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Abstract

The objective of this paper is to investigate the relationship between the environmental efficiency
and farm commercialisation in selected EU NMS (Bulgaria, Romania and Poland). Using a cross-
section of agricultural households, environmental technical efficiency scores are calculated using
hyperbolic distance function approach. The results indicate there is a negative relation between the
increase in commercialisation of small farms and the production of negative externalities, like nitrogen
surplus.

Keywords: distance function, nitrogen surplus, market integration, stochastic frontier analysis

Introduction

While the Common Agricultural Policy (CAP) of the EU recognises that food production remains
the main function of agriculture, pillar two of the CAP explicitly promotes the production of
environmental outputs, like biodiversity and landscape amenities. In the New Member States,
subsistence agriculture became more widespread during the transition period which was characterised
by economic restructuring and a resulting decrease in non-agricultural employment level. The
restitution of ownership to the pre-communist land owners and the increased level of unemployment
led to an increase in the number of subsistence/ semi-subsistence farmers, initially using agriculture as
a buffer against unemployment. These subsistence and semi-subsistence units coexist with commercial
agriculture. However, despite the progress with economic restructuring and reappearance of economic
growth subsistence and semi-subsistence structures remain and appear to be quite resilient, perhaps
due to subsistence poverty-trap phenomenon and/ or to the lifestyle preference.

Given the apparent resilience of subsistence agriculture, and the policy goal of rapid
commercialisation an assessment of the comparative provision of environmental outputs is useful. The
environmental outputs can be negative externality (e.g. nitrogen surplus) or positive externality (e.g.
crop diversity). Several studies give evidence of environmental benefits of small semi-subsistence
farms in comparison to intensive specialised business operations. (Brush et al., 1992;VVan Dusen et al.,
2005;0mer et al., 2007)

The decline in the subsistence level in NMSs could be achieved by policies promoting structural
change through an increase in their level of market integration or by encouraging them to give up
agriculture altogether. A support package of measures based on European Commission regulations
1698/2005 is being developed to support semi-subsistence farmers undergoing restructuring. It is
conditional on a business plan and it is under a form of a flat payment per year (European Council,
2005). However, very little research has been done on the environmental effects of such a structural
change. This research is aimed at filling this gap.

The objective of this paper is to investigate the relationship between the environmental efficiency
and farm commercialisation. This will inform the debate on whether EU and national policies need
support semi-subsistence farms in order to compensate them for the delivery of environmental public
goods.

Literature review

The role of agriculture in the supply of non-commaodity outputs (NCO) has been recognised
given the existence of jointness in the production between NCOs and commodity outputs, and the
existence of market failure in the provision of NCOs (OECD, 2005a). The term non-commodity output
defines a good that has a public good or externalities characteristic e.g., environmental services, food
security, land conservation, pollution (OECD, 2005b). For the purpose of this paper, we will mostly
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concentrate on the negative externalities that arise from agriculture and refer to them using the term
environmental output.

The amount of marketable® and environmental output supplied depends on farms heterogeneity
(Bontems et al., 2004) which is given by soil, climate, farm location and the level of intensification
(Le Cotty et al., 2008), or type of farming practice (Hodge, 2008). For example, crop selection, crop
rotation and tillage contribute to the “provision” of negative externality outputs, i.e. soil erosion,
nutrient run-off.

As mentioned, this paper focuses on identifying the change in environmental outputs due to the
transition from subsistence to commercial farming. There is no agreed definition or a measure of
subsistence. A subsistence household is considered as an agricultural household that consumes its
agricultural production entirely. At the opposite end, commercial households are those selling all their
agricultural output. However, in reality it is more likely to encounter households that are either
subsistence-orientated (that sell less than 50% of their output) or commercial-orientated households
(that sell more than 50% of their output).

The interest in studying subsistence agriculture is motivated by governments’ desire to reduce to
number of households® that are practising this type of agriculture. Although it has been highlighted
that subsistence agriculture has an important role in improving the low-income households’ diet
during transition times, subsistence-orientated households are considered to be an “impediment to
economic growth” and they have a low responsiveness to government policies (Heidhues et al., 2003).

The reasons behind the level of market integration of semi-subsistence households have been
given a substantial attention in the literature since it affects the aggregate market supply of agricultural
output (Renkow, 1990). Toquero et al. (1975) found that the portion of output which is sold is mainly
influenced by the output yield. Their policy implications suggested that targeting technology
improvement would be more successful in increasing the subsistence household/ farms marketable
output than those offering price support.

