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Risk considerations in the economic assessment of low-input crop production techniques:
an example from Swiss wheat production
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Abstract
The role of risks in the adoption of low-input wheat production in Switzerland is investigated using
farm-level panel data. Due to governmental support with environmental payments, low-input
wheat production is found to be on average more profitable. However, low-input production is
also more risky, in particular due to higher yield variability. The here presented analysis reveals
that these production risks could become a decisive factor in farmers’ adoption decisions of riskaverse farmers if environmental payments were to be reduced or abolished.

1

Introduction

Agri-environmental programmes which favour the reduction of production intensities in crop
farming are a key policy instrument to reduce negative environmental effects of agricultural
production (Serra et al., 2008, Abadi Ghadim et al., 2005, Osterburg, 2005, Darnhofer and
Schneeberger, 2007, Sikor, 2006). Many of these programmes are based on voluntary participation
of farmers, and the identification of potential adoption barriers thus provides useful insights for
policy makers.
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Risk considerations have been found to be decisive in technology adoption (see Marra et al., 2003
for an overview) and participation in low-input production programmes (e.g. Gardebroek et al.,
2010, Greiner et al., 2009). More specifically, even though low-input production may be more
profitable on average, farmers may refuse to use these techniques because of higher income risks
associated with this adoption decision. Though this is often acknowledged as a potentially relevant
issue, it is rarely investigated empirically in local case studies.
This paper aims to contribute to this literature by providing a case study on wheat production in
Switzerland. Governmental support for low-input (or: extensive) wheat production has been place
in Switzerland since almost two decades, creating a solid empirical basis for comparisons of
income risks in low-input and intensive wheat production over a long time horizon. The here
presented risk assessment can provide insights that are also relevant for other countries with
respect to the design of incentive schemes that aim to foster participation in environmental
programmes in crop production.
In this paper, a panel data set of farm-level wheat yield, price and cost observations is used to
estimate farm-level gross margins and gross margin variability for intensive and low-input wheat
production. This analysis thus explores whether expectations on higher income risks for low-input
production are supported by empirical evidence. Trade-offs between mean profitability and
income risks are assessed using a certainty equivalent framework, which is also used to address
potential effects of recently proposed policy changes in sensitivity analyses.

2

Background
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In Switzerland, low-input crop production has been supported through governmental incentives
since 1992, with all cereals (except maize) and canola being covered in this voluntary program.
To participate in this program and receive the associated environmental (or ecological) payment,
farmers are not allowed to use fungicides, plant growth regulators, insecticides and chemicalsynthetic stimulators of natural resistance; only the use of herbicides is allowed (BLW, 2008).
Low-input crop production has been found to have positive overall environmental effects in
Switzerland (BAFU, 2006, Nemecek et al., 2011).
Recipients are also subject to standard cross-compliance obligations for general direct payments
(e.g. area based payments, see El Benni and Lehmann, 2010, for details). These cross-compliance
obligations, which apply for both low-input and intensive producers, comprise ecological
compensation areas, balanced nutrient budgets, targeted applications of agro-chemicals, soil
protection and regulated crop rotations. In contrast to organic production, no adjustment of other
farm activities is necessarily required if low-input production is adopted for a specific crop. This
paper focuses on wheat production because it covers the largest share of arable land in Switzerland
and is also the most important crop in this agri-environmental program (Finger, 2010a).
Figure 1a shows the participation rate for low-input wheat production (measured as share of
participating farms) from 1992 to 2008 (see section 3 for data descriptions). Participation increased
sharply until 1997, and remained stable at a level of about 57% afterwards (see also Finger and El
Benni, 2013). Over the same period, wheat prices have been decreasing (Figure 1b), particularly
caused by a reduction of governmental intervention and a shift from price- to area based support
(e.g. El Benni et al., 2012). Along the line of decreasing wheat prices, the level of the
environmental payment was reduced over time, starting from initially 800 CHF/ha in 1992 to 400
CHF/ha since 1999 (Figure 1c).
4

To assess the profitability of low-input production, it is necessary to compare opportunity costs
(due to forgone yield levels) with the level of governmental compensation in form of
environmental payments. To illustrate the development of this trade-off over time, the ratio of the
levels of environmental payment and wheat prices is constructed (Figure 1d). It shows that this
ratio increased since the late 1990s, i.e. the level of the environmental payment remained stable
even though wheat price decreased further. Thus, low-input wheat production became more
competitive since the late 1990s. However, no higher participation rates could be observed in this
period (Figure 1a). This finding suggests a mismatch between assumptions of profit maximization
and the behaviour of Swiss farmers.

