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Abstract

Capital formation is crucial to increase output volume and quality in agricultural production activity of
households. This study examines factors affecting capital formation of smallholder farmers in Kyrgyzstan ranging
from household characteristics to location of farmers. Along with other traditional potential constraints that may
have impact on capital formation, we examine the role of social network activities. These expenditures on customs
and traditions may have both negative and positive effects on the capital formation in agriculture. Our empirical
analysis is based on the cross-sectional household survey data for 2013. According to our findings, the amount of
physical assets of households in Kyrgyzstan mainly depends on the share of expenses on customs and traditions,
the total income, gender differences and the ethnicity of the head of household.

1 Introduction

Capital formation of small land holders is crucial in addressing long-term sustainable economic development
challenges, as it affects productivity of farmers and poverty of households (Herr, 1964). Economic literature
defines different types of household capital: human capital, social capital, natural capital, financial capital, physical
capital and public capital (Mwanza & Speelman, 2011). Among them accumulation of physical capital is important
for increasing productivity of small landholders, especially in the case of less industrialized low-income transition
economies such as Kyrgyzstan where most of income generating activities of rural households are linked to
agricultural sector.

Most part of the corresponding literature indicates that physical capital formation of households are affected by
savings, income level, size of owned land, access to finance, agricultural infrastructure, age of household head,
environmental shocks and macroeconomic indicators.

However, along with these determinants, accumulation of physical capital is interrelated with other types of
household capital - social and human capital. Therefore, it can be stated that physical capital should not be
considered separately from other types of capital. Moreover, social capital considered as complementary to human
and physical capital, and not an isolated factor in agricultural production. Thus, Grootaert (1999) examined
relationship between social capital, household welfare and poverty in Indonesia and showed that households with
high social capital are better able to accumulate physical assets and savings and to obtain credit. Similar findings
obtained by Winters et al. (2009) confirm positive relationship between key assets, income the income-generating
activities and welfare of rural households in developing countries. Another study by O'Brien et al. (2000) analysing
social, human and physical capital of Russian peasant households revealed that some households could translate
advantages in human and social capital into physical capital due to adaptation to market economy. Human capital
is considered as important factor and even availability of other resources for capital accumulation may not provide
with sustainability. In this regard, study by Walle (2003) on Vietnamese case concludes that even if access to
finance will be provided to poor households, it should not be expected, that they escape from poverty, since the
return on physical capital, to which borrowed funds are channelled, is strongly correlated with human capital.
Apart from the human capital, findings by Poli (2016) on Indian case indicate that social capital positively affects
the production performance and lower production risks of smallholders in India.

Financial resources from banking or microfinance loans, informal financial societies play important role in
increasing productivity of smallholder farmers too. But value of their current assets is not enough for collateral
and restricts them to get loans from formal financial institutions (Proctor & Anand, 2017:342; Fafchamps &
Schiindeln, 2013).

Another important factor for capital accumulation is the government policy towards supporting farmers. Atlaw
et al. (2011) on Ethiopian case indicates that government incentives to consolidation of smallholders is needed in
order to get scale efficiency, and access to collective use of varied and expensive agricultural machines. However,
Hairong & Yiyuan (2015) in Chinese context argue that the capitalization of agriculture should be based on the
capital belonging to rural households, rather than on capital owned by foreigners or urban sites that are encouraged
by government incentives for agricultural capitalization. Because the accumulation of capital owned by outsiders
relative to rural areas can have negative results, such as lower return on capital and the competitiveness of rural
households in agricultural production.

Along with the traditional factors examined as determinants of physical capital accumulation, some other types
of household expenditures can be tested. In Kyrgyzstan rural livelihood context household expenses on customs
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and traditions is considered as important for keeping social network ties. Participation (visiting/attendance at) and
holding (conducting) events related to the customs and traditions, is the most important means of confirming the
social network participation. Attendances at rituals and observances promote the expansion of social networks and
the accumulation of social capital (Reeves, 2012). These events require both time and labour sources, which may
decrease financial and fixed assets.

Despite the fact that is developing country with large proportion of rural population, there is a lack of quantitative
studies examining capital formation of smallholder farmers. Some studies analysed different aspects of rural
households, such as migration and off-farm activities (for instance, see: Atamanov and Van den Berg, 2012). This
paper aims to fill out this gap and attempts to study determinants of physical capital formation among smallholder
farmers in Kyrgyzstan. To our best knowledge, this is the first study on this topic in Kyrgyzstan case.

