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Abstract

The Environmental Stewardship Scheme (ESS) provides payments to farmers for the provision of
environmental services based on forgone agricultural income. Consequently, farmers with a relatively
low opportunity cost of agricultural land will be particularly attracted to applying for entry into the ESS
within a given payment region. This paper tests whether there exists a significant relationship between
Higher Level Stewardship (HLS) Scheme entry and agricultural yields. Empirically HLS participation is
found negatively related to cereal yields at the farm level. This could be associated with “auspicious
selection” of land into the Scheme, with greater “value for money” provided by the higher entry of land
with lower agricultural forgone income but higher environmental benefit within the region.
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1. Introduction

In Quillérou and Fraser (2010), we focused on the English Higher Level Stewardship (HLS)
environmental Scheme’s contract allocation between regions, where we showed that the budget
constraint on total payments to farmers encourages the selection of land in ‘low cost’ regions. So long
as ‘low cost’ regions provide similar environmental benefits to ‘high cost’ regions, the budget constraint
on spending potentially improves overall cost-effectiveness. In this note we focus on an empirical
assessment of farmers’ HLS option selection for entry into the Scheme within a given payment

region.

Since 1992, the Common Agricultural Policy has been subject to a series of reforms that have
gradually transferred support from agricultural production toward the provision of environmental goods
and services. Under the WTO, these payments are constrained to “the extra costs or loss of income
involved in complying with the government programme” (Annex 2, Articles 1 and 12, WTO, 2009).
Since 2005, the main agri-environmental scheme in England has been the Environmental Stewardship
Scheme (ESS) (Defra, 2005). ESS is a national scheme composed of two tiers: the lower tier
ELS/OELS (Entry Level Stewardship/Organic Entry Level Stewardship) Schemes with general agri-
environmental requirements; the higher tier HLS Scheme with more specific environmental

requirements and higher levels of environmental commitment.

The ELS Scheme employs a whole-farm approach. Any farmer and landowner can participate and
receive a 5-year contract (Defra, 2005). The ELS Scheme relies on self-selection by farmers of the
environmental options they will undertake from a pre-specified “menu”. For each option selected there
is a corresponding number of points reflecting the nationally estimated agricultural income forgone
(Defra, 2005). An ELS (OELS) Scheme agreement is guaranteed providing a farmer meets a 30-point
(60-point) target per hectare. This in turn yields a corresponding payment of £30/ha (£60/ha) (Defra,
2005).

The higher tier HLS Scheme targets more complex types of agri-environmental activities and land use
management (Defra, 2005). In common with the ELS Scheme, it is left to an individual farmer to select
farm specific land management options from a pre-specified set for each of which there is a
predetermined fixed per unit payment. However, entry into the HLS Scheme is at the discretion of
Natural England, the operating authority. Natural England selects applications by employing a scoring

and threshold mechanism, selecting contracts that provide “good ‘value for money’ ” (Defra, 2005).

The spatial differentiation, from 2005 to 2007, has been based on the 159 Joint Character Areas,
areas of the English countryside with “similar” landscape character, each with a specific association of
wildlife and natural features (Defra, 2005, 2006). Each of the Joint Character Areas has a
corresponding set of environmental targets against which bids submitted to the HLS Scheme are
scored, with additional points for enhancing a Site of Special Scientific Interest (SSSI) or a Scheduled
Monument (Defra, 2005). All scored applications are then pooled for all Joint Character Areas within
the same administrative region (roughly corresponding to Government Office Regions). Finally, a

threshold entry decision criterion (i.e. cut-off score) is set for all Joint Character Areas within the same
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administrative region, reflecting the available budget for the Scheme, and all applications that attain a
score greater than the regional threshold are offered a contract. The scheme targeting was revised in

2008 with the adoption of a map-based targeting overlapping the Joint Character Areas.

Based on recent evidence, the relationship between the forgone agricultural income (the approximate
basis for the HLS Scheme menu prices) and the environmental physical benefits provided by
conservation schemes seems to be limited at best (Naidoo and Iwamura, 2007, Haines-Young, 2009),
or negative (Goulding, 2000, Dallimer et al., 2009, Hanley et al., 2009, Kleijn et al., 2009). This
suggests a negative correlation between the forgone agricultural income and social environmental
value. If so, the HLS Scheme is incentive compatible and is likely to be associated with an “auspicious
selection” of land, with higher “value for money” (Defra, 2005), contrary to Fraser and Fraser (2006)
and Fraser(2009).