< Figure 1. Participation Rates, Environmental Payments and Wheat Prices 1990-2008. >

Such deviations from “profit-maximizing” adoption behaviour towards agri-environmental
programmes are explained, for instance, with farmers’ environmental preferences and attitudes or
behavioural norms (see e.g. Ahnstrom et al., 2009, Knowler and Bradshaw, 2007, Serra et al.,
2008, for literature overviews). Moreover, and relevant for this study, economic riskconsiderations can explain the non-participation in agri-environmental programmes (e.g.
Gardebroek, 2006, Gardebroek et al., 2010, Smith et al., 2004, Serra et al., 2008, Abadi Ghadim
et al., 2005). More specifically, the non-use of agro-chemicals and other inputs is expected to
increase production risks and can thus constitute an adoption barrier for risk-averse farmers (e.g.
Gardebroek, 2006, Gardebroek et al., 2010, Serra et al., 2008). In addition, crops produced under
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more environmental friendly production methods often rely on different market channels. Thus,
also markets risks are expected to differ across low-input and intensive production systems.

3

Methodology

The here presented analysis is based on Swiss farm accountancy data network (FADN) data for
the main cropping regions in Switzerland (see Agroscope FAT Tänikon, 2005, Lehmann, 2010,
Lips, 2009 and Meier, 2005, for descriptions and limitations). The database covers the period
2001-2008, which was chosen because wheat prices remained on a comparable level and the level
of payment for low-input wheat production has been constant in these years (Figure 1). From this
dataset, all farms are selected that reported complete records in at least 3 out of the 8 years with
either low-input or intensive wheat production. Note that organic producers (who also receive
payments for extensive wheat production) are not considered (see Finger and Lehmann, 2012, for
an adoption analysis of organic production). This selection process leads to a sample of 193 and
327 farms with intensive and low-input wheat production, respectively. In contrast to many other
studies (see Kallas et al. 2010, for an overview) that compared low-input (most often organic) and
‘conventional’ production techniques, this is a fairly large sample size .
For each farm (i) and year (t), the comparable gross margins (GM) is calculated as follows:
(1)

𝐺𝑀𝑖𝑡 = 𝑌𝑖𝑡 𝑃𝑖𝑡 − 𝐶_𝑆𝐸𝑖𝑡 − 𝐶_𝑃𝑃𝑖𝑡 − 𝐶_𝐹𝐸𝑖𝑡 −𝐶_𝐶𝐼𝑖𝑡 ,

where Y and P denote the wheat yield and the wheat price. C_SE, C_PP, C_FE and C_CI denote
the costs for seeds, plant protection, fertilizer and costs for cleaning, insurance, drying and others,
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respectively. Machinery and labour costs are not considered because they are not reported in the
FADN data. The non-consideration of these costs does not introduce biases in the results because
only minor differences in machinery and labour costs between low-input and intensive wheat
production are reported by AGRIDEA and FiBL (2009). Data on the variables presented in
Equation 1 are taken directly from the FADN data, i.e. separately for each farm and year, and are
used to calculate mean, standard deviation and skewness of gross margins for each farm.
To investigate risk sources in more detail, price and yield variability is estimated for both lowinput and intensive wheat production. Price variability is estimated using farm-level wheat prices
for the period 2001-2008. In contrast, a longer time horizon is required to accurately capture yield
variability. To this end, all farms that have recorded either low-input or intensive wheat yields in
8 or more years within the period 1992-2008 are chosen, leading to a sample of 343 low-input and
190 intensive producing farms. Farm-level yields are detrended before estimating standard
deviations using the MM-estimator, a robust regression technique (see Finger, 2010b, for details).
For statistical inference, differences between low-input and intensive producers are assessed using
bootstrapped confidence intervals of a Yuen-Welch test (Yuen, 1974), investigating the null
hypotheses of equality of trimmed means of distribution moments of variables. This means that,
for instance, the two samples of individual (i.e. farm-level) wheat yield levels for the 193 intensive
farms and 327 low-input farms are compared with each other based on the trimmed sample means,
with confidence intervals being based on 999 bootstrap samples (see Wilcox, 2005, Finger, 2012,
for details).
Certainty equivalents (CE) are used to quantify the trade-off between the mean and variability of
gross margins. The CE is a non-random level of money that is rated equivalently by the farmer as
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the uncertain level of payoff resulting from crop production (Di Falco et al., 2007). For a riskaverse farmer, the expected (i.e. mean) gross margin, 𝐸(𝜋), is reduced by a risk-premium, RP, to
derive the CE:
(2)