Similar policy implications were suggested by Rios et al. (2008) who tested the direction of
causality between the productivity and market integration for households in three countries: Tanzania,
Vietnam and Guatemala. They found that for the countries analysed there was a positive correlation
between the agricultural productivity and the commercial orientation of the households.

Unfortunately, apart from marketable outputs and positive externalities*, agriculture supplies also
negative externalities. In all types of production processes, there is no complete transformation of
inputs into outputs, so there is always a residual or by-product (Ebert et al., 2007). The production
process of any agricultural household involves the use of market inputs (e.g. pesticides and fertilisers),
land, family and hired labour, and capital to obtain outputs. Similarly to any production process,
agricultural production may lead to some by-products which are considered negative externalities like
waste® (e.g. nutrient run-offs) and pollution (e.g. water contamination).

The environmental impacts, usually associated with agricultural production, are on soil and water
quality, air quality, biodiversity, wildlife habitats and landscape amenities. The positive and/or
negative externalities of agriculture are linked to the agricultural practices through the level of
agricultural output produced, technology used, and the amount and mix of chemicals (Kelly et al.,
1996;0ECD, 1998). For example, different input combinations and the allocation of land between
marketable outputs affect the biodiversity, and nutrient and pesticides runoffs (Lankoski et al., 2003).

2 The marketable output from agricultural activity refers to all agricultural products for which a market exists.

% In Romania alone there are around 3.9 million agricultural households, and 1.6 million own less than one ha (European
Commission, 2002).

4 For example, biodiversity.

% Waste is defined here as the surplus of inputs that was not transformed into outputs through the production process.
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However, a change in farming practices might lead to loss of farm income or the need for
investment in new technology. Kelly et al. (1996) and Bailey et al.(1999) investigated the tradeoffs
between farm income and environmental performance of different cropping systems. The study of
Kelly et al. (1996) shows that no-till rotation systems lead to the greatest net returns in the long run
with the lowest nitrogen loss. Also, the conventional tillage system is preferred to the reduced-tillage
system because it uses less chemical fertiliser and herbicides.

Given the popularity of the agri-environmental schemes to promote good farming practices,
Havlik (2005) has simulated the impact on the environmental outputs when direct payments are
completely decoupled for beef farmers in France and the Czech Republic. When the farmers are part
of an agri-environmental scheme, they receive a payment for the provision of environmental output
which aims at ensuring that their supply will reach the social optimum. The question that arises in this
case is whatever the NCOs could the NCO be provided cheaper by other activity than jointly produced
NCOs and agricultural output? (Le Cotty et al., 2008)

One way to reduce the level of negative externalities produced by small households who may not
take part into an agri-environmental scheme will be either to force them out of agriculture or to
provide opportunities for off-farm income in order to reduce their on-farm labour hours. Shively et al.
(2006) show that the existence of off-farm employment opportunities can reduce the deforestation
level and erosion damage of using improper farm practices. In the latter case, it is argued that the
interaction between two agricultural systems (in upstream and in downstream) on the labour market
leads to a reduction in the soil erosion generated by upstream farms which has an impact on
productivity gains of downstream farms.

It can be argued that the causality between environment and agricultural production goes both
ways. Rahman and Hasan (2008) show, using data on wheat producers from Bangladesh, that land
type, soil quality and delay in sowing have an important effect on productivity and their omission from
inefficiency estimations may lead to an upward bias.

When investigating negative externalities, there is a question: who should pay for the damage.
Applying the ‘polluter pays principle’ is difficult in agriculture, especially when the use of
contaminants, i.e. chemical fertilisers and pesticides, leads to non-source pollution. The problem is
exacerbated in the case of large land fragmentation; one can only acknowledge the contamination of
ground water with nitrates in an area. Retracing the source it is almost an impossible task.

Internalising the cost of pollution involves setting penalty taxes or rates by the government. It is
also difficult to set the correct price for environmental goods given there is no market for it. Most of
the studies in pollution modelling are using shadow prices based on abatement cost or the level of tax.°®
To solve this problem, Fare et al. (1993) developed a new approach to generate shadow price for
undesirable outputs, i.e. pollution or *bads’, by estimating output distance functions as frontiers.

