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Abstract

This paper explores the key causal factors behind agricultural supply response and farmers'
market participation decisions in Cambodia. A stylized farm household model with market
imperfections is considered and a two-step decision making process is outlined. Farmers
decide, first, whether or not to participate in the market and then they decide how much to
sell. The model is estimated using a Heckman type regression model. We compute the
unconditional marginal effects for the full sample as well as for the samples for the small and
large holders separately. Non-price factors such as risk, technology and rural infrastructure
are important determinants of commercialization of agriculture in Cambodia. The marginal
effects for the small and large holders differ substantially both in quantitative and qualitative
terms. This suggests differential treatment in terms of intervention and incentives for small
and large holders would be more effective to promote market access.
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1. Introduction

A vast majority of rural smallholders in developing countries depend on traditional and
subsistence farming, the characteristic features of which are, among others, low productivity
and low marketed surplus. These smallholder subsistence farmers are most likely to be
among the poorest and the most vulnerable of all groups. They remain mostly outside the
mainstream exchange economy and unable to take advantage of the opportunities offered by
an exchange economy. On the other hand, subsistence farming is often considered to be the
only means of survival against adversaries caused by market failures of various kinds, uneven
access to resources and the specific socio-economic and agro-climatic context under which
they operate. Hence, it is important to identify and address underlying factors leading to
subsistence farming and perpetuation of poverty and vulnerability of rural poor, because the
integration of smallholder subsistence farmers into the market mechanism through increased
participation and commercialization of agriculture would facilitate higher living standards
and reduce vulnerability.

The structure of and access to markets is critical in shaping the behavioural responses of
agricultural households in designing their livelihood strategy (Taylor and Adelman,
2003;Brooks, Dyer and Taylor, 2008). As long as markets are perfect for all goods (including
labour), households remain indifferent between consuming own-produced and market-
purchased goods. By consuming all or part of its own output, which could be sold at a given
market price, the household implicitly purchases goods from itself. By demanding leisure or
allocating its time to household production activities, it implicitly buys time, valued at market
wage from itself. Under these circumstances, the household effectively behaves as a profit

maximizing unit.

However, rural households in developing countries are often systematically exposed to
market imperfections and constraints, referred to as “failures” (Thorbecke, 1993). In some
cases, markets do not even exist, for example, in remote areas. In other cases where the
market exists, high transaction costs must be incurred in accessing markets. In yet others,
there are constraints on the quantities that can be exchanged (de Janvry and Sadoulet, 2006).
Moreover, as rural households are often unable to sell surplus labour at the going wage rate
on a year-round basis, they often have to pay more for foodstuffs than they can earn from
selling the same commodities, and risk is an inescapable fact of life for them all. Market

failures can therefore be pervasive and, coupled with uneven distribution and access to



operational land and other productive assets, and risks, poor rural households may be forced
to devise countervailing strategies against these adversaries which are at best suboptimal.
These countervailing strategies are likely only to compensate for a small fraction of the
market failures under which households operate, in part because the effectiveness of these
strategies is itself limited by poverty, and they are generally implemented at very high costs
in foregone expected incomes. In this fashion, poverty changes the set of options available to

households, making poverty hard to escape (Duflo, 2003).

There have been important theoretical advances on household behaviour under market
failures since the beginning of the 1980s. These modelling frameworks have largely been
successful in explaining and identifying strategic variables and some of the binding
constraints such as transaction costs, risk and other factors affecting the marketing behaviour
of subsistence/semi-subsistence farmers in developing countries. More importantly, the
insights derived from these efforts could be used for effective policy design to reduce poverty
and vulnerability. However, as noted by de Janvry and Sadoulet (2006 p177), more often than
not many theoretical derivatives and predictions emanating from these models are “blindly
accepted as truths when they remain to be empirically verified, their order of magnitude in
explaining observed behaviour remained to be ascertained, and their usefulness in the design

of policies to be shown”.