𝐶𝐸 = 𝐸(𝜋) − 𝑅𝑃

This risk premium, i.e. the farmer’s (implicit) cost of risk bearing, can be approximated as follows:
(3)

𝑅𝑃 = 0.5 𝜎𝜋2 𝑅𝐴,

where 𝜎𝜋2 is the variance of gross margins and RA is the coefficient of risk aversion. A risk neutral
farmer is characterized by RA=0, while a risk-averse farmer is assumed to have a positive
coefficient of risk aversion. Following Di Falco et al. (2007), decreasing absolute risk aversion is
assumed, implying that the decision maker’s risk aversion decreases with increasing wealth, 𝑅𝐴 =
𝛾/𝐸(𝜋), where 𝛾 is the coefficient of relative risk aversion. These risk preferences reflect, for
instance, properties of a power utility function 𝑈 = (1/1 − 𝛾)𝜋1−𝛾 .
Based on the average values (over all farms) of mean and standard deviation of gross margins for
low-input and intensive wheat production, CEs for different values of 𝛾, ranging from 0 to 10, are
calculated. This range of coefficients was chosen to illustrate the influence of risk aversion, though
the upper limit of 10 is clearly above observed risk preferences (see e.g. Gardebroek, 2006, for an
overview). Note that no estimates for the risk aversion of Swiss farmers are available, but a
coefficient of relative risk aversion equal to 2 is expected to reflect moderate risk aversion (Di
Falco and Chavaz, 2006).
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In addition to the comparison of low-input and intensive wheat production for current conditions,
this certainty equivalent framework is employed to investigate the influence of recently proposed
policy changes in 3 different sensitivity analyses:
First, a sensitivity analyses is conducted to show the effects of reductions of the environmental
payment on the competiveness of low-input wheat production. Such reduction has been recently
proposed by the Swiss cereal producer association (SGPV-FSPC, 2010). To this end, reductions
of the environmental payment from its current level of 400 CHF ha-1 y-1 to 350, 300 and 250 CHF
ha-1 y-1 are assumed.
Second, the sensitivity of gross margins of low-input and intensive production to changes of
expected wheat prices under current levels of the environmental payment are analysed. To this
end, the prices reported in the FADN data (i.e. each wheat price entry in the database) are changed
by -50 and +50 CHF t-1, respectively, which reflects the ranges of wheat price fluctuations
observed in the last years.
Third, a comparison of the CEs of low-input and intensive wheat production assuming that the
environmental payment is set to zero (EP=0) is conducted. The abolishment of this payment has
been discussed recently by the Swiss Federal Office for Agriculture (BLW, 2009). In this third
sensitivity analysis, additionally decreases of expected wheat prices by 50, 100 and 150 CHF t-1,
occurring jointly with payment abolishment are considered. Sharp reductions of wheat prices
should reflect potential effects of market liberalization with the European Union.
Changes in prices and/or environmental payments considered these sensitivity analyses are
implemented at the initial database and used to re-calculate certainty equivalents of wheat
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production. Average CEs over all of low-input and intensive producers, respectively, are
presented.

4

Results and Implications

4.1

Analysis of gross margins

Table 1 shows the mean values (over all farms) of individual farm-level distribution of profit
margins based on the calculations presented in Equation 1 using FADN farm-level data for 193
intensive and 327 low-input wheat producers.

< Table 1. Mean characteristics of farm-level distribution of gross margins. >

In absence of governmental support for low-input production, intensive production leads to higher
gross margins. However, taking both general direct payments (1660 CHF ha-1 y-1) and the
ecological payment for low-input production (400 CHF ha-1 y-1) into account, low-input wheat
production is, on average, more profitable. Table 1 shows furthermore that the standard deviation
of gross margins of low-input wheat production is higher. Differences in mean and variability of
gross margins are significant at the 1% level, while no significant difference with regard to the
skewness of gross margins is found.
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4.2

