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Abstract

The objective of this study is to investigate the ‘subjective’ determinants of farmers
participation in output markets in five EU New Member States (NMS) characterised by a
large semi-subsistence sector. It employs more rigorous methods than previous studiesin this
area to model the heterogeneity amongst farmers according to their market integration, i.e.
the quantile regression models. The study also uses the Bayesian adaptive lasso to
simultaneously select important covariates and estimate the corresponding quantile
regression models. It does not fix any arbitrary cut-off points to differentiate semi-subsistence
from commercial farming since the impact of different motivations and perceptions is
investigated on the extent to which the farms are integrated into the output markets. The
analytical results indicate that only three variables affect all quantiles. Apart from this, the
actual structure of variables varies across different quantiles. Some variables affect the share
of output sold at the lower quantiles (i.e. for semi-subsistence and less commercial farmers)
only, while some other variables are only significant at the upper quantiles (i.e. for more
commercial farms). Advisory services, and particularly agricultural business advice and
advice on food safety and product quality standards, can facilitate the further market
integration of the ‘intermediate’ farms — semi-subsistence and semi-commercial.

Keywords. quantile regression, Bayesian adaptive lasso, semi-subsistence farmers,

commercial farmers, NMS

JEL classifications: C11, C21, D12, Q12

1. Introduction

The analysis of the characteristics of subsistence and semi-subsistence farming in Europe has
become more prominent due to the two ‘Eastern’ enlargements of the European Union (EU)
in 2004 and 2007. Severa theoretical and empirical studies have been carried out in relation
to semi-subsistence farming in different European countries (Kostov and Lingard, 2002;
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Kostov and Lingard, 2004; Mathijs and Noev, 2004; Petrovici and Gorton, 2005; Latruffe et al.,
2008; Davidova et al., 2009; Davidova et al., 2012 forthcoming; Fritzsch et al., 2011).
Davidova (2011) estimates that in 2007 in the current 27 EU Member States there were 5.9

million farmers who used more than 50% of the output for household consumption.

One of the main characteristics of semi-subsistence farmers is their partia engagement in
market activity. Although this is a common feature, semi-subsistence farmers are
heterogeneous in terms of their objectives in farming, farm assets, human capital, income
sources and strategies. Miracle (1968) criticised the concept of subsistence farming because it
obscures the heterogeneity in farmers’ situations and the diversity of their decision-making
process. Davidova et al. (2009), Fritzsch et al. (2011) and Davidova et al. (2012,
forthcoming) acknowledged this heterogeneity and employed cluster analysis to produce a
typology of semi-subsistence farmers. However, cluster analysis does not allow for a formal
procedure to select the relevant variables and the best model. Davidova et al. (2009)
attempted to mitigate this shortcoming by using the clusters in a stepwise linear regression
together with other variables in order to investigate the determinants of the share of output
sold. However, the variables for the inclusion in the regresson were selected by the

researchers based on previous studies and not by aformal procedure.

The objective of this article is to investigate the ‘subjective’ determinants of farmers
participation in output markets in five EU New Member States (NMS) — Bulgaria, Hungary,
Poland, Romania and Slovenia. These countries account for 94% of all farms that use more
than 50% of the output for household consumption in the NMS and 84% of those in the
whole EU (Davidova, 2011). One of the contributions of this study is that it employs a more
rigorous method than previous studies in this area to model the heterogeneity amongst
farmers according to their market integration, i.e. a quantile regression. This not only allows
one to model the heterogeneous effects of covariates on the response variable but also takes
into account the unobserved heterogeneity and alows for heteroscedasticity among the
disturbances (Koenker, 2005). The study also implements the Bayesian adaptive lasso to
simultaneously select important covariates and estimate the corresponding quantile regression

models.

Another contribution of this study is that it does not fix any arbitrary cut-off points to

differentiate semi-subsistence from commercial farming. Where definitions are concerned,
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the threshold distinguishing subsistence from commercial farming becomes a point of
contention. The most widely accepted pragmatic solution is the one proposed by Wharton
(1969) who conceptualised market participation as a continuum from zero to 100% of output
sold with a cut-off point differentiating subsistence and semi-subsistence, on the one hand,
from semi-commercia and commercial farming, on the other, defined at 50%. Various other
approaches have been empirically employed in order to decrease the arbitrariness of the
thresholds. Petrick and Tyran (2003) split their sample of Polish farmsinto two equally sized
groups — one above and one under the median value of own consumed goods in the total
value of output. Cadot et al. (2006) employed a two-step procedure for switching regression
models with unknown switch points. In the case of their sample of Madagascan farmers, the
threshold of the share of sales in the total output turned out to be zero, thus subsistence
farming meant a total isolation from output markets. Pingali and Rosegrant (1995) adopted a
gualitative approach to characterise food production systems with increasing
commercialisation, i.e. subsistence, semi-commercial and commercial. In the present study,
no cut-off point is pre-defined since the impact of different motivations and perceptions is
investigated on the extent to which the farms are integrated into the output markets. This is
carried out for a range of quantiles which cover the continuum from zero to 100% share of
salesin output.

The study also fills a gap in the literature on market participation which mainly investigates
the persistence of subsistence and semi-subsistence farming in relation to transaction costs or,
separately, entry and/or exit costs (e.g. Cadot et al., 2006; Petrick and Tyran, 2003; De
Janvry et al., 1991; Key et al., 2000). Several studies have explored empiricaly the
association of farmers marketing behaviour with household assets, location and household
characteristics (for areview of this type of empirical literature on Africa, see Barrett, 2008).
Much less attention has been paid to the way farmers objectives, values and attitudes shape
their marketing behaviour. One attempt in this direction is the above-mentioned Davidova et
al. (2009) study which used attitudinal statements to cluster farm households and in the
second step employed these clusters in a stepwise regression together with other variables
characterising farm assets, location and technology. The present study allows both the
structure of farmers attitudes and the way these are related to market participation to be
explored.
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The analytical results indicate that only three variables affect all quantiles. Apart from this,
the actual structure of variables included in the empirical modelling varies across different
guantiles. Some variables affect the share of output sold at the lower quantiles (i.e. for semi-
subsistence and less commercial farmers) only, while some other variables are only
significant at the upper quantiles (i.e. for more commercial farms). These more detailed
insights that can allow policy makers to target better those semi-subsistence farmersin NMS
who are on their way to commercialisation could not be achieved by the mean regression

methods prevailing in most previous research.

This paper consists of six sections. The next section presents the conceptual framework and
the third section describes the data used. Section 4 presents the empirical modelling and

Section 5 discusses the results. Section 6 concludes.

2. Conceptual framework

The partial market integration of small scale farmers has been conceptualised by theoretical
models. The most frequently used is the transaction cost model (e.g. De Janvry et al., 1991;
Lofgren and Robinson, 1999; Key et al., 2000). This is a static perfect foresight equilibrium
model which demonstrates that the presence of transaction costs leads to a band between a
lower selling price and a higher buying price for an identical commodity. When the
equilibrium solution falls within that band neither sale nor purchase is desired resulting in a
subsistence state. Within this framework a farmer decides to be subsistence or commercial
according to externally determined prices and transaction costs. The latter, however, are

household specific.