To date, the economics literature on adverse selection in agri-environmental scheme design and
implementation has been based on theoretical analyses of contract design mechanisms (Wu and
Babcock, 1996, Moxey et al., 1999, Feng, 2007). There currently exists very little research that has
attempted to examine this information problem empirically. The examples that do exist in the literature
have considered policy cost-effectiveness issues relating to auction mechanisms (Stoneham et al.,
2003, Latacz-Lohmann and Schilizzi, 2005, Connor et al., 2008, Windle and Rolfe, 2008) or (spatial)
benefit targeting (Langpap et al., 2008, Hajkowicz, 2009, Merckx et al., 2009). One exception
(Quillérou and Fraser, 2010) focused on HLS Scheme contract allocation between (landscape)

regions.

In the next section (Section 2), we test whether a significant relationship exists between HLS Scheme
entry and agricultural yields. We then discuss the consequences of this finding for environmental
benefit provision, and the achievement of “good ‘value for money’ ” (Defra, 2005). The final section of

the paper offers a summary and conclusions.

2. Data, Analysis and Results

In this Section we test whether a significant relationship exists between HLS Scheme entry and

agricultural yields.

The farm-level data used for this analysis comes from a survey collected and described in Bailey et al.
(2009). This survey includes various farm characteristics (size, farm type), agricultural characteristics
(crops, vyields, prices, self-assessed profitability relative to similar farms in the same area),
environmental scheme characteristics (in particular HLS, ELS, Countryside Stewardship Scheme,
Environmentally Sensitive Area scheme), socio-economic characteristics (farm status of respondents,
in full-time or part-time farming, years in farming), and postcode (area code only). Agricultural yields

for the complete dataset have been found to be in line with national averages by Bailey et al. (2009),

2 We are grateful to an anonymous reviewer for pointing this out and suggesting this term.
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so the data can be considered reasonably representative. The majority of data are arable or mixed
farms. There has been a relatively high uptake of the HLS Scheme by cereal farms: 27% by numbers
of farmers and 40% of the area (Boatman et al., 2007). For the sample data each farm was spatially
matched to government office regions using its postcode area (using ArcGIS, ESRI, 2006). Postcode
areas often overlap across several government office regions, so only entries that could be allocated
to a single government office region were retained for the analysis. This yielded a sample of 135

observations.

58% of the sample farms are in the HLS Scheme or intend to enter in the next three years, which is
much higher than the national average (0.5% of holdings in 2006, Boatman et al., 2007). This over-
representation of HLS Scheme farmers could limit the generalisation of the results to the full farmer
population for this empirical analysis. Differences in yield averages between crops are mostly due to
the number of zero-observations, and not to a difference in the range of yields. Sample observations
were mostly in the South East and the South West, which is in keeping with actual HLS Scheme
contracts (Boatman et al., 2007). But, our sample has the lowest number of farms in the North West

instead of Yorkshire and the Humber.

Although the preferred dependent variable is the quantity of land entered into the HLS Scheme per
farm, these data are not available from this dataset. An indicator of whether farms were already
entered into the HLS Scheme, or intended to enter within the next three years, was used. Therefore, a
binary variable (i.e. HLS Scheme entry/non-entry) was constructed to include both current entries and
intended entries. All intended entries were considered as effective entries, as most farms were already
enrolled into the Environmentally Sensitive Area Scheme or Countryside Stewardship Scheme (both
schemes have now been replaced by the Environmental Stewardship), or into the ELS Scheme (lower

tier).

In terms of independent variables farm size (Total farm area) was included, as this has previously
been found to potentially influence participation in agri-environmental schemes (Bonnieux et al., 1998,
Boatman et al., 2007, Defrancesco et al., 2008, Hynes and Garvey, 2009). More generally, the
adoption of the latest English agri-environmental schemes has been found to depend on farm
structural characteristics and farm size. For example, these agri-environmental schemes are often less
attractive for intensive production systems and smaller holdings. Also, scheme participation tends to

be higher for cereal farms (Boatman et al., 2007).

The number of arable crops (Number of crops) was employed as an explanatory variable, as the sum
of the types of wheat and barley cropped. The number of farm activities (Number of farm activities)
was derived from the types of farm recorded in the dataset (one activity for arable only or livestock
only farms, 2 for mixed farms), as this is expected to influence participation (Boatman et al., 2007,

Hynes and Garvey, 2009).

Yield variables for different cereal crops (i.e. wheat for milling or animal feed, barley for animal feed)

and other crops (as surveyed) were included as explanatory variables.
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A question asking farmers to self-assess their relative level of profitability was included in the
guestionnaire. This information has been used by employing two dummy variables that takes the form
Less Profitable and More Profitable, with the classification Equally Profitable retained as the reference
level. Farmer status was included in the analysis as a dummy variable (one if the farm manager, and
zero if the farm owner or the tenant farmer). To date in the literature there is mixed evidence regarding
the impact of farm tenure on Scheme participation (see Wynn et al., 2001, Defrancesco et al., 2008,
Hynes and Garvey, 2009). We also included a dummy variable of whether respondents were in full-

time agriculture (Fulltime) as opposed to part-time farming or agribusiness.