Sources of Differences in the Mean and Variability of Gross Margins

Annual averages (calculated over all farms) of wheat yield levels, expenditures on crop protection,
costs for cleaning, drying, insurance and others, fertilizer expenditures and wheat prices for the
period 2001-2008 are presented in Figure 2 and Table 1. Expenditures on plant protection are, on
average, lower for low-input wheat production because only herbicides are used. Figure 2e shows
furthermore that low-input producers have lower expenditures on fertilizer than intensive wheat
producers (see also Finger and El Benni, 2013).
Lower chemical input use as well as lower fertilizer application rates result in lower wheat yields
for low-input (50.23 dt ha-1) than for intensive producers (65.74 dt ha-1) (Figure 2a), which also
implies smaller cleaning, insurance and drying costs for low-input than for intensive production
(Figure 2c). Producer prices for low-input and intensive wheat are usually equal. However, a price
premium to low-input wheat can be paid by the private marketing organization IP SUISSE. This
premium is paid on top of market prices for low-input wheat, and differs from year to year. This
premium results in – on average – higher wheat prices received by low-input producers (586 CHF
t-1) compared to intensive producers (546 CHF t-1) (Figure 2d).
Moreover, seed costs are higher for low-input than for intensive producers, which is expected to
be caused by different varieties used (in order to receive the environmental payment, farmers have
to use specific wheat varieties) (cp. Table 1). Finally, Figure 2f shows that low-input wheat
production is, on average, more profitable only if the additional ecological payment is considered.
Differences between intensive and low-input producers for all presented items are significant at
the 1% level.
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< Figure 2. Breakdown of costs and benefits for low-input and intensive wheat production.>

The results show that low-input production is more risky, i.e. is characterized by a higher standard
deviation of gross margins (Table 1). To analyse the sources of this difference to intensive
production in more detail, yield and wheat price variability are estimated for each farm in the
sample. No differences in other risk sources (e.g. costs) have been found (see also El Benni and
Finger, 2013), and are thus not presented. Estimating standard deviations of wheat prices for each
producer for the period 2001-2008 shows that the relative price variability for low-input producers
is slightly higher: For low-input producers, the mean (over all farms) standard deviation is 78.81
CHF t-1 (CV=0.13). For intensive producers, this standard deviation is equal to 66.13 CHF t-1
(CV=0.12). Higher relative price variability is expected to be caused by fluctuating price markups paid by IP SUISSE as well as unobserved variability of wheat qualities.
In agreement with earlier research (Finger, 2008, 2010a), yield increases over time are found to be
lower for low-input wheat production. Aggregated yields (over all low-input producers in the
sample) show no significant annual yield increase. In contrast, significant yield increases of about
0.382 dt ha-1 y-1 are found for intensive wheat production. Lower yield increases over time are
expected to be caused by the use of special wheat varieties in low-input production that are rather
focused on improved pest tolerances than on high yield levels. Based on these findings, only yields
of intensive producers are detrended before estimating standard deviations. The resulting standard
deviations of yields are (on average over all farms) 7.48 dt ha-1 (CV=0.15) for low-input producers,
and 8.17 dt ha-1 (CV=0.13) for intensive producers (Table 1).
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4.3

Certainty Equivalent Assessment of Production Alternatives and Sensitivity Analyses

Using the values presented in Table 1 and the current level of the environmental payment (EP=400
CHF ha-1 y-1) to calculate certainty equivalents, the results presented in Figure 3 show that risk
considerations are – on average – not the primary reason for non-adoption of low-input wheat
production: Only for unrealistic high values for risk aversion (at about 𝛾 = 20) both alternatives
lead to identical CEs, i.e. for this level of risk aversion farmers are indifferent between both
alternatives. On average, mainly other factors than production risks are expected to influence
adoption decisions under current conditions. However, the difference of CEs between low-input
and intensive production is getting smaller for increasing levels of risk aversion, because the
intensive alternative is valued higher for risk-averse decision makers due to its lower variability of
gross margins. Thus, intensive production becomes (slightly) more competitive with increasing
risk aversion.
The sensitivity analysis with regard to the levels of environmental payments presented in Figure 3
(EP= 350, 300 and 250 CHF ha-1 y-1) shows furthermore that for reduced levels of environmental
payments, the intersections of CEs for intensive and low-input production are at lower levels of
risk aversion. This shift is caused by reductions in expected gross margin as well as by a higher
risk premium in low-input production. Two factors contribute to the latter: First, the environmental
payment is a non-random part of income, which reduces the overall variability of gross margin,
i.e. has an insurance effect. This insurance effect decreases if policy makers reduce incentive
schemes for low-input wheat production. Second, (and less important), the reduced environmental
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payment reduces the (expected) wealth level and thus increases the level of risk aversion
(Hennessy, 1998).

