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This section outlines how we assess and value food provision as an ecosystem service within
the GEP framework. The analysis focuses specifically on food provision provided by terrestrial
ecosystems. This analysis does not include any aquatic ecosystem; aquaculture/fisheries is
covered in a different section of the GEP manuscript. By estimating and valuing crop provision,
we aim to capture the ecosystem contribution to commercial crop agricultural practices.

Crop production is defined as a contribution of the ecosystem to agricultural production of
crops (United Nations et al., 2021). The contribution of the ecosystem has effective biophysical
impact and consecutive economic influence. Researchers often applied these two perspectives:
biophysical and economic. Biophysical perspective starts at looking at the biophysical processes
or biological production functions and tries to disentangle ecosystem and human contributions.
Very often the common units of energy or biomass, water inputs are used. In the economic
perspective, the common monetary units are used. Crop production belongs to the provisioning
group of ecosystem services (CICES Version 5.1), as well as is characterized as material
contribution by the classification suggested to the concept of nature contributions to people
(Brauman et al 2020).

This is a final product that enters the economy via the agricultural sector. Further modifications
or processing of the initial/raw products are included in the GDP of the economic sector of
Agriculture, Forestry, Fishing and Hunting, but also other sectors down the value chain. It
should be noted, however, that according to the global study farmers receive, on average, 27%
of the money consumers spend on food eaten at home, while they receive a significantly smaller
share of the expenditure on food consumed outside home (Yi et al., 2021). This percentage
varies across countries and regions, as well as changes with the quality of the raw product.

Data and Methods

We estimate gross ecosystem product (GEP) for crop provision for the year 2019 as:

GEPcropc,k,t = ∑
𝑐,𝑘,𝑡

(GPV𝑐,𝑘,𝑡 ⋅ 𝜆𝑐,𝑡10)
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, where

GEP crop c,k,t is the agricultural ecosystem contribution for country c, crop item k and given
year t,

GPVk,t is the FAO’s gross production value for country c, crop item k and given year ,

�c,t10 is the CWON land rent representing ecosystem contribution for country c, decade t10,

This value is aggregated at the national level for a given year (in this case, 2019). The
summation can represent global GEP for food provision when aggregated across all countries,
crop items and year.

This formula and method follows the Changing Wealth of Nations method presented in the
2024 report (World Bank, 2024). Lambda (�) is “proxied by land cost shares provided by
the International Agricultural Productivity database for each country and each decade. For
countries where rental rates vary across decades, annual values are assumed to be constant
within each decade” (World Bank, 2024). Agricultural land is further subdivided into pasture
or cropland, therefore land rates are disaggregated into livestock or crop production. We do
not distinguish between organic and non-organic farming, as well as intensive/extensive types
of farming. In the CWON report of 2021 (Source: CWON 2021: Methods and Data, p. 48)
the pastures were divided into intensive and extensive pastureland and the rental rates for
extensive pasture were twice as high as for intensive. The rental rates for intensive pasture
and cropland were the same. However, the data was provided by regions of several countries
clustered together. Therefore, the CWON 2024 methodology constitutes a major improvement
in terms of accuracy and timeframe, losing the artificially doubling the rent for extensive
pastureland.

Validation

The applied method follows the CWON methodology for estimating the value of natural capital
rents. For agriculture, the natural resource is land and the crop rents represent ecosystem
contribution. We compared our results with the CWON 2024 for global results for the year
2019. CWON’s results are about 5% lower than ours, even though we use the same input data
and values for lambda.
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