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A B S T R A C T

Achieving improvements in soil health and biodiversity on agricultural land in the European Union, as outlined 
in the EU Soil Strategy for 2030 and the EU Biodiversity Strategy for 2030, requires bridging the current funding 
gap through increased private investment. Yet the funding potential of private individuals remains largely un
tapped, partly due to a lack of attractive funding opportunities and well-designed incentives. Conducting a 
Discrete Choice Experiment with 1627 residents in Germany, we elicit private individuals’ stated preferences for 
investing in soil health and biodiversity improvements in agriculture via certificates offered through an existing 
online marketplace. Respondents exhibit significant mean willingness to pay for the attributes characterising 
these certificates. Bundling multiple soil management-related ecosystem services and biodiversity improvements 
into a single certificate increases mean willingness to pay relative to stand-alone improvements, though the 
magnitude varies due to significant preference heterogeneity. Our results further suggest that blended finance, i. 
e. combining private and public funding, may stimulate greater private individual participation. A latent class 
analysis reveals the presence of four segments, with older, less educated and male respondents showing the 
lowest willingness to pay. This study highlights the untapped potential of mobilising funding from private in
dividuals to enhance soil health and biodiversity in. Our results provide valuable insights for policymakers on 
designing innovative funding mechanisms aligned with EU agri-environmental policy targets.

1. Introduction

The EU Biodiversity Strategy for 2030 (European Commission, 
2020a) and the EU Soil Strategy for 2030 (European Commission, 2021), 
highlight an accelerating decline in ecosystem services (ES) provided by 
agricultural soils alongside farmland biodiversity loss. This trend 
negatively impacts soil health and undermines agricultural soils’ ca
pacity to provide ES essential to human well-being such as food security, 
ecosystem resilience and habitat for biodiversity (Brevik et al., 2018; 
European Commission, 2020b, 2023; IPBES, 2019). To recognise the 
value of healthy agricultural soils, the concept of ‘soil-related ES’ is 
useful (Paul et al., 2021), as it acknowledges that the provision of ES by 
soils depends on interactions among multiple ecosystem processes. For 
example, crop production relies not only on soil properties but also on 
factors such as sunlight and rainfall. It is also important to distinguish 
soil-related ES from ‘soil management-related ES’ to account for the role 

of soil management (Paul et al., 2021). Management actions – such as 
ploughing or irrigation, or introducing landscape features like hedge
rows, flower strips and grass buffers – affect how soils, in combination 
with their properties and climatic conditions, supply ES and support 
biodiversity. While farmers often have an intrinsic motivation to 
maintain soil health and biodiversity on their land, soil 
management-related ES and biodiversity possess a “public or 
quasi-public good character” (Kroeger and Casey, 2007:329). Conse
quently, farmers face trade-offs, as changes in soil and land management 
typically entail additional costs (Bartkowski et al., 2020; Schwilch et al., 
2018), requiring decisions between environmental preservation, max
imising yields, or attempting to balance both.

Within the EU, publicly funded reward schemes – such as the agri- 
environmental and climate measures (AECM) under the second pillar 
of the Common Agricultural Policy (CAP) – compensate farmers for soil 
health- and biodiversity-enhancing measures (Pe’er et al., 2020). 
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Nevertheless, financial resources available through existing EU public 
funding schemes – such as the CAP – are insufficient (European Com
mission, 2025; Zu Ermgassen et al., 2025), fail to ensure the preservation 
of soil management-related ES and biodiversity (Pe’er et al., 2020) and 
lack the necessary flexibility (Zindler et al., 2024).