One alternative approach for modelling “bad” outputs takes into account the material-balance
condition: ““what goes in must come out’’(Coelli et al., 2007). Based on this condition, Coelli et al.
(2007) proposes a new measure for environmental efficiency by minimising the quantity of nutrients
associated with producing a certain amount of agricultural output, e.g. minimising the nutrient surplus
(nitrogen and phosphorus) in livestock production.

There are several studies that either develop a new efficiency measurement tools which take into
account both desirable and undesirable outputs (Fare et al., 1989;Fére et al., 1998;Fernandez et al.,
2002;Fére et al., 2004), or propose an environmental efficiency measure (Fére et al., 1996;Reinhard,
1999;Coelli et al., 2007).

Estimating the environmental efficiency (EE) is a useful tool in assessing the environmental
impact of an economic activity with several unintended outputs. Most of the studies use distance

® For agriculture, as a price of environmental output, the payment received in agri-environmental schemes could be used. (Le
Cotty et al., 2008)
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function approach which has the advantage of not requiring prices for outputs (Fare et al.,
1996;Reinhard et al., 1999;Fare et al., 2004;Aiken, 2006). For example, Reinhard et al. (1999) and
Fernandez et al. (2002) have computed the EE scores for Dutch dairy farms using as undesired output
the nitrogen surplus. It is a proxy for the environmental damage caused by nitrogen run-off in
agriculture.

Another approach to assess the negative externalities from agriculture involves estimating the
impact of the contamination-causing inputs on EE or technical efficiency (TE) using stochastic
frontier approach. Reinhard et al.(2002) investigate the factors that could explain the variation in
environmental efficiency between Dutch dairy farms. As expected, nitrogen in inputs is negatively
related to the EE. Hadri et al. (1999) identified a negative relationship between technical inefficiency
and farm size, and the use of fertilisers and pesticides.

Not only ‘bad’ outputs can affect the farm efficiency. Areal et al.(2009) discovered that farm
efficiency scores change when taking into account the provision of positive externality outputs.
Biodiversity is considered a positive externality output of agriculture and it is linked to the
composition of commaodity output and farming practices (OECD, 2001). One of the components of
biodiversity — agricultural diversity” was given special attention in the literature especially in relation
to small farms. Several studies identified the contribution of small farms to the preservation of
agricultural diversity (Brush et al., 1992;Birol et al., 2004;VVan Dusen et al., 2005;Di Falco et al.,
2009) but we were unable to find any study focusing on the negative externality output provided by
small farms.

Methodology

As mentioned before, the focus of this paper is the link between subsistence and commercial
behaviour, on the one hand, and the possible environmental outputs that result from the different
degrees of market integration of agricultural households. The main assumption is that changing the
degree of market integration affects farm practice and results in different environmental effects.

The empirical analysis consists of the following steps: (i) computation of environmental
efficiency; (ii) estimation of the effects of market integration, farming practices and other relevant
variables on the environmental efficiency scores.

Since there is no price information about the environmental output®, distance function approach is
preferred to characterise the multi-output technology used by the agricultural household. This
approach is also useful since it is not certain that the behaviour of subsistence orientated households
can be considered as either cost minimising or revenue maximising (Coelli et al., 2005).

If we denote yeRT the vector of m agricultural products (marketable output), ZG‘Jﬂ

represents the vector of j environmental outputs and x € R' the vector of inputs, then the household’s
technology set are:

T ={(x, y,2): x can produce (y, z)} ey

Since it is not feasible to reduce the production of environmental outputs without also reducing
the production of intended outputs (i.e. agricultural products), we assume that the technology is

weakly disposable in outputs, i.e. if (x,y,z)eT 0<@<1then(x,y/0,6z)eT.

" It reflects the diversity within and among species found in crops and domesticated livestock systems (Di Falco et al., 2008)
8 As mention above, by environmental output it is meant nitrogen surplus as a negative externality.
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To compute the environmental efficiency, the hyperbolic distance function approach, as presented
in Cuesta et al.(2009) is applied. This approach has the benefit of allowing agricultural products and
negative externality “to vary in the same proportion but in opposite directions” (p. 2233).