Our econometric analysis is based on cross-sectional household survey data for 2013. Physical capital is
measured by non-financial (fixed) assets of households: agriculture machines, vehicles, livestock and apartment.
The remainder of this paper is structured as following. Next section describes methodology and data. Section 3
presents estimations results, and section 4 concludes.

2 Methodology and Data

We adopt OLS regression model to analyze the impact of defined variables on physical capital stock of
households in Kyrgyzstan. Formally, the specified regression model was defined as following:

w =z +u (1)
where w* is the vector of dependent variables, and z is a vector of explanatory variables.

Our empirical analysis is based on household level cross-sectional data of “Life in Kyrgyzstan” survey for 2013.
Data is representative at national level and includes more than 2500 households. After data formatting for our
estimations, our final sample consists of 2586 households.

In our models, dependent variables are measured as different groups of household assets which are assumed as
physical capital. A total asset includes vehicles, livestock and absolute value of agricultural machine and real
estates except dwelling (another house). In particular, vehicle and livestock denote the absolute values (in Kyrgyz
Soms) of cars, minibuses, motorcycles for the first, and livestock for the latter. Prices of these assets determined
subjectively by observed household. The other three dependent variables are created using their natural logarithm
to simplify interpretation and scaling.

Following the earlier empirical studies, we use variables that characterize household head, household and their
location. In particular, age, gender and nationality of household head are used. Among the location indicators
dummy variable indicating South regions of the country is used in order to refer to the Osh City, Jalal-Abad Oblast,
Osh Oblast and Batken Oblasts. We also use household size that accounts for household member excluding
migrating individuals.

In order to take into account potential cultural difference, we use household head ethnicity dummy variables. In
estimations Kyrgyz nationality of household head is used as reference dummy. We also use the log value of total
household income, suggesting that a higher income is associated with higher stock of household physical assets.
Our models include the distance to the next main road and to the next animal market, measured in meters.

Based on previous studies we assume that social network is crucial factor affecting economic decisions of
households in Kyrgyzstan. Thus, ratio of sum of household expenses on customs and traditions (celebrations,
wedding, funerals and rituals) on household total expenditure determined as other explanatory variable in our
models and as numeric proxy for social network.

There are two other explanatory variables: agricultural and family shocks, each of which involves a number of
shocks affecting not only size of physical assets but also overall agricultural activities and generated income of
household. Family shocks capture such as death and illness of household members, accidents, theft of assets, loss
of job. Climate, environment and weather conditions; natural disasters, disputes over land issues, defined as events
that worsen agricultural performance of households.

Natural logarithm of absolute value of total land owned by observed household used as other explanatory
variable since it can help to accumulation of physical capital. Credit dummy variable indicates if households
received credit from formal financial institutions within the last 12 months. Summary statistics of variables are
given in the Table 1.
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Variable N Mean SD Mi‘l;;;lllllelm Mi;;i;: :m
Dependent Variables:
Total assets, in Kyrgyz Soms 2586 204396.6 424098.1 0 7600000
Vehicles, in Kyrgyz Soms 2584 68606.1 135042.6 0 2205000
Livestock, in Kyrgyz Soms 2584 76426.03 168868 0 4422750
In(Total assets) 2586 7.90 5.76 0 15.84
In(Vehicles) 2584 4.05 5.69 0 14.61
In(Livestock) 2584 5.70 5.71 0 153
Explanatory variables:
Gender of HH head 2584 0.72 0.45 0 1.00
Age of HH head 2584 52.46 13.72 17 95
Size of HH 2586 4.79 232 1 15
Uzbek HH 2586 0.13 0.33 0 1
HH of other ethnic group 2586 0.20 0.40 0 1
In(Total income) 2586 10.17 422 0 14.47
In(Land value) 2586 9.60 6.06 0 18.26
Credit dummy 2586 0.10 0.30 0 1
Agricultural shocks 2586 1.07 1.46 0 8
Family shocks 2586 0.36 0.71 0 5
Dummy for South regions 2586 0.49 0.50 0 1
Share of expenses on Customs and Trad. 2583 0.07 0.16 0 0.93

Table 1. Descriptive Statistics Source: LiK Survey 2013.

It is worth noting that the average size of the absolute value of livestock is slightly higher than vehicles. To some
extent, this number indicates the features of life style of households and their investment behavior. Indeed, a cattle
breeding is an important part of the daily life of rural household in Kyrgyzstan (Leeuwen et al, 1994). This is
expected if one takes into account that the residence of the observed households mainly is rural (%61.42). As for
other dependent variables, vehicles can be appraised as increased due to changes in in the consumption pattern of
the population in recent years.