Given these limitations, the European Commission’s recently pub
lished ‘Roadmap towards Nature Credits’ calls for complementary 
funding mechanisms (European Commission, 2025). Innovative 
market-based approaches that attract private funding are envisioned to 
help bridge the funding gap (IPBES, 2019; Seidl et al., 2024). In this 
context, ES and biodiversity marketplaces that use certificates as busi
ness model have emerged as promising tools to mobilise private funding 
while providing land managers with additional income streams (Chen 
et al., 2024; Krause and Matzdorf, 2019; Reed et al., 2022; Wunder et al., 
2025). Acting as intermediaries or ‘brokers’, these platforms connect 
land managers (suppliers) with buyers interested in improved ES and 
biodiversity outcomes. In these systems, certificates represent stand
ardised units that are traded on the marketplaces (Chen et al., 2024). 
Studies using the German online marketplace for nature conservation 
projects, AgoraNatura (https://agora-natura.de/en/), suggest that such 
platforms can lower transaction costs, increase accessibility, and ease 
participation (Chen et al., 2024; Krause and Matzdorf, 2019; see also 
Meißner and Winter, 2019). Despite their promise, funding raised 
through these business models remains limited, i.e. demand is low, and 
most investment originates from companies. Moreover, only a few 
private-sector initiatives have integrated soil management-related ES 
into their business models, leaving significant untapped potential to 
leverage funding for soil health. This is also the case for AgoraNatura, 
which has predominantly attracted investment from private companies 
and has only partially incorporated soil management-related ES into its 
business model. Attracting funding from private individuals – particu
larly for soil health and biodiversity certificates via online marketplaces 
such as AgoraNatura – has not yet been studied thoroughly. This pre
sents a timely research gap, especially in light of the European Com
mission’s ‘Roadmap towards Nature Credits’. Examining preferences of 
private individuals for such certificates may not only contribute a new 
perspective to the literature but also help real world marketplaces 
attract funding from new customer segments.

To increase private funding and demand, the attractiveness and 
marketability of soil health and biodiversity certificates must improve. 
Two frequently discussed mechanisms are ‘bundling’ and ‘stacking’. For 
a given area of land, bundling combines multiple environmental services 
within a single certificate (a “bundle”), whereas stacking creates mul
tiple certificates, each for a single environmental service (Deal et al., 
2012). In this study, we focus on bundling because it promotes a more 
holistic approach that manages and delivers multiple ES and biodiver
sity outcomes simultaneously, rather than isolating single services or 
outcomes (Deal et al., 2012; Kemkes et al., 2010). This approach rec
ognises their interdependencies and synergies, as these often occur 
concurrently across a specific area or timeframe (Crouzat et al., 2015; 
Karimi et al., 2021; Raudsepp-Hearne et al., 2010). Furthermore, 
bundling can help demonstrate additionality by avoiding that environ
mental services are remunerated multiple times – or double counted – 
when they are provided simultaneously through the same environ
mental measure (Deal et al., 2012). Nevertheless, since bundles are 
technically a sum of environmental services, their design must be 
approached with caution. An overall gain within a bundle can mask the 
loss of a single service, carrying the risk of a net decrease in that specific 
service. (Drechsler, 2021). Moreover, research shows that private in
dividuals are often unfamiliar with the mutual interdependencies of ES 
as well as the trade-offs that land managers face when accounting for soil 
management-related ES (Bartkowski et al., 2022; Schröder et al., 2020; 
Schulte et al., 2019). This lack of understanding makes it difficult to 
accurately capture private individuals’ preferences for such services 
(Czajkowski et al., 2015; Lienhoop and Völker, 2016). Bundling soil 
management-related ES and biodiversity, may help communicate their 

interdependencies and synergies more effectively, reducing the 
perceived complexity of ES and making them more tangible to private 
individuals. Additionally, bundling can benefit land managers interested 
in offering biodiversity improvements, particularly given the inherent 
challenges in monetizing biodiversity (Wendland et al., 2010). With the 
exception of Tienhaara et al. (2020), there is limited knowledge about 
how bundling soil management-related ES and biodiversity improve
ments influence private individuals’ preferences. Moreover, while some 
studies combine soil management-related ES (e.g. Bartkowski et al., 
2022), they do not specifically focus on the role of bundling.

Another important aspect when aiming to increase private funding 
and improve current public funding mechanisms is how to better com
plement the two. The concept of blending – a mix of private and public 
funding – offers a promising approach to efficiently leverage private 
funding for ES and biodiversity outcomes (Reed et al., 2022). Blending 
can stimulate private funding by building trust in a marketplace, 
de-risking funding, lowering transaction costs and demonstrating addi
tionality (Reed et al., 2022; zu Ermgassen et al., 2025). However, if not 
carefully designed, blending can result in crowding-out effects, where 
public funding displaces rather than enhances private funding. These 
effects remain empirically unclear and are highly context-dependent (de 
Wit and Bekkers, 2016). In the context of a marketplace for soil health 
and biodiversity certificates, the potential of blending to stimulate 
funding from private individuals has not been investigated yet. This 
represents a notable research gap.