The technology of the agricultural household is represented by a hyperbolic distance function
which describes the maximum expansion of agricultural products vector (y) and equiproportionate
contraction of environmental vector (z) when the input vector (x) is fixed (Cuesta et al., 2009: 2234):

D, (x,y,2)= igf{0> 0: (x%,&zj eT}

(x,y,2)eT &0<D(x,y,2)<1

()

By treating the marketable and environmental outputs asymmetrically, one provides an
environmental friendly characterisation of production technology (Cuesta et al., 2009). If Dy = 1, then
it could be said that the agricultural household is using the most environmental friendly farming
practices.

In the second step, it is assumed that environmental efficiency of the agricultural household is
influenced by the decision to consume or sale its output. Thus, the functional relationship between
environmental efficiency and market integration, household and farm characteristics will be tested.

The existence of the following function is considered:
EE=g(mk,%?,,,) ()
Where Mk = market participation index®;

¥,,, = vector of farm and household characteristics, e.g. age and education of the head of

household, size of the household, main employment of the household head, existence of off-farm
income.

Data

In this paper we use primary data on agricultural households from a survey carried out within EU
FP6 SCARLED project. The sample consists of a cross-section of 455 households from Bulgaria,
Poland and Romania and their agricultural activity in 2006.

To avoid the problem of multicollinearity, for the estimation of the hyperbolic distance function,
only three outputs and four inputs will be used. The inputs have been aggregated in four categories:
land (ha), labour (hours), manure used (kg) and other inputs (PPP currency). Two marketable outputs,
e.g. crop output and animal output, are aggregated as implicit quantity index using prices expressed in
PPP. The environmental output used in the analysis is nitrogen surplus calculated using a farm-gate
definition and it is measured in kg (Brouwer, 1998).

The descriptive statistics of the all variables used in the analysis are summarised in Table 1.

J

JgiTotaI sales;
J -
%TOtal production;,

% The market participation index will be calculated using Sales Index;, =
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Table 1 Descriptive statistics of the sample

Variable™ Mean Std. Dev. Min Max
y1 Crop output 2.123 3.745 .0209266 38.11501
y2 Animal output 2.301 3.607 .0031728 29.24296
z Nitrogen surplus 2.802 5.382 .0002801 39.72583
x1 Land 1.933 2.942 .0018254 29.31581
x2 Labour 1.339 972 .0180196 6.193049
x3 Manure 418 1.001 0 6.055902
x4 Other variables 2.597 4.307 8.36e-06 36.28432
= 0,
Manure dummy (dx3)** é;gi?éﬁ

For the second stage of the analysis, different farm and household characteristics are used to
determine their influence on the environmental efficiency. The variables were selected based on the
most commonly used in previous studies (Chavas et al., 2005;Latruffe et al., 2008).

Table 2 Descriptive statistics of variables used in second stage estimation

Variable Mean Std. Dev. Min Max
Market integration .364 .268 0 1
Age of household head 55.56 13.437 18 89

Gender of household head

Male= 85.05% Female= 14.95%

Main employment area of household head

Farm work on own land=23.57%
Wage job=29.74%
Other=7.27%

Pensioner = 39.43%

Using hired labour

Yes=13.41% No = 86.59%

How did you farm your land?

Mainly agricultural machinery = 74.01%
Mixed = 12.78%
Mainly manually = 13.22%

Education of the household head

No schooling = 1.32%

Primary & Middle school = 51.87%
High school = 41.10%

University = 5.71%

Existence of wage income in the

household

Yes =59.47% No = 40.53%

Results

Estimation of environmental efficiency

The first step consists of a parametric estimation of hyperbolic distance function using stochastic
frontier approach since it separates environmental inefficiency from random noise that cannot be
controlled by the agricultural household. For this purpose we have to choose a flexible functional
form. The most used functional form in the literature is the translog (Lovell et al., 1990;Reinhard,
1999;Coelli et al., 2000;Nehring et al., 2003;Huang et al., 2007;Cuesta et al., 2009).