In light of the above observations, this paper intends to contribute to the empirical literature
by investigating the supply response of farm households under market failures due to
transactions costs and heterogeneous endowments. We take Cambodia as a case, an
overwhelmingly rural society characterized mainly by subsistence farming. In doing so, we
have taken account of the interrelationships among market participation, production and sales
decisions. We further investigate whether there are any systematic differences in behavioural
responses between small and large holders in terms of market participation and sales
decisions. This has strategic importance as this might call for differential policy interventions
for these two sub-sets of farming community and it is also important to focus attention on

policies to increase market participation of the smallholders (Sadoulet and de Janvry, 1995).



1.1. Background and Context!

Cambodia, a small Southeast Asian country, is an overwhelmingly agrarian society, where
agriculture outsizes rest of the economy. The country has just come out of a three-decade
long civil war and political conflict during which most of its social and physical infrastructure
was either destroyed or badly damaged. However, it has successfully managed its transition
to a market economy from a Soviet—style command-and—control economy during the 1990s.
Since then in a relatively stable macroeconomic environment, Cambodia registered a decade
of very high and sustained economic growth. In fact, it is one of only 46 countries to achieve
7 per cent average annual growth for 14 years in a row. As a result, the poverty head count
fell from 47per cent of the population in 1994 to 35 per cent in 2004, and then to 30 per cent
in 2007. The poverty magnitude has also fallen, from about 4.3 million people in 2004, to
about 3.9 million in 2007. However, poverty methodology is conservative and the poverty
lines are very low?. The stellar growth that led to poverty reduction of just 1per cent a year

with increasing inequality means that growth has not been particularly inclusive (ADB, 2011).

Agriculture remains a crucial part of Cambodia’s economy and accounts for 29 per cent of
the GDP in 2007. It employs around 59 per cent of the labour force. Agriculture has been
growing at 4.4 per cent over the past decade, against 4.0 per cent in Vietnam and 3.9 per cent
in Lao PDR. Growth in this sector is driven by mainly rice and, to a lesser extent, livestock
and fisheries. Eighty per cent of farmers grow rice, 60 per cent of them for subsistence. Rice
covered 2.6 million hectare in 2007 (two thirds of arable land and 90 per cent of cultivated
land) and production grew from 3.4 to 6.7 million tons between 1997 and 2007. Yields
remain low, however, (at 2.6 tons/ha, against 3.5-4.0 tons/ha on average in the region).
Cassava is a promising crop, but only 3 per cent of cultivated land is used for it. Considering
the dominance of rice in the overall economy of Cambodia, a substantial productivity
increase of rice culture is imperative. In view of the performance of its immediate
neighbours, a doubling of production per hectare of cultivable land is conceivable. With rice
culture being mainly the domain of family-farms, improved sector-performance as a whole

depends on them.

! These stylized facts are drawn from (ADB, 2011)

2 The average national poverty line for Cambodia in 2007 was KR 2,473 per capita per day, or $0.62 at the exchange rate of
KR4,000=$1. The regional poverty thresholds were KR3,092 per person per day for Phnom Penh ($0.77); KR2,704 for
other urban areas ($0.68); and KR2,367 in rural areas ($0.59)).
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At the heart of the problem thus, lies the need for a transformation from a primarily
subsistence- oriented agriculture, characterized by low use of inputs and low returns to land,
to a more commercially-oriented, more intensive agriculture. Given that the agricultural
sector is dependent mainly on family-based rice production, converting ‘smallholder’
households into an ‘emerging’ class of commercial farmers is of strategic importance. The
scope for such a transformation remains large; yet the capacity to modernize and benefit from
the opportunities of an evolving market economy seem limited. There are major obstacles,
ranging from the poor physical infrastructure resulting in high transport costs and poor
market integration, to low levels of education, training in new techniques and imperfect or
virtually non-existent rural credit and insurance market (Acker, 1999). In addition, the
specific topography of Cambodia may put a number of natural obstacles in the way of a
sustained intensification. Overcoming these bottlenecks will be the main key for achieving
sustained rapid economic growth based on expansion of increasingly productive employment
opportunities. In other words, the sustained productivity growth and intensification of
agriculture may lay ultimately with the limits of the rural development outreach itself. Given
the above context, an in depth analysis of market participation behaviour and its determinants
may help understand better appropriate policy choices for enhanced productivity and market

integration of small holders.