To investigate the drivers of private individuals’ demand for soil 
health and biodiversity certificates, we conduct a discrete choice 
experiment (DCE) examining their willingness-to-pay (WTP). DCEs are a 
well-established method for eliciting preferences for environmental 
goods that lack explicit market prices (Mariel et al., 2021). In the context 
of soil health, previous studies have investigated private individuals’ 
WTP for improvements in soil management-related ES (Bartkowski 
et al., 2022; Eusse-Villa et al., 2021; Franceschinis et al., 2023; Tien
haara et al., 2020). However, to our knowledge, no studies have 
examined demand (i.e. WTP) for soil management-related ES and 
biodiversity improvements within the context of private business 
models such as certificate schemes. Thus, we seek to answer the question 
of what factors influence private individuals’ WTP for soil health and 
biodiversity certificates. Specifically, we ask the following research 
questions: 

• RQ1: How does bundling soil management-related ES and biodi
versity affect private individuals’ WTP?

• RQ2: How does the blending of private and public funding influence 
private individuals’ WTP?

In this study, we use an operating online marketplace for nature 
conservation projects as the context for the DCE – specifically the plat
form AgoraNatura, which offers certificates representing environmental 
improvements on agricultural land. This approach aims to enhance the 
realism of our study, as it involves a real-world example of a market 
showcasing genuine financial transactions for ES and biodiversity 
certificates.

The paper is structured as follows: in chapter two, we describe our 
methodological approach including our survey and DCE design, data 
sample, and the empirical strategy for the analysis. Chapter three pre
sents and chapter four discusses the results. Finally, chapter five sum
marises the results.

2. Method

To investigate preferences for soil health and biodiversity certifi
cates, we conducted a DCE. DCEs are a survey-based method in which 
respondents are presented with a set of hypothetical alternatives, each 
featuring varying characteristics, from which they must choose their 
preferred alternative. Moreover, they are based on Lancaster’s consumer 
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theory, which posits that an individual derives the value of a good from 
its specific characteristics (i.e., from its attributes and levels) rather than 
from the good per se (Lancaster, 1966). In our case this refers to the 
utility a respondent obtains from the specific attributes and levels of a 
certificate when purchasing it. The econometric analysis of DCE-based 
data follows random utility theory (RUT) to account for unobserved 
random factors that may influence respondent preferences (McFadden, 
1986). As a result, DCEs are useful tools for estimating private in
dividuals’ preferences for specific characteristics of a good, or in our 
case a soil health and biodiversity certificate. By including a price 
attribute, it is possible to estimate respondents’ willingness-to-pay 
(WTP) for these characteristics (Louviere et al., 2000; Hensher et al., 
2015) and the trade-offs they are willing to make between them 
(Bartkowski et al., 2020; Mariel, et al., 2021; Schulze et al., 2024).

2.1. DCE design – attribute and level selection

In our study, we framed the DCE scenarios as nature conservation 
projects in agriculture aimed at improving soil health and biodiversity. 
By choosing their preferred hypothetical alternative, respondents were 
able to indicate whether they would financially support these projects 
by purchasing certificates via the online marketplace AgoraNatura. 
Moreover, these alternatives were characterized by different attributes 
and levels, including a selection of specific soil management-related ES 
and biodiversity improvements, their bundles, and varying amounts of 
governmental support for these projects (i.e. public funding). The initial 
selection of our attributes and levels was guided by relevant literature 
and expert opinions in the field. Additionally, suggestions for the sce
narios were obtained through participatory research conducted during 
the development of the AgoraNatura. Ultimately, we selected four at
tributes: 1) soil management-related ES 2) biodiversity, 3) funding, and 
4) price.