Another model is the two-stage decision process model of Kostov and Lingard (2004)
(henceforth KL). Unlike the transaction cost model, which has been extensively employed in
empirical studies (e.g. Mathijs and Noev, 2004 for Central and Eastern Europe; Key et al.,
2000 for Mexico), the latter, to the best of our knowledge, has not been tested empirically.
There are two main reasons for this. First, it is a dynamic model and proper testing would
require a longitudinal dataset with a sufficiently long time dimension, which is not available.
The other reason lies in the nature of the model. Unlike the transaction cost model which is
firmly based on assumptions such as perfect foresight, rational expectations and static
equilibrium, the KL model is based on the concepts of dynamic transaction costs and

farmers orientation. The dynamic transaction costs (Langlois, 1992) are defined with regard

5
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to a change. As such, they are an intrinsically subjective and procedural rationality concept.?
In contrast to rational choice, individuals are not assumed to know all future situations and
options, so their choice of outcome is generated through a deliberation process (Chaserant,
2003). In addition, change can only be evaluated against the existing status quo and as such
the model assumes, similarly to al behavioural economic or finance models, a reference
point. Decisions are made locally with regard to the reference point (the existing status quo),

rather that globally with reference to a global equilibrium.

The other important feature of the KL model is that the dynamic transaction costs are defined
with regard to an uncertain future following any changes. If the future is uncertain, i.e. the
consequences of any actions leading to a change cannot be fully anticipated, then rational
expectations are not necessarily assumed in this model. The use of the concept of dynamic
transaction costs suggests that subjective views can affect economic actions. This possibility
is made even more explicit through the use of the concept of orientation. KL defines two
types of farmers’ orientation, namely subsistence and commercial, depending on the primary
objective in farming. Subsistence oriented farmers have household consumption as a primary
objective, while commercialy oriented ones view the marketing of the output as a primary
objective. It has to be noted that orientation in the sense of the KL model is different from the
observed outcome (i.e. the actua level of subsistence or commercialisation measured by the
share of output sold). The concept of orientation is subjective since it reflects subjective
viewd/attitudes. The subjective attitude influences an individual’s decisions (see Kostov and
Lingard, 2004 for details).

Therefore, in essence, the fundamental difference between the two models is that while
within the transaction cost framework the degree of market integration of a given farm/farm
household is externally determined by ‘objective’ factors (i.e. prices and transaction costs), in
the KL approach the subjective evaluation of the status quo, the nature of the alternatives and
the subjective utility contributions of the attitudes towards agricultural concept, measured by
orientation, affect the degree of market participation. This does not indicate that the KL
model is entirely subjective. Objective factors still exert influence, but this influence is not

direct, it occurs via the subjective evaluation of these objective factors, and the degree of

2 Procedural rationality includes the cognitive processes that are involved in a choice.
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correspondence between the objective facts and their subjective interpretation is not restricted

apriori.

The policy implications of the KL approach depend on the structure of orientation since the
model allows for a differentiated approach to different types of farmers distinguished as
being subsistence or commercial. Since the main objective of the present study is to measure
the effect of farmers’ objectives and perceptions on the extent of their market integration, the
KL approach appears to present a more adequate conceptual framework. As indicated
previously, dueto the lack of longitudinal datait is not possible to study the dynamic changes
in farmers’ orientation. Therefore, this paper focuses on a static investigation of the effects of

the subjective evaluations on the extent of market integration.

3. Data

The data for the empirical study were generated through a primary survey carried out within
the EU FP6 project ‘ Structural Change in Agriculture and Rural Livelihoods (SCARLED).
The survey was focused on agricultural households in five EU NMS (Bulgaria, Hungary,
Poland, Romania and Slovenia) characterised by a large semi-subsistence sector. Only
households that reported being engaged in agricultural production in 2006 and/or 2003

(including production from house gardens) were included in the sample.

The survey instrument was designed in such a way that both quantitative and qualitative
information was collected. It required quantitative data on: household members, time
allocation and income sources; inputs and outputs, including information on purchased inputs
and self-consumed or marketed output product by product; land and non-land assets, and
labour use. The largest part of the questionnaire consisted of qualitative statements measured
on a 5-point Likert scale concerning motivation in farming, attitudes to commercialisation,
barriers to and drivers for income diversification, and market integration. These are the

variables used in the empirical analysisin the present study.

The survey used geographical cluster sampling. Regions and villages were selected through a

two-stage clustered sampling process. In the first stage, three regions in each of the five
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surveyed countries were selected using EUROSTAT data at the NUTS3? level according to
their degree of economic development — poor, average or prosperous — corresponding to a
gross domestic product (GDP) per capita relative to the national average. Since the emphasis
was on rural areas, the regions of the capital city and other large cities were excluded from
the selection. In the second stage, three villages per NUTS3 region were selected — a
prosperous, an average and a poor one in comparison to the regiona average — and
agricultural households in these villages were surveyed (for more detail, see Davidova et al.,
2009). The survey was implemented in 2007-2008 by face-to-face interviews using local

enumerators.

Based on the survey data, the dependent variable for the empirical analysis was constructed,
i.e. the share of output sold in the total agricultural output. This measures the degree of
(output) market integration. In the literature, this is the measure used most often in defining
subsistence, although it has sometimes been criticised as reflecting farmers’ behaviour in
output markets only (Miracle, 1968). The subsistence-commercial continuum could also be
defined with regard to the integration in input markets. However, the latter is more difficult to
measure and does not provide any information about output use and the output supply
response which is of interest to policy makers from the point of view of food security and
farm revenues. In this study the focus is on output market integration only.

The construction of the dependent variable required several calculations. First, the total value
of sales was established product by product. For livestock products this value was available
in the questionnaire, while for crops it was derived by multiplying the sale price by the
guantity sold. Second, similarly, the total value of output was derived on a product by product
basis by multiplying the quantities produced by the price (directly available for crops and
derived from the sales value for livestock). Third, the share of output sold was calculated as a
ratio of sales valuein the value of the total output.

One issue in the above caculations was the use of different units for quantities and
prices/values within the questionnaire. Since the values were aggregated, this was not a

problem as long as the values for al products were expressed in the same units (nationa

3 NUTS stands for Nomenclature for Territorial Units for Statistics. In the countries analysed
NUTS 3 level corresponds to districts in Bulgaria, counties in Hungary and Romania, regions
in Slovenia and sub-regions in Poland.
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currency units). Whenever this was not the case, the aggregation was not possible. For this
reason, al households for which the units of measurement were different and could not be
easily reconciled were removed. Furthermore, households for which there were missing data
for any product (meaning that a household reported producing a particular product, but some
data were missing and it was not possible to calculate the corresponding values) were

excluded aswell.

The above procedure led to 766 observations for which the share of output sold could be
calculated. The number of useable independent variables was 128. Out of these 17 variables
were excluded due to too many missing values. This resulted in the 280 full observations for
111 independent variables which constituted the dataset analysed.