2. Review of Literature

The literature on agricultural supply response is vast and varied. Rather than going for an
exhaustive review of this enormous literature, this study sets out to review a subset of the
literature which is concerned with market participation and commercialisation of agriculture
in subsistence/ semi-subsistence agrarian economies. Even this subset of literature varies
considerably in several dimensions as it evolves over time — differences span from
motivational contexts to methodology and econometric methods employed; and thus they are
not directly comparable. The review is structured in the following chronologically distinct
phases: i) pre-farm household model era during the 1960s and 70s; ii) farm household model

era of late 1970s and 1980s; and iii) recent studies focusing on market failures.

Initial attempts to construct models of peasant production taking into account the fact that
peasant households have a dual character as both production and consumption units traces
back to 1960s in the Indian subcontinent, particularly in India. The primary focus of these

early modelling efforts was to explain the apparent lack of correlation between marketed



surplus and production of food grains. This generated a fair amount of scepticism and debate
over the usefulness of price policy for increasing the marketed surplus of food grains
(Krishnan, 1965; Nowshirvani, 1967; Askari and Cummings, 1974 and 1976). Some of these
studies also attempted to show that, in the case of the marketed surplus from peasant farms,

inverse/perverse responses were not only theoretically credible but in practice quite probable.

Askari and Cummings’ (1976) contention that, given land reform, availability of fertilizers,
pesticides, and irrigation, farmers will in fact respond to economic incentives by producing
and marketing larger quantities has been questioned by many observers. The objection has
been that while farmers may be responsive to price changes, their planting and marketing
decisions are primarily governed by traditional behaviour and practices, thereby making price
responses only of secondary importance in explaining output variation. Similarly, Mathur and
Ezekiel (1961), and Enke (1963) are of the opinion that the marketed surplus of subsistence
farmers may have fixed or relatively fixed monetary obligations and hence, only dispose of as
much of their production as is necessary to obtain the desired money income. The subsistence
farmers are most likely to be in debt because of social obligations or an unforeseen drought,
and thus in order to meet commitments in such circumstances; they need to sell a portion of
their produce. The result is that an increase in the price of product will be followed by a
decrease in the quantity disposed of, since a smaller quantity marketed can meet their cash
requirements. Olson (1960) and Krishnan (1965) have also suggested an inverse relationship
between the marketed volume of subsistence crop and price. They argue that an increase in
price for a subsistence crop may increase the producer’s real income sufficiently so that the
income effect on his demand for consumption of the crop outweighs the price effects on
production and consumption, and hence the marketed surplus may vary inversely with market

price.

It is also generally argued that the size of family in a household has a significant effect on the
marketed surplus as evidenced by the findings of Sharma and Gupta (1970). Larger family
size disposes of lower marketed surplus than smaller one, since the larger the family size, the
higher will be the quantity consumed, and less will be available for disposal. In other words,
an increase in the marketed surplus is likely to be siphoned- off by an increase in the family
size. Many earlier studies have also indicated that there is a strong link between marketable
surplus and output. They further suggest that the marketable surplus for the rice increases

more than proportionally to the increase in output and that the elasticity of marketable surplus



with respect to output is very high relative to the partial and total price elasticities. Such
findings were reported by Bardhan (1970), and Haessel (1975) in their respective studies.
Haessel (1975) argues that the elasticity of marketed surplus with respect to output is
substantially greater than unity. From the policy standpoint this means that, as output
increases, farmers will retain a smaller proportion for consumption purposes and make a

larger proportion available for off-farm consumption.