< Figure 3. Sensitivity analysis for different levels of environmental payments. >

A second sensitivity analysis is conducted with respect to the increasing and decreasing wheat
prices, assuming current levels of environmental payments (EP= 400 CHF ha-1 y-1) (Figure 4).
Differences of expected gross margins between intensive and low-input production are found to
decrease for higher price levels (indicated by vertical bars in Figure 4). Increasing wheat prices
cause increasing opportunity costs of low-input wheat production (forgone revenue due to lower
yield levels).

< Figure 4. Sensitivity analysis for different levels of wheat prices with current levels of
environmental payments. >

A third sensitivity analysis addresses the potential situation without environmental payments (EP=
0 ha-1 y-1), i.e. shows the short-term effects of abolished support for low-input production, as it has
been discussed by the Swiss Federal Office for Agriculture (BLW, 2009). In addition, this
sensitivity analysis also accounts for lower expected wheat price levels (reductions by 50, 100 and
150 CHF t-1), which could be expected to result from market liberalization. It shows that low-input
wheat production becomes more competitive with decreasing price levels (Figure 5). For instance,
a wheat price reduction of 150 CHF t-1 (i.e. a reduction of about one fourth from current price
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levels) might nearly outweigh the effect of an abolishment of the environmental payment for lowinput wheat production. In particular, the absolute differences between expected gross margins for
intensive and low-input wheat production decrease (vertical bars in Figure 5) because of smaller
opportunity costs of forgone yield at lower wheat price levels. Thus, output price reductions lead,
ceteris paribus, to higher incentives to adopt low-input wheat production for both risk neutral and
risk-averse farmers. This means that much lower environmental payments are necessary to
compensate farmers at low levels of wheat prices. However, a decrease of expected wheat prices
also has a wealth effect that causes an increase of (absolute) risk aversion. This effect can be
illustrated by comparing CE difference for a moderate risk-averse farmer (𝛾 = 2) between
intensive and low-input production (indicated by the dotted vertical bars) with those for a risk
neutral farmer (solid vertical bars at 𝛾 = 0). Under current price levels, this difference is at about
10%, i.e. the risk-averse farmer would require a 10% higher lump-sum transfer to adopt low-input
wheat production than its risk neutral counterpart. For price decreases of 50, 100 and 150 CHF t1

, this relative difference increases to 11%, 14% and 30%, respectively. Thus, the differences

between risk neutral and risk-averse farmers with regard to their incentives to adopt low-input
wheat production increase for decreasing wheat prices (or, more general, lower wealth levels).

< Figure 5. Sensitivity analysis without environmental payments and different levels of wheat
prices. >

5

Discussion
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Comparing low-input and intensive wheat production in Switzerland using farm-level panel data,
reveals that low-input production is – on average – only more profitable if environmental payments
are taken into account. However, low-input wheat production is also found to be more risky than
its intensive counterpart, due to higher price variability and in particular due to higher yield
variability. The latter is expected to be caused by an increased vulnerability to pest pressures due
to the non-use of fungicides, insecticides and other agro-chemicals. This is in agreement with
results from other studies, which often address organic production (see Gardebroek, 2006,
Gardebroek et al., 2010, and Serra et al., 2008, for examples and literature overviews).
Comparing wheat yield variability in Switzerland (coefficients of variation of 0.13 and 0.15 for
low-input and intensive production) with observations from other countries (see e.g. Bakker et al.,
2005, for Europe, and Florin et al., 2009 for Australia), Swiss wheat production is characterized
by rather low production risks. Thus, the importance of risk in farmers’ decision making, also with
respect to participation in low-input production schemes, may be much more pronounced in other
countries.
The here presented analysis revealed that risk considerations are not the main reason for currently
stagnating adoption rates of low-input wheat production. In contrast, unobserved costs are
expected to be the main adoption barrier under current conditions. Such unobserved costs are, for
example, certification requirements to receive the price mark-up from the private marketing
organization IP Suisse, and lower fodder values (e.g. due to lower test weights) in low-input wheat
production. Furthermore, specific farm characteristics such as high disease pressure or soils that
are favourable for reaching very high yields reduce the incentives for some farms to participate
(Schweizer Bauer, 2008, Zgraggen, 2005). Furthermore, the limited support capacity (i.e. not all
farmers can be supported) of IP SUISSE, which pays wheat price mark-ups to low-input producers,
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potentially contributes to stagnating adoption rates. However, risk considerations may contribute
to stagnating participation rates of low-input production for some farmers. Furthermore, the
sensitivity analyses have shown that risk considerations become more important if the level of
environmental payments would be reduced or abolished. To investigate the role of risk aversion in
more detail, adoption analyses of low-input technologies (e.g. Ahnstrom et al., 2009, Knowler and
Bradshaw, 2007, Finger and El Benni, 2013, Finger and Lehmann, 2012) should be combined with
individual information on farmers’ risk preferences, for instance, collected in interviews or
questionnaires.
The here presented sensitivity analyses represent the conditions of the ‘mean-of-all-farmers’,
neglecting the heterogeneity of production conditions over all Swiss wheat producing farms.
Moreover, these sensitivity analyses focus on short-term effects by implying constant behaviour
regarding input use and thus production costs. However, modelling production decisions for each
single farmer including adjustments of input use would require detailed (biophysical) information
to estimate expected yield levels, production costs and yield variability according to the specific
production conditions of each farm (e.g. soil, farm size, pest pressure) and is thus beyond the scope
of this paper. Integrations of biophysical and economic models should thus be applied spatially
explicitly in future research.