4. Empirical Methodology

This study employs a quantile regression approach. Quantile regression is an important
method for modelling heterogeneous effects of variables on aresponse and at the sametime it
takes into account unobserved heterogeneity and allows for heteroscedasticity among the

disturbances (Koenker, 2005). The quantile regression can be written as:

y,=X/B +u; u,~H, subjecttoH_ (0)=7 1)

where the index i denotes the individua agent (household/farm), Y, is the dependent
(response) variable and X, is the vector of covariates for individua i, S, denotes the

quantile specific linear effects and O<7 <1 is agiven (i.e. fixed and known) quantile. One
can easily note the similarity in notation to the linear regresson model. In a sense, the
guantile regression is a generalisation of the latter. However, instead of being fixed, the

coefficients are alowed to vary with the quantile. For this reason they are represented in (1)

as an unknown function of the quantile . The unknown error term U, is characterised by an

unspecified cumulative distribution function H_. No specific distributional assumptions are

made about this distribution function except from the restriction in (1), which implies that the
distribution function at O is 7. The latter isknown as alinear quantile restriction and it can be

relaxed if non-parametric versions of the quantile regression models are considered.
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The linear quantile restriction leads to the following interpretation: the model describes the

quantile function Q, (7| X;) of theresponse variable Y; conditional on avector of covariates

X, a agiven quantile 7. More specificaly:
Qyi (Tl X ) = H;il(Tl X ) = XiTﬂr (2

Therefore, in other words, the quantile regression represents the i quantile of the response
variable as a linear function of the covariates. In contrast, the linear regression model
describes the mean of the dependent variable. The fundamental difference is that the mean
models assume that the response variable is conditionally Gaussian, which means that the
mean equation applies to all parts of the distribution. The quantile regression makes no such
distributional assumptions and, hence, the conditional quantile function that is estimated can
vary across quantiles. It would also be useful to clarify that in estimating any quantile
(including the most extreme ones) the (linear) quantile regression uses al available

observations.

The conditional quantile can be alternatively expressed as the following optimisation problem
(see Koenker and Bassett, 1978):

v i=1
where p_(.) isthe so called ‘check function’, i.e. p, (u)= u(r— I (u< O)) , with I(.) denoting

the indicator function. Solving (3) leads to the most popular linear quantile regression

estimator, namely the linear programming estimator of Koenker and Bassett (1978).

Koenker and Machado (1999) noted that the minimisation problem (3) can be recast as an
equivalent maximum likelihood theory problem where the distribution of the response
variable is the skewed asymmetric Laplace distribution. This has been exploited to propose
Bayesian versions of the quantile regression (see Yu and Moyeed, 2001). Although
distributional assumptions are necessary for the Bayesian approach, these are pretty
innocuous since the Bayesian estimation of a quantile regression is ssimply established to be
equivalent to the frequentist estimation that does not employ any.

Since quantile regression models are estimated in this study, it is necessary to consider the

distribution of the dependent variable (the proxy for market integration). Thisis aratio taking

10
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values from zero (no sales) to 1 (all produce is sold). Using this variable directly in a
regression model ignores the fact that the dependent variable is measured over an interval and
can introduce an estimation error. In particular, a model should not predict values below or
above one and running an unrestricted regression model could result in parameter estimates
that predict such inadmissible values. For this reason, it is preferable to use a fractional
response model. The most widely applied approach in modelling a fractional response
variable is to transform the origina variable in such a way that the interval restriction no
longer holds. The latter can be expressed by applying the logit transform y*= log(y/1-y),
where y is the origina (interval valued) fractional response variable, and build a model for
the transformed variable y*. This can be more easily seen if one considers the opposite
transform, i.e. that y=exp(y*)/ [1+exp(y*)], showing that for any value of y*, y is guaranteed
to be in the (0,1) interval. The problem arises when the fractional variable is measured at the
boundary of the unit interval (i.e. when it takes the value O or 1), because then the logit
transform is undefined. The latter can be overcome by a preliminary ‘scaling’ of the
fractional variable to map it from the [0,1] to the (0,1) interval. This can be achieved -by
replacing y by (y+e))/(1+e;), where e, and e, are some small numbers, such that e< e,.
Adding e; moves y away from zero, while dividing by (1+e,) scales back its values and as
long as e< e, the scaled values will be lower than 1. Here e,=10* and e,=10"® are used.

To allow for an unrestricted (conceptually) dependent variable, the application of the above
logit transform also preserves the ranking of the dependent variable, which is an important
property particularly in view of employing a quantile regression. Furthermore, the
coefficients in the transformed model can be interpreted in the usual way with regard to their
signs. Similarly, larger coefficients indicate a larger effect. Their magnitude, however, would
not have a direct interpretation, although one can use estimated coefficients to calculate ‘ odds
ratios’ in the same way asin alogistic regression. Since the magnitude of the effectsis not a
primary focus of this study and owing to the large volume of resultsthisis not applied here.

In addition to estimating a quantile regression for a range of quantiles, the interest in this
study is aso in determining which variables affect the corresponding conditional quantiles,
thus there is a variable selection problem. The standard tools for analysis of regression
results, such ast statistics and F tests, are based on the implicit assumption that the set of
predictorsisfixed in advance. In practice, however, in most empirical problems this set is not

fixed but rather chosen adaptively, using some formal procedure (e.g. stepwise regression and

11
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all-subsets regression) or an informal one (researcher selected variables that provide a good
fit). Under adaptive selection of regressors these classical tests are biased. This bias
ultimately affects the variable selection process since the above variable and model selection
procedures are essentially based either directly on the F statistics or on some other related
statistics. Two possible strategies can be employed to circumvent the above problem. One is
to apply bias reducing adjustments to sequential F tests in an adaptive variable selection

algorithm. The other option, which is followed here, isto use a penalised regression.

Penalised (also called regularised) regression methods have emerged as important techniques
for variable selection. Since Tibshirani (1996) introduced the least absolute shrinkage and
selection operator (lasso) as a method that can simultaneously achieve both parameter
estimation and variable selection, a vast literature has devel oped which analyses and extends
this method, and/or suggests other regularisation approaches based on alternative penalties.
Although consistent in terms of variable selection since it retains the important variables, the
original lasso estimator applies fixed amount of shrinkages to all coefficients, which can be a
problem when the so-called oracle property is desired. In simple terms, an estimator
possessing the oracle property will have the same asymptotic distribution of the coefficient
estimates as the ‘oracle’ estimator, i.e. the estimator implemented knowing which coefficients
are zero. This alows an oracle estimator to be used not only for variable selection but also for
inference. In particular, the original lasso estimator can be an oracle one only under some
special circumstances subject to non-trivial conditions (see Zou, 2006 for details). However,
when an adaptive amount of shrinkage for each regression coefficient is implemented this
leads to estimators which possess the oracle property (Zou, 2006).

Two of the most popular regularisation approaches, namely the least absolute shrinkage and
selection operator (lasso) of Tibshirani (1996), and the smoothed clipped absolute deviations
(SCAD) method of Fan and Li (2001), have already been considered in a quantile regression
setting (see Li and Zhu, 2008; Wu and Liu, 2009; Belloni and Chernozhukov, 2009). In
general, these papers have established the consistency of such regularised estimators for

guantile regression problems subject to appropriately chosen ‘optimal’ penalty parameter(s).

A regularised (penalised) linear quantile regression estimator can be formally defined as:

n}ingp,(m—xTﬁ,)+zJ(xTﬁ,) (4

12
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where J(.) isagiven penalty function.

The shrinkage effect is determined by the positive penalty parameter A that needs to be

chosen according to some criterion (typically information criterion or cross-validation).