The development of farm household models in the late 1970s and early 1980s marked a
significant advancement in the theoretical as well as conceptual understanding of the issues
that hitherto remained unexplained or at best controversial. Building on the standard
production economics and the early 20™ century analysis by Chayanov (1926) of peasant
agriculture in Russia, these farm household models developed by Barnum and Squire (1979)
have been used to understand and analyse multitude of policy issues relating to rural
economies of developing countries. Particularly, these models have largely been able to
explain sometimes paradoxical — and even perverse — microeconomic responses of peasants
to changes in relative prices (Strauss, 1986; Lopez, 1984; de Janvry, Fafchamps, and
Sadoulet 1991). Several other theoretical and empirical studies have used similar modelling
approaches to analyse farm household responses under imperfect labour (Lopez 1984;
Benjamin 1992; Jacoby 1993; Sadoulet, de Janvry, and Benjamin 1998), or food markets (de
Janvry, Fafchamps, and Sadoulet 1991; Goetz 1992; Skoufias 1994; Abdulai and Delgado
1999). The distinctive features of these models emanates from non-separability® rather than
standard neo-classical seperabiltiy assumption. The conceptual derivatives and the
predictions of these farm household models are, however, extremely sensitive to the set of
assumptions on which they are based (Brooks, Dyer and Taylor, 2008). As household’s
decision- making is assumed to be “recursive” in the sense that consumption and labour
supply decisions depend on its production decisions but not the other way round: production
decisions are independent of the other decisions (Singh, Squire and Strauss, 1986a). This
means that as far as production is concerned, the household acts as a profit-maximizing unit
as it would have done in a standard neoclassical set up. The on-farm production effect of an

increase, for example, in the price of staple unambiguously results in increases in labour input

® A household model is said to be non-separable when the household’s production decisions are affected by its consumer
characteristics (consumer preferences, demographic characteristics, etc.); whereas, in a separable model, households behave
as a pure profit maximizing units. The profits, in turn, affect consumption, but without feedback on production decisions.
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(waged/ or family, or both) and total production* (Barnum and Squire, 1979, Chapter 3;
Singh, Squire and Strauss, 1986b, p.154). However, as a consumer, household now faces
higher staple price but at the same time experiences higher income due to higher profits from
farm production leading to a positive income effect competing with a negative substitution
effect. The net effect becomes ambiguous depending on the slope of the household’s utility
function as well as the magnitude of the profit effect. Hence, as a result of the “recursive”
relationship between the household’s consumption and production decisions, the supply
response of marketed surplus, especially at the market level, may turn out to be negative
(Barnum & Squire, 1979; Singh, Squire and Strauss, 1986b). However, non-separability
makes theoretical and, in particular, empirical analyses more difficult. Therefore, most
empirical analyses assume separable farm household models or use reduced forms of a non-

separable farm household model.

In contrast to early farm household model-based works, recent studies emphasize transaction
costs and institutional factors in determining households’ decisions on market participation
(Goetz, 1992; Key, Sadoulet and de Janvry, 2000; Vakis, Sadoulet, and de Janvry, 2003;
Vance and Goeghegan, 2004; Carter and Yao, 2002; Carter and Olinto, 2003). Goetz (1992),
in his pioneering work, estimated a switching regression model of market participation and
amount traded to grain market in Senegal — separating the decision of whether or not to
participate in markets from the decision of how much to trade. He found that fixed
transactions costs significantly hindered, while better information stimulated, smallholder’s
market participation. He also decomposed the impact of a rise in the price of grains between
entries of new sellers and increase in the sale of producers already in the market. Elaborating
the works by Goetz (1992), Key, Sadoulet, and de Janvry (2000) develop a model of supply
response when transaction costs cause some producers to buy, others to sell, and others not to
participate in markets. They consider fixed transaction costs (FTC) and proportional
transaction costs (PTC). Fixed transaction costs are invariant to the quantity of the good
traded, whereas proportional transaction costs increase proportionally in quantity. Thus, PTC
corresponds to constant marginal transaction costs. They estimated the model using data

consisting of Mexican corn producers and the results indicate that both types of transactions

4 It is important to distinguish between the supply responses of agricultural output and the marketed surplus. The above

analysis, which rules out perverse supply response, only applies to the former.



costs — fixed and variable — play a significant role in explaining household behaviour, with

proportional transaction costs being more important in selling decisions.

