy their needs in potatoes as foodstuff by their own production for
19.1 %. Potato is the only food product in the Ukrainian economy characterized by
such a level of self-provision (58.5 % on average), as it is shown in Figure 2.

According to the state statistics [54], the following households demonstrate the
highest level of potato self-supply, compared to the average (58.5 %):

1) consisting of more than five persons (84.3 % of the consumed potato is
produced in private farm holding);

2) having the income of self-employment as the main source of household’s
functioning (75.7 %) (for those where the wage is the primary source of income, the
level of self-provision is the lowest — 53.4 %);

3) having women at the age of 36-58 (64.9 %) and/or men at the age of 60 and
older (67.3 %) in their composition. In urban settlements, the same groups of
households demonstrate the highest level of self-provision (22.5 % and 25.9 %,
respectively). In rural areas, households composed of women aged 18-58 years and/or
men aged 18-60 years and older produce 100.0 % of the potatoes consumed, while the
average self-provision of potatoes is 99.8 %.

Among households without children, the highest potato self-provision is typical
for households consisting of only one person of beyond working age (64.6 %) and
households composed of two or more persons, where there are both persons of working
age and beyond (63.1 %). Households having employed persons in their composition
satisfy needs in potatoes for food on their own for 56.6 % on average; households
composed of two employees have the lowest level of self-provision (49.7 %), while
those consisting of three and more employees have the highest self-provision (79.3 %).
Households without employees in their composition also show a high level of self-
supply of potato (64.9 %) [54].

The abovementioned testifies the peasant-driven and subsistence nature of potato
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farming in Ukraine. Growing potato (and consumption of self-produced food) is not
only the case for households consisting of elder people — availability of labour,
employment and income opportunities determine the engagement of household’s
members in subsistence potato farming.
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Figure 2. Characteristics of foodstuffs consumption and self-provision by

households in town and rural areas in Ukraine in 2020, per household in average
Source: authors’ elaboration on the data of [54].

Putting up to sale at the organized market only a small share of output (about
2.5 %), households, nonetheless, dominate in the potato market with on average
doubled sales volume compared to enterprises (Figure 3), thus increasing uncertainty,
risk, and price volatility.

Potato producer prices’ dynamics are more volatile as compared to the general
change of agricultural products’ prices in Ukraine at both enterprises and households
(Figure 4), with noticeable acute fluctuations in households’ potato prices.

The above illustrates the peasant-driven nature of the Ukrainian potato market and
lays the foundation for further study of price determinants for agricultural enterprises
and farm households producing potatoes.
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Figure 3. Development trends of the Ukrainian potato industry and market by

types of producers: production volumes and sales*
Note. *Data on potato sales available only since 2010.
Source: authors’ elaboration on data of State Statistics Service of Ukraine.
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Source: authors’ elaboration on data of State Statistics Service of Ukraine.
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Modelling of potato price determinants by type of producers in Ukraine. Table 1
summarizes the cross-sectional data used in the study. Initially, taking deflated potato
producer price of households and enterprises (RPH and RPE, UAH/t) adjusted with the
GDP deflator as dependent variables, we used independent variables of area harvested
by households and enterprises (AH and AE, ha), the yield of households and enterprises
(YH and YE, t/ha) to present the production volumes — according to the approach [2;

11; 13]. RAMW variable is the deflated (with the GDP deflator) average monthly wage
(UAH).

Table 1
Description of the Ukrainian potato industry and market data
Range of -
Y Coefficient
Variable | Mean | Median gtandqrd Min. | Max. Rar)ge_ of | variation _to of variation
eviation variation | mean ratio (0/)
(%) ’
RPE 4669 | 4487 | 1299 | 2681 | 7203 | 4612 98.8 28.0
(UAHH) ' '
RPH
(UAH/ 6101 | 5680 2294 2895 | 11417 | 8522 139.7 38.0
AE (ha) 1007 550 1161 13.19 | 5000 | 4987 495.2 115.0
AH (ha) 59332 | 57350 24968 18500 [109400| 90900 153.2 42.0
YE (t/ha) | 20.44 | 19.57 7.47 571 | 37.80 | 32.09 157.0 36.5
YH (t/ha) | 15.21 | 16.50 3.50 820 | 20.79 | 12.59 82.8 23.0
RAMW
(UAH) 8266 | 8036 900 6969 | 10828 | 3860 46.7 11.0

Source: authors’ development.