The adaptive lasso estimator for the linear quantile regression can be defined as a weighted
lasso problem in the following way:

d

S o),
Toi=l

j=1

()

where | .| denotesthe L1 norm, whilethe weights are given by W, = % for some y >0,

1A
where ﬁj, are initia estimates for the parameters. Usually ﬁjT are obtained by an

unpenalised quantile regression. The conventional lasso estimator is a particular case when

all weights are equal rather than adaptively chosen.

The adaptive lasso, when implemented in a quantile regression setting, retains the oracle
property (Zou and Y uan, 2008) similarly to the mean regression case. L1 norm estimators are
by far the most widely studied regularisation estimators for quantile regressions (see for
variable selection applications e.g. Belloni and Chernozhukov, 2009; Wu and Liu, 2009; Zou
and Y uan, 2008).

The main computational cost in implementing the penalised quantile regression stems from
the fact that an optimal value for the penalty needs to be chosen. This is typicaly
accomplished by some form of cross-validation. A direct application would, however, require
repeatedly computing optimisation problems similar to (5). The latter could be
computationally expensive. An aternative is to estimate the whole regularisation path for
lasso type problem (i.e. the lasso solution for a range of penalty values) directly using
efficient path solution algorithms. Li and Zhu (2008) proposed such an algorithm for the
lasso type of quantile regression problem. The advantage of such algorithms is that, since
they exploit the piecewise linear property of the regularisation path, they can be obtained at a
fraction of the computational cost of the overall regularised estimator. This facilitates the

implementation of cross-validation.

It is well recognised that in linear regressions such regularisation methods have equivalent

Bayesian formulations obtainable by adopting suitable prior distributions on the regression
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coefficients (see Park and Casella, 2008; Hans, 2009 for details and discussion on Bayesian
lassos). Li et al. (2010) employ a Laplace prior on the quantile regression coefficients to
obtain a Bayesian version of the lasso (and some other regularisation approaches).
Alhamzawi et al. (2011) combine Laplace priors on the coefficients with inverse Gamma
priors on the individual shrinkage for each parameter to obtain a Bayesian adaptive lasso
regression. The advantage of the latter is that the individual amounts of shrinkage are no
longer given but are treated as unknown and therefore estimated from the data jointly with
the parameters. A disadvantage of the Bayesian lassos is that since continuous priors are
imposed on the regression parameters, unlike the case of the frequentist counterparts, draws
from the posterior distributions are never exactly zero. This means that some ad hoc
(typically thresholding) methods must be applied to implement variable selection. In this
paper a Bayesian approach is followed and we apply a hard thresholding at the 95%
confidence limit. From the Bayesian point of view discrete priors (such as e.g. the spike and
slab prior) can be used to automatically perform a variable selection. For example, in alinear
guantile regression the stochastic search variable selection (SSVS) method, proposed in Reed
et al. (2009), can be applied. This, however, is much more computationally demanding and in
a high dimensional model setting, such as the one adopted here, the sampler will visit the
‘true model’ only a handful of times which would impede the efficient inference. Finally,
although we have to implement hard thresholding to arrive at the final model, the Bayesian
adaptive lasso, by virtue of its (asymptotic) equivalency to the frequentist version, shares its
oracle property and hence we effectively combine this with the small sample advantages of
the Bayesian approach. Furthermore, the Bayesian estimation provides confidence intervals,
unlike the frequentist versions in which the final model needs to be re-estimated to obtain
these. The implementation in this study follows Alhamzawi et al. (2011) and the reader is
referred to Appendix 1 for brief technical details.

5. Discussion of results

As mentioned previoudly, one of the contributions of this research is that it provides more
detailed insights into the effect of the motivations and perceptions of farm households on
their market integration within the continuum from subsistence to fully commercial. The
results are meaningful in two aspects. First, the actual structure of the variables included in

the model varies across different quantiles. This means that some variables affect the share of
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output sold at the lower quantiles (i.e. for more semi-subsistence farmers) only, while some
other variables are only significant at the upper quantiles (i.e. for more commercia farmers).
Second, the modelling strategy applied allows for heterogeneous impact, i.e. even when some
variables affect the outcome at different quantiles, their impact is alowed to vary and be
different for different types of farmers.

In the discussion that follows the focus is on the differences in the estimated coefficients for
different quantiles. It must be noted that when discussing the changes in the magnitude of the
estimated effects only tentative conclusions can be drawn. For a proper assessment of
whether such effects are significantly different across quantiles formal statistical tests are
required, something that is not done in this paper in order to simplify the discussion and limit
the volume of results. Nevertheless, a discussion of the way the effects change across the

quantilesis informative with regard to the underlying processes.

Seventeen different quantile regressions have been estimated for quantiles from the 0.05™ up
to the 0.85" in steps of 0.05. Since there are a number of fully commercial farms (100%
sales) in the sample, at the 0.85™ quantile the commercial state is reached and thereislittle to
gain in terms of further insights in estimating a model at higher quantiles. However, for
policy implications it is worth stating that farmersin the 0.85", 0.90" and 0.95™ quantiles sell
all of their output and do not use any part of it for household consumption.

For interpretation purposes it is useful to characterise the quantiles for the untransformed
dependent variable. As explained in the methodology section, the actual dependent variable
in the model is a transformation of these shares, but since the transformation is rank
preserving it is more informative to look at the corresponding quantiles for the untransformed
sale shares in output. Table 1 presents the coefficient estimates with the actual sales shares
the corresponding empirical quantiles of the dependent variable refer to. A more detailed
representation, including the 95% confidence intervals for the estimates is provided in
Appendix 2. This table suggests that even the least market integrated farmers in the
estimation sample are not subsistence but can be defined as semi-subsistence. Farmers in the
lowest quantile (0.05) sell on average 22% of their output; the 0.15™ quantile reaches 50% of
sales. Starting from the 0.45™ quantile farmers sell more than 80% of their output and can be
treated as typical commercial farms. A large number of the more subsistence farms were

excluded from the estimation sample because of missing or unreliable data. Therefore, the
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estimation results have to be interpreted with regard of the actual degree of market
integration, denoted by the corresponding empirical quantiles.

Table 1 about here

As mentioned previoudy, 111 variables were used in the selection process and 34 important
covariates were retained. These fall into six groups. household off-farm occupation (E
variables); incomes (F variables); land assets (G variables); agricultural production, use and
sales (H variables); contribution of own food production to household welfare (I variable)
and future farming activities (K variables). A description of the retained variables, together
with the way they are measured, is presented in Table 2.

Table 2 about here

A first important point that emerges from Table 1 is that the estimated model does not show
any sign reversals, i.e. there are no variables that have a negative effect at some quantiles
while exerting a positive impact at other quantiles. This simplifies significantly the
description of the results.

There are three variables that influence all quantiles. The first is the agreement that the
current aim in farming is to provide work for the household members (H2b). The estimated
impact of this variable is negative, implying that a higher level of agreement with this
statement is associated with a lower level of commercialisation. Higher scores for this
variable imply that farmers may pursue this objective at the price of underemployment and
low labour productivity. In this case, farmers may not be competitive in the market and they
are forced to consume a great deal of their output. Therefore, it is not surprising that the
coefficients of the variable are negative across al quantiles. The other point worth noting is
that the estimated effect generally weakens with the quantile (i.e. its magnitude is lower at the

upper quantiles). Hence, thisimpact is stronger for the less commercial farmers.