Heltberg and Tarp (2002) use Goetz’s approach to estimate reduced form equations for
market participation and value of food crops (as a group), cash crops (as a group), and total
value of crops sales, using data from a 1996-97 Living Standard Measurement Survey
(LSMS). Factors significantly affecting market participation included farm size per
household worker, animal traction, mean maize yield, age of household head, climate risk.
Explaining variation in the value of sales for food crops or cash crops was much less
conclusive, and the authors recognize that aggregation of sales into food or cash crop groups
may mask underlying causal mechanisms related to individual crop decisions. Henning and
Henningsen (2007) estimated a non-separable behavioural household model by incorporating
non-proportional variable transactions costs as well as labour heterogeneity along with fixed
and variable proportional transaction costs. The authors used household data from Mid-West
Poland. They confirmed that both transactions costs, including the non-proportional ones as
well as labour heterogeneity, significantly influence household behaviour, although in most

cases price elasticities remain the same.

Only a handful of such studies are available despite theoretical advances and most of them
are carried out in the sub-Saharan African context. To the best of our knowledge, there is
hardly any such study undertaken in the Asian context. Cambodia with its remarkably
undiversified and largely subsistence agriculture, lends itself to a very interesting case in this
regard. An empirical investigation of agricultural supply response taking into account market
participation behaviour of households under transaction costs would be a notable contribution

to the literature.

3. Theoretical Considerations
3.1. Transaction costs

Transaction costs are the embodiment of barriers to market participation by resource-poor
smallholders and have been used as a definitional characteristic of smallholders. It is also
considered to be one of the factors liable for market failures in developing countries (de
Janvry, Fafchamps, and Sadoulet, 1991; Sadoulet and de Janvry, 1995). Farmers generally
face transaction costs relating to market and information search, screening, enforcement,

bargaining, transfer, or monitoring. These costs tend to be higher for farmers living in remote
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areas with poor infrastructures of communication and transportation. The farmers lack
information about the prices of products at the local level, and at final consumer’s level,
about quality requirements, about places and best periods for selling their products, about
potential buyers, about production in other areas; but also about their rights and the
legislative frameworks. Information about market demand is difficult and costly to obtain for
smallholders. Information may be obtained through contacts with other members of the
community but the accuracy of information is not guaranteed since those actors might have
‘opportunistic behaviour’. Thus, the distance to the market together with poor infrastructure
and poor access to assets and information may be manifested in high exchange costs, which

could be an impediment to enable many transactions to take place.

Transaction costs can explain why some farmers participate in markets while others are
simply self-sufficient. Differences in transactions costs as well as differential access to assets
and services to mitigate these transactions costs are possible factors underlying
heterogeneous market participation among smallholders. Transactions costs are broadly
categorized into fixed and variable (or proportional) transaction costs (Key, Sadoulet and de
Janvry, 2000). Fixed transactions costs (FTCs) may include the costs of: (a) search for a
buyer with the best price, or search for a market; (b) negotiation and bargaining — these costs
may be important when there is imperfect information regarding prices; (c) screening,
enforcement, bribing, and supervision — farmers who sell their product on credit may have to
screen buyers to make sure they are reliable. Farmers may have to screen potential input
sellers when there is asymmetric information as to the quality and the price of the inputs.
FTCs are invariant to the volume of inputs and outputs traded and are often lumpy since, for
example, a farmer may incur the same search cost to sell either one ton or ten tons of a
product. Once the information about the market has been obtained and contacts made with

the buyer, a household can sell any amount without having to incur extra costs.

Variable transactions costs (VTCs), on the other hand, include costs of transferring the
product or inputs being traded, such as transportation costs and time spent to deliver the
products to (or inputs from the) market. VTCs thus include the per-unit costs of accessing
the markets, which raise the price effectively paid for inputs and lowers the price effectively
received for output, thereby creating a price band within which some households find it
unprofitable to sell output or buy inputs. In general, while information variables are expected

to determine FTCs, measures of distance and transport are expected to determine VTCs.