For most variables, the total number of observation is equal to 2586. The mean age of household head is 52.46
years. In general, the gender of the household head is more like a male, and the household size is about 5 people.
Households experienced averagely 1 agricultural and less one family shocks. According to data set about half of
the households live and work in the southern regions. As indicated in Table 1, an average of 7% of household
expenditures refers to events related to customs and traditions.

3 Estimation Results

Above in the model specification, three types of home physical assets were determined as dependent variables
that were measured as their absolute value. Through taking natural logarithms of these variables other three
dependent variables have determined. Thereby, we estimated a total of 6 regression equations, one for each
dependent variable. The estimation results for impact of defined variables in the model on stock of physical assets
of households are given in the Table 2.
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(@) 2 (€) “ (©) ()
Total assets Vehicles Livestock | In(Total assets) | In(Vehicles) | In(Livestock)
79172.1"™ 36667.1"" | 27390.7""" 1.957" 1.976™" 1.034™
Gender of HH head - ™= 635 51" 5017.1y | (7301.2) (0.230) (0.257) 0213)
Ace of HH head 2036.8™ 366.0 1024.1"* 0.0275™" 0.0146 0.0359™"
g (630.2) (192.3) (237.3) (0.00749) (0.00836) (0.00691)
Size of HH 15553.7"" 6685.0"" 4433.6" 0.343"" 0.405™" 0.155™"
(4043.8) (1233.6) (1522.1) (0.0480) (0.0536) (0.0443)
Uzbek HH -23130.6 -1903.2 -41157.4™ -1.343™ -0.305 -1.742™
(26316.6) (8026.9) (9904.5) (0.313) (0.349) (0.288)
HH of other ethnic -5536.2 16317.9" | -36387.8"" -0.643" 1.115"™ -1.006™""
group (22617.4) (6900.7) (8514.9) (0.269) (0.300) (0.248)
Distance to next 2.603 -1.048 6.430™" 0.0000159 -0.000115 0.000143"
main road (4.701) (1.434) (1.769) (0.0000558) (0.0000623) | (0.0000515)
Distance to next 2.789™ -0.570" 2,737 0.0000446™" -0.0000081 0.0000802"*"
livestock market (0.781) (0.238) (0.294) (0.00000927) (0.0000103) | (0.00000856)
In(Total income) 10705.3"" 2668.1"" 3620.0"" 0.227"" 0.155™" 0.178™"
(2114.5) (645.0) (795.8) (0.0251) (0.0280) (0.0232)
In(Land value) 4004.8™ -317.5 3676.5"" 0.239™" 0.0100 0.334™"
(1526.5) (465.6) (574.6) (0.0181) (0.0202) (0.0167)
Credit dummy 122247.8"™ 38645.5"™ 18808.3 0.799" 1.434™" 0.314
(28366.1) (8652.4) (10676.3) (0.337) (0.376) (0.311)
Agricultural shocks 1704.3 -6139.5™ | 10805.0"" 0.190™ -0.156" 0.504™"
(5987.3) (1826.2) (2253.4) (0.0711) (0.0794) (0.0656)
Family shocks 10545.9 -8217.6 5510.5 0.204 -0.304" 0.421™"
(11633.8) (3548.4) (4378.5) (0.138) (0.154) (0.128)
Dummy for South 5009.6 5059.6 -26965.2""" 0.685™ 0.341 0.686™
regions (19282.2) (5881.5) (7257.3) (0.229) (0.256) (0.211)
Share of expenses on 161484.6™ 50114.1" | 91278.7" 1.939" 2.351™ 1.490™
Customs and Trad. (51185.7) (15612.2) (19264.1) (0.608) (0.678) (0.561)
Constant -229367" -32693" -109487" -2.014™ -1.999" -4.062""
(46693.1) (14256.6) (17591.5) (0.555) (0.619) (0.512)
No of Obs. 2563 2562 2562 2563 2562 2562
R squared 0.0791 0.0712 0.184 0.294 0.105 0.390
Adj. R squared 0.0740 0.0661 0.180 0.290 0.0999 0.387
Fvalue 15.63 13.94 41.05 75.74 21.30 116.4
AIC 73509.2 67396.2 68473.3 15375.7 15931.5 14959.0
BIC 73597.0 67484.0 68561.0 15463.4 16019.2 15046.8

Table 2. OLS Regression Model Estimation Results Source: Authors’ Estimation.