The second variable that affects all the quantiles is the agreement with the importance of the
access to credit to invest in non-farm businesses with a view to exiting from agriculture
(K9e). Therelationship is positive across the board. In terms of magnitude, broadly speaking,
it remains at a constant level before decreasing at the upper quantiles. If access to credit is
deemed important for exit from agriculture (as the higher evaluation of this variable
indicates), this shows that the households feel they need loans to start up non-farm businesses

and are interested in doing so. The credit market, however, can be characterised by credit
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rationing. It has been widely documented that due to credit market imperfections there is
credit rationing in the NMS. Small farmers have difficulty in accessing loans and they face
liquidity problems (e.g. Latruffe et al., 2010; Latruffe, 2005; Petrick, 2004; Davis €t al.,
2003; Bezemer, 2002; Swinnen and Gow, 1999). Furthermore, the above studies have
identified the credit rationing faced by farmers in these countries as ‘type 2’ rationing (see
Stiglitz and Weiss, 1981), where some applicants are refused loans atogether despite their
willingness to pay the market rate of interest, as opposed to ‘type 1' rationing (Jaffee and
Russell, 1976) where borrowers prefer larger loans than those on offer and where everyone
willing to pay the market rate of interest obtains some funding, although alower amount than
they would prefer. In the presence of type 2 credit rationing, one of the mechanisms to
overcome it isto provide collateral and savings to reduce the credit contribution to the project
(see e.g. Bester, 1985 for details). One possible explanation for the positive relationship is
that the stronger the farmers agree they need credit to start up non-farm activities, which they
cannot access, the stronger their motivation is to integrate into the market in order to fund
their investment through internal accumulation. Hence, increasing sales could be a way to
build-up cash funds. The decrease of the effect at the highest quantiles is probably a
reflection of the decreased possibility of further increasing the share of sales when a farm
gets closer to afully commercial state.

The third variable that affects all quantiles relates to the functioning of the land market (G9)).
The respondents were asked about their agreement with the statement that they would like to
sell land. Similarly to the previous one, the relationship is positive and the strength of the
relationship is more pronounced for farmers at the semi-subsistence end. At first glance, this
variable seems to have awrong sign. If land is sold, this would be expected to reduce output
which, everything else being equal (e.g. the self-consumed quantity remaining unchanged),
would decrease the marketed share. So, following this logic the willingness to sell land could
be expected to have a negative impact on the dependent variable. The above argument,
however, assumes implicitly that all available land is cultivated to its full potential. If,
however, thisis not the case and the land under consideration for sale is underutilised (which
is the reason for wanting to sell it) then a positive effect can materialise. Since farmers may
not be able to cultivate al their land, in order to improve the factor mix that will help them to
market more of their output they need to sell some land. The relationship suggests that there

are land market imperfections in NMS which corroborates the work of Ciaian and Swinnen
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(2006). There is aso an important difference between the two land transactions, namely
selling land or renting it out. The preference to rent land out may indicate a greater emotional
attachment to land (i.e. the traditional attitude), while selling shows a greater degree of
calculative commercial-like attitude. In other words, the preference for selling land over
renting it out demonstrates a commercial orientation (in the sense of Kostov and Lingard,

2004) and could be expected to increase the share of marketed production.

The rest of the selected variables only affect some quantiles and not others. Furthermore, a
particular clustering of such effects is observed since most of these variables tend to affect
mainly either the lower or the upper quantiles, i.e. either only the semi-subsistence and semi-
commercial farmers or the commercial ones, but not both groups. Furthermore, the frontiers
of impact for such variables are not fixed but change with the variable, so that the effect of
some variables may be concentrated at the more extreme quantiles while some other variables
impact the centre of the distribution (i.e. the intermediate quantiles). The interpretation below
is structured according to the cluster of effects either in the lower or upper quantiles. In this
way it could be clarified which motivations and attitudes affect low market integration and

which the high one.

Two variables impact only on the lowest quantile (0.05). The first one refers to the aim of
transferring to the next generation (H2c). It has a positive impact on market integration. Such
motivation would be impeded if the value and productive capacity of the farm were decreased
which might be the case without a generation of cash from sales. Therefore, at the most semi-
subsistence end of the spectrum (these farmers sell on average 22% of their output) sales of
output are required to maintain the productive capacity and the value of the family farm for

the next generation.

The second variable conveys the idea that off-farm work is a stepping stone out of agriculture
(k9b). The least market integrated farmers appear to see off-farm work as a way out of
agriculture and a substitute for the other potential source of cash income, i.e. further market

integration. Therefore, the effect of this variable on the response is negative.

A wide range of variables only impacts on several quantiles at the lower end. In fact the
results in this paper suggest that the subjective factors are more important in shaping the
market behaviour of less market integrated farms. According to the direction of the

relationship these variables can be grouped into those with a positive effect on market
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integration and those with a negative onedb. The impact of these variables is discussed in

turn.

Following the KL framework, the variable F7 contains information on the subjective
assessment of respondents of their incomes and consumption in kind in 2006 in comparison
to the situation in 2003. Therefore, they subjectively assess the change with respect to alocal
reference point. The increasing values indicate a perception of improvement. The perceived
improvement exerts a positive impact, but it is only observed at the lower (g<0.35) quantiles.
Furthermore, the magnitude of the impact decreases with the quantile. The higher evaluation
of the change in the respondents’ income and consumption situation creates a perception of
improving circumstances and optimism. This should reduce their risk aversion and hence
induce further sales, since the perceived risks are lower. Such an effect could be expected to
be greater when risk aversion is higher and the initial wealth stock is lower. Both these
conditions point towards the lower quantiles. Thisis further reinforced by the decrease in this
effect at higher quantiles.

H3c refers to the use of agricultural business advice and information. It shows a positive
impact only present at the lower (g<0.3) quantiles. This impact decreases in magnitude with
the quantile. In general the sign is to be expected. Since farmers for which this variable is
important sell between 20% and 60% of their production, they cannot be described as fully
commercial. Using such advice shows a desire to expand and, therefore, should lead to
increased sales. As farmers become more commercial, they are likely to gain both experience
and knowledge obtained through advisory services, meaning that the margina effect of
additional advice should decrease until it disappears.

The next variable from the same group is H6f ‘We lack information and advice on markets
and prices also has a positive impact at the lower (g<0.4) quantiles and the effect decreases
with the quantile. On the one hand, this variable emphasises once again the perceived need
for information and advice by farmers at the less market integrated end. On the other, it
reflects a perception of unachieved potential with regard to prices and sales. Therefore, it
accounts for a desire to sell (a commercia orientation in the KL sense) which explains its
positive impact. As the sales share increases (up to 70%) this perception diminishes until its
effects on market behaviour disappear.
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A more optimistic evaluation of the mid-term (next 5 years) economic prospects of the farm,
as measured by K5, exerts a positive impact at the lower quantiles (g<0.25) and this impact
reduces with the quantile. The effect is to be expected in terms of direction. It is manifested
for semi-subsistence and partialy for intermediate type of farms (semi-commercia) only as
they have to decide whether to further their commercialisation. The selection of this variable
suggests, in agreement with the conceptual framework, that views (subjective evaluations)

about future prospects affect market behaviour.