10 All inputs and outputs were divided by their geometric mean prior to the analysis.
' Since there are households that do not used manure and a translog function form will be used in the analysis, we follow the

method proposed by Battese (1997) and replace x3 = max { x5, dx3) .

if the quantity of manure is zero.
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The benefits of using distance function approach are that it does not require aggregation, prices or
behavioural assumption. The main difficulty in econometrically estimating the distance function lies in
the dependent variable — one does not observe it. To solve this problem, one utilises the property that
the hyperbolic distance function is almost homogeneous of degree (0, 1, -1, and 1):

D(X,AY,A71Z) = AD(X,Y, Z) for any A=0 4

The translog hyperbolic distance function with two marketable, one environmental output and
four inputs is described by:

-
r

InDy = ag + S, a;lny; + azinz+ %, B lnx, + %Eizlzﬁzlai}-m}-‘im}y + %Inz ¥ Inz +
1 7 o - 2 -
EE?:12?=1 Bij inx; Inx; + 23:12?:1 GijInyinx; + Xz Iny;inz+ Yoy inzinx +

¥ zerodummies + ¥, country dummies + g;

®)

We can arbitrary choose one of the marketable outputs to impose the almost homogeneity
condition so that: A = Yi and we obtain:

1 1
—Iny; = ap+ E?:vﬁ’i Inx; + azlny; + azlnz® + :E?:1Ej:1ﬁi}-inxiimg,- + = agp Inyyiny; +
. 2 2

- tgzlnztinz® + Ej’:l 8y Inx;Inyy + Ejzl 835 Inx;Inz”™ + ¥ zerodummies +

¥ country dummies + u; + v,

(6)
Where y; represents crop aggregated output and y*=y,/y; and z*=z*y;;
u;~N(0,52) represents the one-sided inefficiency and v; ~N{(0,a2) is the standard error term.

The estimated parameters of the translog using MLE are presented in Table 3. The Likelihood
ratio test and the lambda value greater than one (A=1.406) confirm the existence of inefficiency. Also,
the extent of total variation (¢ = o2 + o.%) due to differences in environmental efficiency is 66%
(gamma value) which makes stochastic frontier a more appropriate estimation method than OLS. High
gamma value implies that a high proportion of the differences between farmers’ observed output and
the maximum possible output are due to farmers’ practices and behaviour rather than random
variation.

Table 3 MLE estimation of the hyperbolic distance function

Variable Coefficient | Std. Err.
Log(y2) -0.254*** 0.017
Log(z) 0.356%** 0.019
Log(x1) 0.034 0.027
Log(x2) 0.065** 0.029
log(x3) 0.047 0.037
log(x4) 0.027 0.024
log(x4)*log(x4) 0.077*** 0.016
log(y2)*log(y2) -0.039*** 0.012
log(y2)*log(z) 0.022%*** 0.007
log(z)*log(z) 0.060*** 0.009
log(y2)*log(x2) -0.041** 0.018
log(z)*log(x2) -0.008 0.011
log(z)*log(x4) -0.063*** 0.013
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dx3 -0.184%** 0.049
_cons 0.511%** 0.057
/Insig2v -2.137 0.156
/Insig2u -1.448 0.235
sigma_v 0.344 0.027
sigma_u 0.485 0.057
sigma?2 0.353 0.043
Lambda= sigma_u/ sigma_v 1.411 0.079
Gamma 0.666

Number of obs = 455

Wald chi2(14) = 2902.44

Prob >chi2 = 0.0000

Log likelihood =-279.91701

Note: *** ** * ==> Sjgnificance at 1%, 5%, 10% level.

With a full translog specification only 43% of the parameters are significant. In this case, we test
if other specifications for the functional form perform better, including a scaled down translog
specification. The scaled down translog includes only those interaction terms and dummies™ that were
statistically significant at 10% level in the estimation of the full translog specification. From the results
in Table 4, we may conclude that scaled down translog is the most appropriate specification of the
functional form.

Table 4 Tests for alternative specifications of the functional form

Model Null Hypothesis Log likelihood Chi2 critical value | Decision
Full translog -270.19861

Cobb-Douglas -320.67395 100.95 rejected

Simplified translog All d;; =0 -288.96565 37.53 rejected

Scaled down translog -279.91701 19.44 accepted

For the overall sample, the average environmental technical efficiency of agricultural households
is 0.714. Agricultural household can increase agricultural outputs by 40% (=1/0.714) and at the same
time reduce the nitrogen surplus by 28.5% (=1-0.714). The results are summarised in Table 5 and the
frequency distribution of environmental technical efficiency is plotted in Figure 1. On average,
Bulgarian households are less environmentally technical efficient compared with the other two
countries.