3.2. Modelling Market Participation and Amount Traded

Agricultural output marketing decisions can be modelled as a two-step decision making
process: first, households decide whether or not to participate in the market, and then, they
decide on how much to sell. As opposed to much of the earlier empirical works on
agricultural supply response and market participation, recent developments in farm household
modelling under transactions costs (e.g., Key et al., 2000) allow interpretation of results by
distinguishing between fixed transactions costs, which influence only whether to participate
in the market or not, and variable transactions costs, which can influence both the decisions —
market participation as well as the amount traded. In addition, this distinction is also
important from technical as well as policy points of view. Technically, it helps to improve the
estimation procedure while yielding valuable insights into the effectiveness of particular

policy interventions for reducing transactions costs.

The conceptual framework of this study thus rests on a stylized static farm household model
incorporating transaction costs in line with Key, Sadoulet and de Janvry (2000). In order to
focus more on transaction costs, following Key, Sadoulet and de Janvry (2000) the model
ignores some aspects of households’ decisions, such as risk (price) and credit constraints. In
addition, ‘market participation’ is treated as a choice variable in the model. Households are
assumed to maximize utility with respect to consumption (¢: ), production (4: ), input use (:
), sales (5:), and purchase (#:) of each good & = 1,2, .. Goods consumed include
self-produced agricultural goods, market commodities and leisure. Households produce

agricultural products (4: ) using labour, other variable inputs and land (%:).

In absence of transactions costs, households’ problem is to maximize utility function (1)
subject to constraints (2) — (4):
maxU(c, z°) (1)

N (2)
Zp‘?"‘(s,— —b)+A=0

i=1
gi—k;+E—ci+b;—5,20 (3)

G{g.z79) =0 (4)
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where P{" stands for the market price, E: is the endowment of good ¢, 4 represents
exogenous transfers and other incomes and z¢ and z9 correspond to household and
production characteristics, respectively. The cash constraint (2) states that all purchases of the
household must be less than or equal to sales and other exogenous income (A) such as
pensions, and remittances. The resource balance equation (3) states that the consumed and
siold guantity cannot exc?ced the production, endowment and purchased quantity of each good

. In the case of inputs , the resource balance states that sales, input use, and consumption
L

cannot exceed endowment and purchased quantity of each input . Equation (4) corresponds

to the production function that relates all inputs and outputs.

Now consider that market exchange involves transaction costs: proportional transaction costs

(Tfs) corresponds to the costs incurred for each unit of marketed output ¢ sold and fixed
transaction costs (Tfs) which by definition are independent of the amount being transacted.

.. . . b . . 2]
Similarly, in the case of purchase, proportional (Tf ) and fixed transaction costs (Tf ) occur.

With transaction costs equation (2) is transformed in equation (5):

N

Z (si-{p’;‘“ — 5,17y — 81/ — b, (p';-’“ + }riffb)— Y:‘T;"b) +4=0

=1 (5)
d; takes the value 1 for the sellers and 0 for the autarkic households for each good i , while

¥i takes the value 1 for buyers and 0 for autarkic households. The equation suggests that in

the cases when sales involve transaction costs, the price received by the farmer will be the

. . . ps
market price P reduced by the amount of the proportional transaction costs T; , since the

farmer has to incur this amount for each unit of sold product as a proportional cost. In

. . . . Is
addition, marketing of each product ¢ will cost a fixed amount Ti for the household. The
fixed transaction costs include, for example, costs of search for buyers, costs of collecting
information about the prices and the monitoring costs of the fulfilment of the contractual

agreement. Inversely, when buying goods, the household has to pay an additional

. . pb . . .
proportional transaction cost Ti besides the market price for each unit bought. The

b
household also incurs a fixed one-time cost Tf . The first order conditions of the
maximization problem of the utility function will yield the reduced form output marketed

supply, conditional on market participation (Goetz, 1992, Key et al., 2000).
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Output market participation:
QSE = (pm,TifS, Tfs,zq,zc,ﬂ'hﬂ) (6)
Output marketed supply:

qs = (pI" —7".27) ()

This implies that for those who sell output or buy, the amount of output sold or bought is
unaffected by the fixed transactions costs. Once the fixed cost of participating in the market is
paid, fixed transaction costs do not affect the sales volume. Participation in the market is
determined by discrete comparisons of expected utility from the alternative marketing regime
(i.e., participation vs. autarky) and hence it will be affected both by the fixed and variable