G9a (‘Would like to buy more land’) has a positive impact at the lower quantiles (g<0.3) only
and this effect decreases with the quantile. Clearly a desire to buy land reflects expansion
plans and commercial orientation. So farms with such an orientation should be expected to
sell more relative to other farms (with a subsistence orientation). At first glance, it appears
counter-intuitive that such an effect is only present at the lower quantiles. However, for less
commercialised farms the difference made by an expansion in the land area would be larger
because the change at the margin on the marketed surplus would be larger as well.

Several variables negatively affect the market integration of lower quantiles. The first
variable — E15h — points towards the insufficient availability of low cost credit as a constraint
to engaging in off-farm business and impacts on (g<0.25) quantiles (i.e. households who sell
roughly less than half of their production). Thisis alogical result. If farmers perceive this to
be an important constraint chaining them to agriculture, they may be less interested in

expanding their agricultural activities and sell more.

K8b measures the perceived importance of contracts with buyers for the probability of
investing in farming. Its effect is pronounced at the 0.1"- 0.4™ quantile range and has a
negative impact on market integration. This effect could be expected under the assumption
that such contracts are generally missing for smaller and less market integrated farms.
Despite various innovations by private capital and foreign investors (see Gow and Swinnen,
2001; Dries and Swinnen, 2004) aimed at promoting vertical integration in the agriculture of
the NMS, these have not always incorporated smaller less market integrated farms. Csaki et
al. (2008) suggest that these farms have had difficulties in meeting the conditions and
accessing the Special Accesson Programme for Agriculture and Rural Development
(SAPARD) funds. Consequently, they have had problems in upgrading and expanding their

supply, and as a result the ‘anti-small farm bias' has increased. If there is no interest by
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buyers in entering into formal contractual relations with less market integrated farmers and
these relations are important for realising sales this would lead to both less investment and a

lower share of sales.

The last variable that exerts a negative effect on market integration for the lowest quartiles
(0<0.45), G9f, indicates that respondents wish to rent-in more land. It seems that due to the
thin land market and high competition from the large private producers and corporate farms
(companies and co-operatives), the smaller farmers feel that they cannot rent-in more land to
expand and have a larger marketable surplus. Swinnen and Vranken (2008) argue that
corporate farms in the NMS have led to imperfect competition in the land markets

influencing the rent rates and rental contract conditions.

The other aspect of interest in this study concerns the variables that mainly influence the
upper quantiles, thus the market integrated farmers. Of larger policy relevance are those
subjective factors that may positively affect farmers’ market integration. For this reason, the
following discussion focuses mainly on the variables which have a positive relationship with

market integration.

The first such variable is E14 which measures the intention to earn income through starting
up an own off-farm business within the next 5 years. It exerts a positive impact and this
impact is only present in the two highest quantiles. Business orientation (entrepreneurship),
as indicated by a higher score for this variable, even when it is non-agricultural, increases
commerciaisation. Given that these quantiles denote a virtually full commercialisation, the
above result also hints that such farmers may have reached the limits of what they can extract
as income from agriculture and, hence, could be inclined to ook off-farm.

The preference for agricultural work to other self-employment activity (measured by E15b)
positively affects the sales of more commercia farmers (marketed share in excess of 90%).
This is due to the fact that when household members have a stronger preference towards
agriculture, they view it as a preferable choice of livelihood and in order to make a living out
of their choice they need to sell more. For more subsistence farmers, a similar preference
would have meant a more traditional attitude and therefore might have had a negative effect.
However, this variable does not affect the marketing behaviour of the lower quantiles for the
sample analysed.
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The variable E33 contains information on whether the household plans to earn an income
through taking up wage employment within the next 5 years. It is selected at the higher
quantiles (g>0.55). It should be noted that there is a dlight difference in that this variable
indicates specific plans, rather than measuring general attitudes as was the case with some
other variables from the E15 category. Although the quantiles at which this variable appears
are exactly the same as the quantiles affected by the previous E15b (‘ Household members
prefer agricultural work’), here the estimated effects are negative, thus such plans decrease
the share of output sold. Therefore, there is a difference in the direction of the effect
compared to similar self-employment plans. Taking a wage job does not require start-up
funds and hence does not reveal entrepreneurial orientation. Furthermore, if realised, such
plans would most likely reduce the households' on-farm labour input, and under imperfect
rural labour markets, largely documented for the NMS (see e.g. Rizov and Swinnen, 2004;
Macours and Swinnen, 2005), also agricultural output and hence sales. What is interesting is
that this particular variable is not selected at the lower quantiles. This confirms the conjecture
of Kostov and Lingard (2002, 2004) that semi-subsistence farmers may be locked into
agriculture because of the lack of aternative income and employment opportunities. If they
perceive a general lack of such opportunities, and the fact that taking up wage employment
cannot materialise, then they treat wage employment as an aspiration rather than a specific
plan for the mid-term future and therefore this variable, suggesting specific plans, does not

affect the behaviour of these farmers.

One factual production-related variable is H3d measuring the extent to which the farm fully
employs household members. This variable has a positive impact, only present at the highest
guantile. The alternative (not being able to fully employ household members) would mean
under-utilisation of resources and therefore insufficient production. For fully commercial
households this would tend to reduce the share of sales. For other households the net effect
would depend on the motivation behind such employment. Since there could be two different
such motivations — to increase production or to provide livelihood — and it is difficult to

reconcile these two motivations, such an effect is not pronounced at the lower quantiles.

One variable affecting the upper quartiles relates to the issue of farm succession — K3 ‘A
successor for the farm has already been designated by the household'. This variable impacts
positively on the marketed share, but the effect is expressed at the higher (g>0.65) quantiles.

Since this variable eliminates a fundamental uncertainty about the farm succession and
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uncertainty would be expected to impact negatively on farm operation and therefore sales, it

is not surprising that the effect is positive.

At the end, due to their policy relevance, two different sets of evaluations about household' s
abilities to adapt to the EU regulations that have been retained by the model are discussed.
K10a (veterinary and phytosanitary standards) exerts negative impact at relatively higher
(g>0.25) quantiles. The higher values of the variable indicate that households perceive that
adapting to the standards is easy. One possible explanation of the negative impact is if these
standards are easy to be met by a particular farm, it is likely to be easy to be met by other
farms. Thiswould lead to an increased competition (because it would lead to a higher level of
EU compliant production) and hence restrict the marketing abilities of a specific farm. It has
to be noted that this effect appears for mostly commercial (sale share above 61%) farms and

istotally missing for the semi-subsistence ones, which conforms to the above interpretation.

The effect of the other variable K10b (food safety and quality standards), on the other hand,
is positive and is present at the 0.1 to 0.35" quantiles (i.e. 45-71% share of sales). The
standards in K10b refer to the product and hence could be expected to have a direct influence
on the ability to market the particular product. Therefore, K10b has the expected sign since
the easiness to meet such standards enhances the marketing ability of the farm. Thisimpact is
manifested mainly for intermediate type of farms (semi-subsistence with a relatively large
share of sales and semi-commercial), since more commercial farms in order to achieve their
high share of sales would have by definition met these standards. The positive relationship
suggests that another way in which policy can facilitate commercialisation is training and
advice on product standards and the necessary technology adjustments.

