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Motivation

The development of crop yields is a frequently used “indicator” to assess impacts of
climate change on agriculture because crops are directly affected by changes in
environmental and climate conditions. Recent studies (e.g. Ewert et al. 2005) suggest
that the impact of climate change on crop yields must not be analyzed without taking
adaptation, changes in socioeconomic conditions and technological development into
account. In this study we show the potential effects of changes in these determinants
on Swiss cereal yields.

Background

Both biophysical (Torriani et al. 2007) and economic (Finger and Schmid 2007)
modeling approaches are recently used to asses impacts of climate change on Swiss
cereal yields. It shows that climate change will, in particular due to the CO2
fertilization effect, lead to higher Swiss cereal yields in the next decades. Moreover,
these model results suggest that it is indispensable to take adaptation into account in
order to avoid overestimation of (negative) climate change impacts.

If, and to what extent, adaptation measures are taken furthermore depends on the
development of market conditions. Therefore, the expected crop price decline in
Switzerland (due to market liberalization) will affect adaptation — such as the adoption
of irrigation farming — and is thus important for the impact of climate change on cereal
yields. Model results show that the expected price decline might have larger impacts
on cereal yields than climate change (Finger and Schmid 2007).

Besides changes in climatic and market conditions, a third pillar of crop yield
development has to be considered: technological development. Swiss cereal yields
more than doubled in the last fifty years due to technological development: e.g.
improvements in crop varieties, adaptation to environmental conditions,
mechanization, and use of fertilizers and pesticides (Finger 2007). Because further
development is expected to come from similar sources, technological development
will be an important determinant of future cereal yields.

Methodology

In order to asses the future development of Swiss cereal yields and yield variability,
the three pillars, i.e. climate change, socioeconomic conditions and technological
development, have to be analyzed together. Winter wheat and corn yields are used
as reference crops in our study. Following Ewert et al. (2005), single effects are
combined based on scenario assumptions. Climate (change) scenarios for 2030 and
2050 are considered in our analysis (Finger and Schmid 2007). Moreover, scenarios
for future development of socioeconomic conditions are adapted from Ewert et al.
(2005) and properly adjusted to the Swiss case.

In the recent IPCC report, Alcamo et al. (2007) show, for the European agriculture at
large, that climate change is expected to lead to small increases in crop productivity.
However, they conclude that technological development might far outweigh these
climate induced effects.



Results

Results derived for Switzerland are consistent with the results for the European
agriculture at large (Alcamo et al. 2007). Climate change is expected to increase
Swiss crop yields to a small extent. Winter wheat yields, for instance, are expected to
increase by 6-7% due to climate change by 2050 (Finger and Schmid 2007).
However, crop yield development in Switzerland might be even more affected by
nonclimate issues than in other countries. Firstly, the expected relative decline of
output prices due to market liberalization is much higher than for other European
countries and thus will have a much higher impact on crop farming systems.
Secondly, agricultural policy in Switzerland is different than, for example, in the
European Union. Policy measures towards environmental friendly crop production
were introduced earlier (and are more demanding) than in the European Union.
Because of such policy measures, Swiss cereal yields already show a trend of
saturation that is not observed in many other European countries yet (Finger 2007).
Thus, policy induced effects on cereal yields in Switzerland already do, and will in
future, outweigh climatic effects. Furthermore, agricultural policy might play a
decisive role for adaptation to climate change and thus for crop yield development.
Input (e.g. nitrogen) restrictions, for instance, might hamper intensification of cereal
production and thus optimal adaptation. In contrast, governmental support to
adaptation measures (e.g. irrigation systems) can enable sufficient adaptation to
climate change.

In conclusion, we find effects of both socioeconomic and technological development
to be more important for the development of Swiss cereal yields than effects induced
by climate change. Moreover, we point out the importance of agricultural policy for
the future development of cereal yields.
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