The number of years (Year decider) respondents have been the main decision-makers on the farm is
included as an explanatory variable, as farmer age has been found a significant explanatory variable
in previous studies (e.g. Bonnieux et al., 1998, Wynn et al., 2001, Hynes and Garvey, 2009).
Education level, measured as a category variable, is also included, which has been found to be
negatively related to participation in agri-environmental schemes by previous research studies

(Bonnieux et al., 1998, Defrancesco et al., 2008).

Finally, government office region dummies were included so as to control for between-region
variations (with the East of England region taken as reference), of agricultural and environmental

characteristics, and of different HLS Scheme budgets.

In summary, the explanatory variables used to determine entry to the HLS Scheme are: total farm
area; number of different crops (for wheat and barley); number of farm activities; yields of three crops
(milling wheat, feed wheat, barley); relative level of profitability (dummies); type of farmer (farm
manager by reference to farm owner and tenant farmer); number of years as main decision-maker
(Year decider); government office regions (dummies). A statistical summary of the variables employed

is reported in Annex 1 8.

Given the form of the dependent variable, we employed limited dependent variable regression
methods. A logit regression model was estimated with the marginal effects reported in Table 1. These

are calculated at the point of the sample mean.

The pseudo R? value is low (16% - Table 1), as expected for cross-sectional data. The Likelihood
Ratio (LR) Chi? test statistic is significantly different from zero (p-value of 0.0859), suggesting the
parameters are jointly significant. Nevertheless, only five of the explanatory variables are significantly

related to entry to the HLS Scheme.

3 All estimations were performed using Stata 9 (StataCorp, 2005). All pairs of variables display very low correlation coefficients,
with most coefficients less than 20% for each pair of variables. The correlation coefficient between the number of farm activities
and each of the crop yields is between 40% and 50%. The correlation coefficient between Total farm area and the Farm
manager dummy is the highest at around 52%. These coefficients are reported here in relation to the possible existence of

collinearity, which appears limited.
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The total farm area and number of crops (structural factors) have a significant positive influence on
HLS Scheme entry (respectively at a 10% and 5% level of significance), which is consistent with the
findings of Boatman et al. (2007). The marginal effect for total farm area is, however, very low (0.0%

increase in HLS participation for each extra hectare of farm land).

Table 1: Logit regression results of HLS Scheme participation

Marginal effects
Variable dy/dx Std. Err.
Total farm area 0.000 * (0.000)
Number of crops 0.216 ** (0.098)
Number of farm activities 0.143 (0.109)
Yield wheat milling -0.018 (0.017)
Yield wheat feed -0.033 **  (0.015)
Yield barley feed -0.035 * (0.018)
Yield other crops 0.005 (0.008)
Less Profitable 0.019 (0.161)
More Profitable -0.086 (0.128)
Farm manager -0.157 (0.181)
Fulltime 0.312 ** (0.153)
Year decider -0.003 (0.005)
Education 0.041 (0.048)
East Midlands -0.090 (0.168)
North East 0.215 (0.197)
North West 0.114 (0.282)
South East -0.014 (0.163)
South West -0.233 (0.151)
West Midlands -0.181 (0.212)
Yorkshire and the Humber -0.078 (0.190)
Number of observations 135
Log likelihood -77.39
LR Chi2 (20) 2910  *
Pseudo R? 0.158

(*: significant at a 10% level; **: significant at a 5% level; ***: significant at a 1% level of significance)
The marginal effects for yields of wheat and barley for feed crops are also found statistically significant

(respectively at a 5% and 10% level of significance). Being in fulltime agriculture has a positive

influence on HLS Scheme entry (at a 5% level of significance), contrary to the findings of Hynes et al.
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(2008) for the Irish REPS. This discrepancy could be due to the HLS Scheme being designed as the
highest tier of the ESS, globally more environmentally demanding and with 10-year agreements. It
could also be down to differences in farming in England and Ireland, or to differences in Scheme
design especially with respect the types of environmental goods and services being valued or the type

of farming implicitly supported.