6. Conclusions

This study focuses on the impact of motivations, perceptions and attitudes of agricultural
households in five EU NMS — Bulgaria, Hungary, Poland, Romania and Slovenia — on their
market participation. The conceptua framework is based on Kostov and Lingard (2004),
suggesting that objective factors influence market behaviour through their subjective
evaluations. Within this approach the subjective evaluation of the status quo, the nature of the
aternatives, and the subjective utility contributions of the attitudes towards agricultural
concept, measured by orientation (subsistence or commercial), affect the degree of market

participation.
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The methodology applied is a quantile regression method coupled with the Bayesian adaptive
lasso to simultaneously select important covariates and estimate the corresponding quantile
regression models. It provides more detailed insights that can allow policy makers to better
target those semi-subsistence and semi-commercial farmers who would like to integrate
further into the output markets, insights that could not be achieved by the mean regression

methods prevailing in most previous research.

The analytical results are meaningful in two aspects. First, the actual structure of the variables
included in the model varies across different quantiles. Second, the modelling strategy
applied allows for heterogeneous impact, i.e. even when some variables affect the outcome at
different quantiles, their impact is allowed to vary and be different for different types of

farmers.

The results support the assumption about the heterogeneity of farm households, and the
impact of their subjective motivations, attitudes and evaluations of future prospects on their
marketing behaviour. Out of 34 variables retained by the model only three are important to all
guantiles (17 quantiles altogether). The remaining variables affect some quantiles but not
others. What is particularly interesting is that some clustering of effects has emerged since
most of the variables tend to affect mainly either the lower or the upper quantiles, i.e. either
only the semi-subsistence and semi-commercia farmers or the commercial ones, but not both
groups. This indicates that the margina effects of some subjective factors on farmers
orientation, subsistence or commercial in the Kostov and Lingard (2004) sense, are large for
farmers with a specific orientation but not for farmers with a different one. Thus, some
subjective factors affect the market integration of semi-subsistence and semi-commercial
farmers but not that of the commercialised ones and vice versa. This suggests that policy
measures have to be more targeted and that blanket measures, if effective at all, may not be

effective for the overall policy target group.

The results indicate that what may help some semi-subsistence farmers to integrate into the
market is not the traditional agricultural support and/or support similar to measure 141 in the
EU Rural Development Regulations for 2007-2013 for semi-subsistence farmers in the NMS
undergoing restructuring: rather, it is rural development and job creation in rural areas. The
latter will not only increase the living standards of these farmers but will release resources for
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more efficient uses in the commercial sector since severa of the farmers fed locked in

agriculture due to the perception that other options are unavailable .

The results also suggest an important role for the advisory services in facilitating the market
integration of farmers selling between 20 and 60% of their output. In the current (2007-2013)
EU rura development policy there is support for advisory services amounting to 80% of the
eligible cost per service and capped at 1,500 Euro. However, the main focus is on advice on
how to keep the land in good agri-environmental conditions (GAEC) and meet the
occupational and safety standards, thus the emphasis is on the conditions necessary to receive
direct payments from CAP Pillar 1, which is not very beneficial for small and not well market
integrated farmers (Council Regulation 1698/2005). In the proposal for the new regulations
post-2013, the focus is widened with actions necessary to mitigate climate change and
maintain biodiversity — but again nothing specific for the millions of semi-subsistence
farmers. There is a general provision that “advice may also cover issues linked to the
economic, agricultural and environmental performance of the holding or enterprise”
(COM(2011) 627 final/2:13), thus advice on market integration is not precluded but at the
sametime is not targeted either. The results also show the need for more targeted training and
advice to meet EU food safety and quality standards. In many cases these standards require
investment. This links to the other policy area that featured prominently in the results —
access to credit. It has been felt as a constraint by the lower end of market integrated farmers
who want to start up an off-farm business, thus to diversify or to add value to their
agricultural products. There are new financial engineering instruments; for example, a rural
credit guarantee scheme. However, experience in the use of such instruments is till rather
limited (CSIL, Centre for Industrial Studies, 2010).

Recently, there has been a more extensive policy debate in Europe concerning the specia
policy needs of semi-subsistence and small farmers (ENRD, 2010). In the Commission
proposals for the new regulations there is substantial detail concerning a simplified scheme
for direct payments to small farmers. However, the results here as well as severa previous
studies (see e.g. Davidova, 2011) argue for support for rural development (CAP Pillar 2). The
measures in Pillar 2 are multi-annual and can be tuned to specific regional needs. In the
Commission proposal for a Regulation for Rural Development post-2013 ‘small farmers
constitute a ‘thematic sub-programme’ (COM (2011) 627 final/2). In principle, the Member

States are allowed to give higher support rates for some activities covered by the sub-
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programmes but the probability that low market integrated farmers will be the beneficiaries
of such national decisions is low since they have to compete with the remaining sub-
programmes, including setting up young farmers, support to mountainous areas and support
for short-supply chains. It is unlikely that the least market integrated farmers, who usually
have small farms, will have a very strong and organised voice and be capable of influencing

decision-making in the direction of their interests.
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Table 1 Coefficient estimates

Quantile =005  @=0.10  @=015 =020 =025 (=030 =035 (=040 ¢=0.45 =050  @=055 =060  q=0.65 =070 =075 =080 (=085
Share 0.2201 0.4547 05000 05275 06091 06673 07128 07500  0.8157 0.8571 0.8824 0.9023 0.9267 0.9571 0.9822 0.9998 1.0000
E14 002018  0.02073
E15b 001948  0.01917 001885 001847 001732  0.01665
E15g 003922  0.03580 0032 002676 0.02519 001774  0.01868

E15h 004040 -003721  -0.0311 -0.0253

E33 001840  -0.01936 001974  -0.02009 -0.02090  -0.02069
F7 009872  0.08125 00605 00516 00450 0.0389

H2b 004573  -005020  -0.0512 -0.0507 -0.0490 -0.0461 -0.0432 -0.0400 -0.0372 -0.03367 -003011 -0.02778 -0.02519 002340  -002148 -0.02050  -0.01903
H2c 0.02441

H2e 0.02946 00288 00310 00364 00365 00307 0.02189

H3c 0.04956  0.04452 00398 00341  0.0286

H3d 0.01499
Heéd 0.0298 0.0249 0.02097

Hée 001816  0.01833
Hef 005750  0.05160 00457 00383 00326 00279 00233

Hég -0.02769 -00270 -00260 -0.0280 -0.0284 -0.0284 -0.0294 -003002 -0.03002 -0.03116  -0.03097 003252  -003192 -0.03241  -0.03368
K3 002774 002955 002596  0.02870
K4 00246 00271  0.0259

K5 005597  0.05334 0.0480  0.0359

K8b 002446  -00277 -0.0279 -00295 -00274 -0.0256 -0.0227

K8c -0.01596
K9b -0.02134

K9e 002953  0.02992 00301 00288 00307 00330 00340 00331 00318 003197 003041 002867  0.02824 002673 002493 002285  0.02197
K10a 00271  -0.0267  -0.0250 -0.02391 002182  -0.02046 001797 -0.01668  -0.01634
K10b 0.03256 00334 00359 00354 00335 00298

16 2006  -0.09692
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0.02476

0.03195

-0.03918
0.03228

-0.03669

0.02389

0.02675

-0.03624
0.02983

-0.03087

0.0219

-0.0323
0.0263
0.0287

-0.0281

0.0207

-0.0274
0.0261
0.0313

0.0198

-0.0253
0.0254
0.0286

-0.0239
0.0243
0.0246

-0.0203
0.05189

-0.0218
0.0225

-0.0213
0.0644

-0.0200
0.0217

-0.0221
0.06932

0.0204

-0.0216

0.06446

0.01934

-0.02158

0.06234

0.01867

-0.02156

0.05995

0.01822

-0.02002

0.05520

0.01809

-0.01914

0.05193

0.01793

-0.01779

0.04786

-0.01717
0.01958

0.01766

-0.01624

0.04988

-0.01695
0.01983

0.01745

-0.01601

0.04274

-0.01669
0.02010

0.01763

-0.01534

0.04369
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Table 2. Description of selected variables

Variable Description Measure

E14 Does your household plan to earn an income through starting up an own off-farm (2) very unlikely to (5) very likely
business within the next 5 years?