Testing variables for normality, we reject the normal distribution for AE and
RAMW at 95 % significance and use the logs instead. In the next step, we used a
correlation matrix to check for the variables’ relationships, also including logarithmic
economic variables — logs of real potato price of households (I_RPH) and real potato

price of enterprises (I_RPE) — which is consistent with an economic theory for
modelling price behaviour (Table 2).

Table 2
Correlation matrix for all analyzed variables*
Variable | AE | AH | YE | YH [IRAMW | RPH | RPE || RPE || RPH
|_AE 1
AH 0.442 1
YE 0.658 | 0.324 | 1
YH 0.322 | 0.716 | 0297 | 1
| RAMW | -0.015 | 0.003 |-0.146 | -0.264 1
RPH -0.018 | -0.014 |[-0.108 | -0.320 |  0.394 1
RPE -0.395 | -0.453 |-0.497 | -0.561 | 0.118 | 0.361 1
| RPE -0.359 | -0.418 |-0.479 | -0.547 | 0.154 | 0.374 | 0.990 1
|_RPH -0.021 | -0.029 |-0.134|-0.351 | 0.421 | 0.986 | 0.383 | 0.399 1

Note. * 5 % critical value (bilateral) = 0.2973 for N = 44,
Source: authors’ development.
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The correlation matrix (Table 2) shows the significant (at 95 %) correlation
between dependent variable RPE and explanatory variables YH, YE, AH,|_AE,|_RPH
(in decreasing order of the strength of relationship) and between measured variable
|_RPH and regressors |_ RAMW, |_RPE, YH. This allows us to assume the following
structure of a system of simultaneous equations for modelling the variables RPE and
|_RPH (formulas 1-2).

{RPEi = by1 + biolug; + bi3sAH; + b1y YE; + bisYH; + byglgpy; + € (1)
I_RPH; = by; + by,l_RAMW; + b,3l_RPE; + b,,YH; + e, (2)

where i1 — is the observation’s number in the cross-section;

e — is the error term.

An analysis of variables (formulas 1-2) attests to the over-identified system, and
this allows for finding parameter estimates through the two-stage least squares (TSLS)
procedure. Applying the built-in GRETL tool to solve the simultaneous equations
model with the TSLS [47; 48], we accept the hypothesis on zero-values of estimates
for |_AE, AH, and |_RPH parameters in the first equation (1) and for YH in the second
(2) equation of the system (formulas 1-2). The resulting parameter estimates are in the
table below (Table 3). The GRETL procedure of simultaneous equations’ estimation
through the TSLS presupposes the automatic running of the Breusch-Pagan test, which
can be used for all linear cases where residuals are normally distributed [47-49]. The
Breusch-Pagan test and Doornik-Hansen test for normality of residuals didn’t show
misspecifications.

Table 3
Parameter estimates for the determinants of potato producer prices
(TSLS, Dependent variables: | RPH, RPE, N = 44)

RPE \ | RPH
Independent variable Coefficient
[t-ratio]
Intercent 8517.56*** -7.59
P [11.87] [-1.66]
-62.97***
YE [-2.94] n/a
—168.44***
YH [3.60] n/s
0.49*
| RPE n/a [1.69]
1.35%**
| RAMW n/a [0.49]
Adjusted R-squared 0.41 0.26

Note. */**/*** denote 10 % /5 %/ 1 % significance level; n/a—not applied; n/s — not significant.
Source: authors’ development.

Finally, specified models for 40.7 % (for RPE) and 25.6 % (for |_RPH) describe
the behaviour of the dependent variables.

The resulting parameter estimates for a system of simultaneous equations,
modelling the potato producer prices at enterprises and farm households’ determinants,
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indicate the different factors affecting potato price fluctuations. Notably, the potato
producer price set by enterprises depends on the change of yields of both enterprises
and farm households, and the latter is more influential. An increase in potato yields in
farm households by one t/ha will cause a decrease in potato price in enterprises by
168.44 UAH/t, while an increase in own vyields will decrease the price by only
62.97 UAH/t. Average elasticities show that a 1 % increase in potato yields in farm
households will cause a 0.55 % decrease in enterprises’ price for potatoes compared to
their average value, while for the same rise in potato yields in enterprises, potato price
in enterprises will decrease only by 0.27 %.