Most of the explanatory variables suggested in the literature have not been found significant here. This
would suggest that there is no simple and reliable theoretical model of participation appropriate for this

dataset

In summary, entry (i.e., participation) in the HLS Scheme significantly decreases with increasing yields
of crops for feed wheat and barley within the different government regions (as no regional dummy was
found significant). This result implies there is some evidence of farmers entering land of lower
agricultural quality (yield) than average into the HLS Scheme. This finding is consistent with the results
of studies by Shoemaker (1989), Osterberg (1999, cited by Ferraro, 2008), Osterburg and Nieberg
(1999, cited by Latacz-Lohmann and Schilizzi, 2005), and Osterburg (2001), which showed higher
participation rates in regions of poorer soils, lower yields and a lower share of intensive crops, and a
generally lower intensity of land use (hill areas). In addition, this finding is consistent with the most
recent studies of higher participation in the Irish agri-environmental scheme (REPS) for more
extensive systems of farming (less environmentally degrading) or for lower soil quality (Hynes and
Garvey, 2009).

The study of Rygnestad and Fraser (1996) showed that farmers had an incentive to set-aside their
lower vyielding land in order to minimise the impact of the set-aside requirement on their production
income. This “adverse selection” of lower yielding land by farmers reduced the cost-effectiveness of
the policy’s attempts to reduce output. However, Rygnestad and Fraser (1996) also showed that this
lower yielding land exhibited greater potential for nitrate leaching from fertiliser application, resulting in

an “auspicious selection” of land for set-aside from the perspective of environmental benefits.

In the context of this study, such “auspicious selection” would also be occurring if the lower yielding
land being offered for participation in the HLS Scheme was similarly providing a greater environmental
benefit in terms of reduced nitrate leaching or enhanced habitat provision than other land not being
offered for participation. Moreover, if such a negative correlation between agricultural income and
environmental benefit could be demonstrated to apply for land selected into the HLS Scheme, then
this finding would imply improved cost-effectiveness of the Scheme. This would further support the
findings of Quillérou and Fraser (2010) regarding the beneficial impact of design features of the HLS

Scheme on its cost-effectiveness.
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3. Conclusion

This paper has examined the selection by farmers of land for entry into the HLS Scheme within a
region of common payments for participation. Section 2 of this paper focused on determinants of

farmers’ participation in the HLS Scheme, including cereal yields.

The results show that HLS Scheme participation as measured here is not well explained by the
variation in most of the explanatory variables suggested in the literature. In our sample, participation is
significantly influenced by the yields of feed wheat and barley, total farm area, the number of crops,
and whether farmers are in full-time agriculture. Within a given region, farmer participation in the HLS
Scheme is significantly negatively related to farm yields. These results might, however, not be
representative of the whole farmer population, in relation to the over-representation of HLS Scheme
farmers in the sample. The regional effects might also not be found significant here because of the
dataset regional spread and structure.

The same type of analysis could be applied to types of options other than just the arable ones (e.g. for
grassland options). It would also be interesting to apply the same approach, controlling for landscape
regions (lower geographical level than government office regions), to test whether the relationship

holds at a lower level of analysis.

Nevertheless, the Scheme objective - the provision of “good ‘value for money’ ” (Defra, 2005) - would
be achieved so long as there is a negative correlation between environmental benefit and the
opportunity cost of provision (yield), as suggested by empirical studies. In this case, the Scheme
would result in “auspicious” rather than adverse selection, with lower yielding/higher environmental
benefit land being enrolled in the HLS Scheme. In addition, this within-region finding would further
support the between-region design benefit features of the HLS Scheme identified by Quillérou and
Fraser (2010).
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Annex 1.

Table 2: Variable description and statistics of regression sample (N = 135)

Variable Units Mean Std. Dev Min Max

HLS entry dummy 0.58 0.50 0 1
Total farm area ha 385.21 439.72 5.26 2,374.00
Number of crops 1.70 0.91 0 4
Number of farm activities 1.50 0.50 1 2
Yield wheat milling t/ha 3.62 4.26 0 10.20
Yield wheat feed t/ha 5.36 4.25 0 11.25
Yield barley feed t/ha 2.44 3.43 0 10.00
Yield other crops t/ha 2.97 8.90 0 101.00
Less Profitable dummy 0.11 0.32 0 1
More Profitable dummy 0.24 0.43 0 1
Farm manager dummy 0.14 0.35 0 1
Fulltime dummy 0.88 0.32 0 1
Year decider years 21.80 11.58 0 55
Education categories 3.78 1.10 1 5
East Midlands dummy 0.13 0.33 0 1
North East dummy 0.07 0.25 0 1
North West dummy 0.02 0.15 0 1
South East dummy 0.14 0.35 0 1
South West dummy 0.19 0.40 0 1
West Midlands dummy 0.06 0.24 0 1
Yorkshire and the Humber dummy 0.10 0.30 0 1
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