E15 Rate the importance of the following factorsfor why no household member (1) Not important to (5) Very important
currently works self-employed in a non-farm business

E15b Household members prefer agricultural work

E159 Insufficient availability of equity capital

E15h Insufficient availability of low cost credits

E33 Does your household plan to earn an income through taking up wage employment within (1) very unlikely to (5) very likely
the next 5 years?

F7 How isyour overall cash incomes and consumption in kind comparing to 2003 (1) much worse off to (5) much better off

H2 Statementsregarding your current aimsfor agricultural production (1) totally disagareeto (5) totally aggree

H2b To provide work for household members

H2c To transfer to the next generation

H2e To generate cash income

H3 Statements about agricultural production (1) totally disaggreeto (5) totally agaree

H3c We use agricultural business advice and information

H3d We fully employ household members

H6 Possible constraints to increase agricultural production (1) totally disagareeto (5) totally agaree

Héd We receive low prices for our agricultural output

H6e We lack the necessary skills and education

Heéf We lack information and advice on markets and prices

Hé6g We cannot meet the standards of buyers or public regulations

K3 Has a successor for the farm aready been designated by the household? Yes=1

K4 Thereis apotential successor, but we do not know whether he/she will really continue Yes=1
the farming activities

K5 Evaluation of the economic prospects of the farm within atimeframe of 5 years (1) Not competitive/Low profitability to (5)

Very competitive/High profitability

K8 How would the following influence the probability of your household investing in (1) Noinfluenceto (5) High influence
farming

K8b Contracts with buyers

K8c Access to agricultural credit

K9 How would the following influence the probability of your household ceasing with (1) Noinfluenceto (5) High influence
agricultural production within the next 5 years?

K9 Better opportunities to work off-farm

K9e Access to credits to invest in non-farm business

K10 Judgement about household’s abilitiesto adapt to the following EU regulations 1) Very difficult to (5) Very easy

K10a Veterinary and phytosanitary standards

K10b Food safety and quality standards

16 2006  How do you judge the contribution of your own food production to your household's (0) Not Important to (2) Very important

welfare
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G9a
God
G9e
Gof

G9j

Gon
G9
G9q
G10

Agreement with statements about buying/renting in and selling/renting out land

We would like to buy more land

Legal procedures make it difficult to buy land

Itisdifficult to know if there are potential conflicts over rightsin land
We would like to rent in more land

We would like to sell land

We do not have clear titles for land we wish to sell

We would like to rent out land

Itisdifficult to find people willing to rent land

According to current regulations, isit possible for your household to sell a part of the
garden or yard currently belonging to your house without also selling the house?

(1) totally disaggreeto (5) totally aggree

Yes=1
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Appendix 1
The quantile regression is the solution to the following optimisation problem:
mindp. (% -X"4,)

- i (A.6)

This minimisation problem is equivalent to maximising the likelihood function of Yy, assuming
that Yy, is a random variable from a skewed Laplace distribution with location parameter

u=X!pB. and scale parameter o, which leads to the Bayesian interpretation of the quantile
regression. This means maximising the following density function:

f(y|,u,0',r):Uz'(l—r)exp(—o;or(y—,u)) (A7)

The skewed Laplace distribution, assumed for the quantile regression residuals can be represented
as a scale mixture of normal distributions (Tsionas, 2003) as:

0z+¢u\ o'z . where

0 1-27¢

= =) d ¢ = 2 . In the above z follows an exponential distribution with mean o™
T\L1—7

r(l— r)

and and u is a standard normally distributed variable. Furthermore z and u are assumed to be

mutually independent.

The Bayesian adaptive lasso quantile regression model can be obtained by inserting the above re-
parameterisation of the skewed Laplace distribution and complementing it with suitable

(shrinkage) priors for the coefficients, as below:
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Yi :ﬂo"')ﬁTﬁ‘ngi +¢Ui\/0_14,

p(x,0)=x" (A.8)

The assumed Laplace priors on the coefficients and inverse gamma priors on ﬂ,f (rather than on
;) with hyper parameters x>0 and 6 >0complement the specification. The smaller values for

x and larger values for o result in a higher amount of shrinkage. Each coefficient B;is

o

regularised by a lasso—type penalisation parameter of T The above representation leads to the

J

following posterior:

p(Bs B.2.5.0,4 1Y, X)

n n

<« p(YlSoBizs0. X)[1p(z10) [T P(4.510.47) p(4] |x.5) p(0) P(,5)
" o (Y~ fo-X -6z
W= w2

: 1 ,3-2 o oS | x° g P L
X -—L - 12 _ 1 _a1 b
H{ﬁex‘{ ZstlefeXp{ MJF@)( ‘) exp[ —A}K & exp(~bo)

The actual implementation algorithm for a predetermined (fixed) quantile works as follows:
1.

Sk

Simulate the conditional intercept 5, ~ N[ —
n -

ianl(yi - X -62), [WZJZ"]%]
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B,

4.

G r2p  o(0°+24)
(v-p-xp) ¢

Simulate zi‘l ~ Inverse Gaussian \/

n -1
Simulate 3, ~N(B,.67), with 67 = (‘7¢22 Kfzle“SilJ and
i=1

=Glop 2, x?zjl{yi ~Bo=2 %P —HZJ

1#]

ﬂZ/fiZ
Draw s; ~ Inverse Gaussian J /,,3-2
o ]

3n

Simulate o ~Gamma(a,,a,) where a1:7+k+a
2
] [yi—ﬂo—Zw.—@zJ C s
= al +z |[+Y —2+b
% le 24’z i 22%;2

Simulate 27 ~ Inverse Gamma(1+ §,05,12+ K)

k
Simulate x ~ Gamma(k&, z/‘tjz}

j=1

Simulate 6 from its conditional posterior distribution given by:

p(81) (T (8))" Hﬂ

and

All the above steps are straightforward except the last one, since the full conditional posterior

distribution of 6 does not have a closed form. Note however that it islog-concave. Therefore, we

use the adaptive regjection sampling algorithm (Gilks, 1992) to sample from it. The adaptive

rgection sampling step, necessary to estimate the individual amount of shrinkage, is the main

additional computational cost associated with the Bayesian adaptive lasso quantile regression,

since in both the standard Bayesian quantile regression and in the Bayesian lasso implementation
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of Li et al. (2010) the faster standard Gibbs sampler can be used to simulate the full posterior
distribution — the latter is the prevailing practice in more recent empirical work.
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