6

Conclusion

Low-input wheat production in Switzerland is found to be more risky than its conventional
intensive counterpart. This finding underlines that beyond comparisons of average profitability
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also information on the riskiness of production techniques is required for decision makers (Smith
et al., 2004). The results indicate that higher production risks can be a hurdle for the adoption of
environmentally friendly production techniques. Though this effect is – on average – currently of
low relevance in Swiss wheat production, it could become a decisive factor if environmental
payments would be reduced or abolished. Thus, agricultural policies that support low-input
production techniques should take production risks into account (Gardebroek et al., 2010). This
shows furthermore that insurance schemes might be a valuable option to manage farmers’ income
risks and thereby be a strategy to induce further adoption of environmentally friendly production
systems (Serra et al., 2008, Hanson et al., 2004). Furthermore, lower levels of compensation for
low-input production would be required at lower wheat price levels.
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Table 1. Mean characteristics of farm-level distributions of gross margins for low-input and
intensive wheat production (Equation 1).
Intensive

low-input

Mean of Farm-level Gross Margins without general direct and
environmental payments***

2377.11 CHF ha-1

2131.04 CHF ha-1

Mean of Farm-level Gross Margins with# general direct and
environmental payments***

4037.11 CHF ha-1

4191.04 CHF ha-1

SD of Farm-level Gross Margins***

505.04 CHF ha-1

573.77 CHF ha-1

0.03

-0.04

Pesticide Expenditures***

366 CHF ha-1

152 CHF ha-1

Fertilizer Expenditures***

269 CHF ha-1

221 CHF ha-1

Wheat Yield***

65.74 dt ha-1

50.23 dt ha-1

Wheat Price***

546 CHF t-1

586 CHF t-1

280 CHF ha-1

292 CHF ha-1

8.17 dt ha-1
(CV=0.13)

7.48 dt ha-1
(CV=0.15)

66.13 CHF t-1
(CV=0.12)

78.81 CHF t-1
(CV=0.12)

193

327

Gross Margins

Skewness of Farm-level Gross Margins (n.s.)

Mean Differences in Costs and Benefits (Figure 2)

Seed Expenditures***
Standard Deviation of Yields and Prices
SD Yield*** (based on the period 1992-2008 and 343
low-input and 190 intensive producers)
SD Wheat Price***
Number of Observations

# Direct Payments include general direct payments (1660 CHF ha -1 y-1 for arable land, BLW, 2008) and an
environmental payment (400 CHF ha-1 y-1) for low-input wheat producers. *** denotes significant differences between
low-input and intensive production at the 1% level. Comparisons of samples of farm-level estimates for low-input and
intensive producers are based on bootstrapped confidence intervals of the Yuen-Welch test.
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Figure 1. Participation Rates in low-input wheat production, Environmental Payments and
Wheat Prices 1990-2008.

Participation rates are calculated from the FADN data described in section 3, information on environmental
payments are taken from BLW (2008) and the wheat price is taken from the FAO (2010) price data base.
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< Figure 2. Breakdown of costs and benefits for low-input and intensive wheat
production.>
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< Figure 3. Sensitivity analysis for different levels of environmental payments. >
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< Figure 4. Sensitivity analysis for different levels of wheat prices with current levels of
environmental payments. >
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< Figure 5. Sensitivity analysis without environmental payments and different levels of wheat
prices. >
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