Contrasting to business entities, farm households’ potato price responds to
fluctuations of the average monthly wage rate and potato prices in enterprises,
neglecting the yields (as well as area harvested) changes. The estimated model (log-
log) allows commenting the average elasticities directly: 1 % increase in enterprises’
potato price causes an increase in farm households’ potato price by 0.49 %, and the
same increase in average monthly wage rate increases the price by 1.35 % compared
to the average value.

The results go in line with previous research results on potato producer prices
following the inverse demand function at an organized market [11-14] and concerning
the dependence of farm households’ prices for goods produced from market prices and
wage rates [30; 32; 33].

The research results also indicate the insensitivity of farm households to
fluctuations in potato production volumes and even changes in yields [30] when setting
prices. We can consider the dependence of farm households’ potato prices on
enterprises’ prices as evidence of information asymmetry. So, by relying on
enterprises’ prices (which depend on yield fluctuations), farm households respond to
overall changes in production.

Wage fluctuations are insignificant for enterprises’ potato pricing (although the
wage is a part of production cost) and affect only farm households’ potato price
changes. This, on the one hand, can be interpreted as evidence of the high level of the
labour intensity of potato cultivation in farm households and on the other — as evidence
of households’ accounting for opportunity labour costs [16; 45], given the
characteristics of Ukrainian households with the highest levels of potato self-provision.
More concrete, the substance of this relation is in an increase in the value of time spent
on potato growing at farms and the shadow value of this food (due to the rise in the
monetary value of the average monthly wage rate) reflected in an increase in the potato
price embodying these values.

Additionally, the results empirically prove that subsistence farming restrains the
agricultural markets and industry development [23]. In particular, the higher elasticity
of enterprises’ potato price of households’ yields compared to own yields indicates the
high uncertainty and risk for industrial potato production caused by a high level of
potato self-provision and the prevailing role of households in the market.

The use of appropriate panel data analysis approaches and procedures could
improve this research allowing us to consider the individual effects caused by
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characteristics of regional peasant-driven potato markets in Ukraine. However, the
applied cross-sectional approach to data analysis, caused by many missing values in
both spatial and temporal dimensions, significantly narrows the panel, allows for the
study of the nationwide average effects and is well suited to the research goal. Including
data on production costs (for enterprises) and per capita potato consumption (as
determinants of prices that are significant for farming households, which is logical
given the dual nature of households) could provide more insights into potato price
determinants. Still, the lack of this data for 2020, against the background of incomplete
data for 2018-2019, could lead to an even more significant narrowing of the sample
and its unreliability. Studying the above-mentioned issues could constitute the content
for further research in this field.

Conclusions. The results of the study provide evidence of various factors
influencing potato price fluctuations for industrial and subsistence food producers. For
the business entities, potato price responds to the overall change in yield fluctuations
following an inverse demand function. In contrast, farm households’ potato prices
fluctuate according to market price shifts and wage rates. In this research, we
emphasize the high rates of potato self-provision and the dominance of farm
households in the Ukrainian potato market. The most important thing is that the results
empirically testify that a market characterized by households’ dominance and by a
large portion of food self-provision, increasing uncertainty and risks, constrains the
development of business entities (which are more efficient). Research findings deepen
the theoretical framework of households’ economics and peasant-driven market
functioning. At the same time, the research results are of an applied nature:
understanding a households’ impact on the potato market and industry development
allows elaborating measures to mitigate adverse effects. The weakening of agricultural
enterprises threatens further fresh potato industry and market development (leading to
a decrease in the demand and implementation of R&D in this field). It even exacerbates
the food security problems, especially for urban habitats. To avoid this, state support
for potato storage and processing capacity development is needed — this could revitalise
the potato industry. Investigation of the production function, cost-price relationship,
and investment efficiency could constitute the future research roadmap in this field
aimed to promote the potato industry’s efficient development.
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