Table 5 Environmental technical efficiency by country

Country | Obs | Mean | Std. Dev. | Min | Max
Bulgaria | 120 | .697 | .153 183 | .910
Poland | 114 |.715 |.111 323 | 917
Romania | 221 | .722 | .083 431 | .918
Sample | 455 |.714 | .112

12 Country dummies were not statistically significant at 10% level.
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Figure 1 Frequency distribution of environmental technical efficiency

Around 56% of the household have environmental technical efficiency scores above the average.

Determinants of environmental inefficiency

The next step in our analysis is the identification of farm and household characteristics that can
explain the difference in environmental efficiency. As stated before, the main objective of this paper is
to verify if there is a significant relationship between the level of market integration of the household
and the environmentally friendly farming practices.

To estimate Equation 3, we use the predicted environmental technical efficiency scores from
stage one of the analysis as a dependent variable. Since the efficiency scores take a value between zero
and one, the common approach in the literature is to use Tobit regression (Chavas et al., 2005;Rios et
al., 2005;Wossink et al., 2006;Hoff, 2007).

Following Lovell et al. (1994), we are going to use the following transformation to unbound the
depended variable and then use OLS:

ee =In (ﬁ -1) )

where EE represents the predicted environmental technical efficiency score obtained in the previous
stage. In this case, (1/EE-1) represents the proportional decrease in nitrogen surplus that can be
achieved with the same amount of inputs. Since nitrogen surplus is considered a “bad” output
produced by the agricultural household, then this term can be considered as environmental efficiency.

The OLS results explaining the variation in environmental efficiency are reported in Table 7.
Gender and education of household head were found insignificant.

Since both environmental efficiency and market integration index are calculated using the
quantity of outputs produced, there is a risk of endogeneity which may lead to biased OLS estimates.
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The correlation between the independent variables and the error term is zero and the homoskedasticity
assumption is not violated™.

Table 6 OLS regression results

Variable Coef. Std. Err.
Market integration -0.618%*** 0.102
Age 0.006** 0.003
Gender -0.069 0.072
_lhowfarm_2 -0.078 0.076
_lhowfarm_3 0.277*** 0.076
_Imain_emp~2 -0.155** 0.073
_Imain_emp~3 -0.286** 0.113
_Imain_emp~4 -0.163** 0.086
Household size -0.001 0.018
_leducatio~2 -0.149 0.223
_leducatio~3 -0.159 0.223
_leducatio~4 -0.263 0.245
_cons -0.800*** 0.278

The findings show that market integration level has a strong negative effect on environmental
efficiency. The negative sign of the coefficient suggests that if agricultural household increases the
proportion of marketable output that it sells, then the environmental efficiency of the household
decreases.

While gender of household head was found statistically insignificant, the age of household head
has a positive and significant effect on ee, although it is small in magnitude. Farming mainly manually
(_lhowfarm_3) has a positive effect on ee compared to farming mainly using agricultural machinery.

The main employment of the household head seems to have a significant impact on
environmental efficiency of the household. If the household head’s main employment is not working
on the own land, then the environmental efficiency of the household is lower compared to the
households where the household head is mainly involved in the agricultural activity on own farm.

Conclusion

Environmental efficiency analysis has an important role in promoting policies aiming at reducing
the pollution generated by agricultural activity. Using a hyperbolic distance function, the impact of
market integration and different household characteristics on environmental efficiency is evaluated.

Our results suggest that there is a trade-off between an increase in commercialisation and the
production of negative externalities, and this trade-off must be taken into consideration by policy
makers while discussing the shape of the CAP post-2013. Given the huge number of small farms in
NMS and their concentration is certain areas (often environmentally fragile areas), the environmental
consequences of policy incentives to stimulate market integration might be significant. A right balance
between the objectives of competitiveness, on the one hand, and environmental benefits, on the other,
has to be struck. The main contribution of our analysis is that it shows in a rigorous gquantitative way
that there are economics grounds for public support to semi-subsistence farms based on the externality

13 A Breusch-Pagan / Cook-Weisberg test for heteroskedasticity was performed and homoskedasticity cannot be rejected at
5% significance level.
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argument. The form of this support and the way to be disbursed in order to reach the millions of
predominantly subsistence farmers at reasonable administrative costs, are issues where a more active
policy debate involving all rural stakeholders is necessary. While currently commercial farms are
rewarded for using good farming practices, small subsistence-orientated farms do not receive any
payment for their share in the provision of environmental goods, a situation that needs to be changed
in future.
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