Most of estimated parameters are statistically significant. Coefficients predicted for gender of household head
and household size, natural logarithm of total income and share of expenses on customs and traditions in all
regression equations are statistically significant.

Regression model results reveal the statistical significance of the influence of the sex of the head of household
and the number of household members on the volume of assets that they conducted. According to these outcomes,
male-headed households have more assets than households headed by women. The household size also has a
positive but lower effect than that of the household gender.

In line with our expectation sign of household total income are positive in all columns. In particular, it can be
noted that its impact on the value of livestock is stronger than on vehicles. These results are realistic, as larger
households have more consumption and income, and male heads are more advantageous and capable in rural areas,
where households are mainly engaged in agricultural activities requiring manual labor.

Ratio for expenses on customs and traditions have positive signed coefficient and significant in all estimated
equations. It should be mentioned that our assets index also reflects poverty status of household, since family with
higher income have higher probability to own such assets as vehicles, apartment and livestock. On the other hand,
involvement in social network activities can be larger for households with higher income. Moreover, under the
conditions of scarcity of assets necessary for agricultural production social network itself may serve as an
instrument to provide with necessary production inputs. This can explain positive relationship between social
network involvement and physical capital accumulation.

Statistically significant coefficients of ethnicity dummies show that non-Kyrgyz households tend to own less
livestock and overall assets than Kyrgyz households. The slope parameters predicted for the credit dummy indicate
that households that have received loans from formal financial institutions are inclined to use borrowed funds to
purchase vehicles rather than for livestock.
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Because of the simplicity of the interpretation and goodness of estimation results, we can shift our focus to the
columns from 4 to 6. The last column deserves attention, since all estimated coefficients except for the credit
dummy, are statistically significant.

The results for the regional dummy variable suggest to that households that live and work in the southern Oblasts
have more livestock than in other Oblasts. We assumed that experience is essential getting efficiency in agricultural
activities. In compliance with our assumptions, the age of the household head has a positive effect on the aggregate
of physical assets, and livestock in particular.

As for distances, the value of the estimated coefficients is small. Moreover, despite our expectations sign of
coefficients are positive and significant except for columns of (2) and (5). These results can be interpreted by the
fact that cattle breeding is commonly carried out in deep rural areas. These areas are far from the main roads and
livestock markets that are normally organized near district or regional centers.

The value of land reflects both the quality and size of land held by households. As stated in the reported results
coefficients predicted for the land value mostly have positive sign. This denotes that households with valuable land
have a greater capacity for agricultural activities and more able to carry out livestock production. As this requires
more feeds, pastures, buildings that in turn require more valuable land.

4  Conclusion

Income generated by rural households is important in position of poverty alleviation policy makers. Capital is
used as main production factor in income generating activities of households. From another standpoint, the level
of accumulated capital can be appraised as an outcome of economic activity of households of previous periods. At
the macro level, it is also crucial to solving long-term sustainable economic development, as it can help in
increasing productivity and reducing poverty. Most part of the population in Kyrgyzstan lives in rural area and
involved agricultural sector. Therefore, accumulation of physical capital is important for increase income of small
landholders, especially in the case of less industrialized low-income transition economies such as Kyrgyzstan.

In this paper we examined determinants of physical capital accumulation of smallholder farmers in Kyrgyzstan.
Given the geographical and cultural characteristics, we analyze the livestock as one of the types of physical assets
owned by households in Kyrgyzstan. In the view of the tendency towards mechanization of agricultural production
and changes in the structure of consumption of the population in recent years, this study also evaluates impact of
determined factors on vehicles. We used cross-sectional household survey data for 2013. Estimation results point
out that size of physical assets mostly affected by the share of expenses on customs and traditions, differences in
gender and ethnicity of household head. According to these findings, household management by male and/or
Kyrgyz heads, wider participation in social events and activities is associated with a higher level of physical assets.
Other factors that have slightly less influenced value of physical assets are access to credit, regional disparities
among households, household size, value of land and total income.

However, our analysis has several limitations. First, there might be selection bias and endogeneity issue in
regression modeling physical asset accumulation. Households with physical assets can have both observed and
unobserved characteristics that make them distinct from others. This may result in biased estimation results. Our
methodology in this study does not address this issue. One of the approaches to further modification of our
methodology is to use instrumental variables approach. Second, our study considers only physical capital, while
future studies can examine impact of determinants included in our models on human capital, social capital. Third,
estimated effects can be conditional on potential factors such as education and health. These factors are not
considered in our analysis too. Therefore, taking into account these limitations may provide with more insights
into determinants of capital formation.
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