The levels for the soil management-related ES attribute were selected 
based on Paul et al. (2021), who further developed the Common Inter
national Classification of Ecosystem Services (CICES) (Young and Pot
schin, 2018) with regards to soils. They defined, among other things, a 
subset of soil management-related ES. To verify our selection of soil 
management-related ES-levels, we subsequently conducted an expert 
interview. As a result, we selected the following three soil-management 
related ES levels: erosion control (CICES code: 2.2.1.1), pest control 
(CICES code: 2.2.3.1) and chemical composition of atmosphere and 
oceans (CICES code: 2.2.6.1) which refers to soil-carbon sequestration. 
Erosion control was included because approximately 61 %-73 % of 
agricultural soils in the EU are affected by it, with adverse effects for soil 
health. Pest control was selected because improved pest regulation by 
agricultural soils can reduce the use of environmentally harmful pesti
cide – an issue which we assumed private individuals would be at least 
somewhat familiar with. Soil-carbon sequestration was included 
because higher soil-carbon content contributes to improvements in both 
pest control and erosion control (European Commission, 2023). In the 
survey and DCE, we labelled the attribute “soil services” to enhance 
comprehensibility for respondents. The selection of biodiversity levels 
took inspiration from biodiversity improvements offered on Ago
raNatura. Moreover, we wanted to ensure that the selected biodiversity 
indicators have mutual positive synergies for the soil 
management-related ES levels. We ultimately selected the following 
three biodiversity indicators1: 1) plant diversity, 2) animal diversity, 
and 3) pollination (CICES code: 2.2.2.1). We also considered genetic 
diversity, as used by AgoraNatura, but we did not include it in our DCE 
following expert consultations and indications from our focus groups 

discussions that it might be difficult to communicate to respondents. 
Moreover, we took into account that the selected biodiversity indicators 
could be improved by the same management measures that improve the 
selected soil management-related ES. This way, we aimed to further 
improve the realism of our bundling approach.

Using the work of Reed et al. (2022) as inspiration, the levels for the 
funding attribute were selected. These authors conducted a comparative 
analysis of existing or close to market ecosystem markets in Europe. 
Here we came across a funding mechanism called ‘trigger funds’ which 
we found suitable to test the effects of blending on leveraging private 
funding. Trigger funds release public funding for a specific project only 
“if a certain level of private investment can be secured within a partic
ular time frame” (Reed et al.:20). In our context, this meant informing 
respondents that the financing of a certificate could be subsidised by 
government funding, with each project potentially receiving different 
levels of funding. For instance, 30 % funding would mean that 30 % of 
the overall project costs are covered by the government, and 70 % must 
be covered by private funding (sold certificates). Moreover, we 
explained that the government would only provide funding if all project 
certificates were sold via AgoraNatura. We chose this mechanism 
because it has the potential to minimise crowding-out effects that public 
funding may have on private funding, as well as to demonstrate addi
tionality. Finally, we selected the following three levels of public 
finding: 0 %, 15 %, 30 % and 45 %. These levels were based on expert 
opinion, with the goal of keeping the share of public funding below 50 % 
of overall project costs, in line with our approach to complement private 
with public funding, and not vice versa.

Lastly, we included a price attribute representing the cost of a cer
tificate to measure respondents’ WTP. Each certificate represented 
100 m^2 of land and one year of project duration, drawing inspiration 
from the actual certificate prices of AgoraNatura. As a result, we selected 
the following levels: €5, €10, €25, €50, €75 and €100. The attributes and 
their levels are summarised in Table 1.

2.2. Survey design

Our survey was designed to provide respondents with sufficient in
formation to make well-informed choices in the DCE, while also gath
ering additional data to contextualize their choices and test for 
anomalies. Part 1 gathered information on respondents’ previous 
engagement with environmental projects, such as financial support for 
nature conservation or donations for environmental organizations. Part 

Table 1 
Summary of attributes and levels.

Attribute name Levels (coding)

Soil services

No improvement (reference) 
Erosion control (dummy) 
Pest control (dummy) 
Soil-carbon storage (dummy) 
Erosion control and pest control (dummy) 
Erosion control and soil-carbon storage (dummy) 
Pest control and soil-carbon storage (dummy) 
Erosion control, pest control and soil-carbon storage (dummy)

Biodiversity

No improvement (reference) 
Plant diversity (dummy) 
Animal diversity (dummy) 
Pollination (dummy) 
Plant diversity and animal diversity (dummy) 
Plant diversity and pollination (dummy) 
Animal diversity and pollination (dummy) 
Plant diversity, animal diversity and pollination (dummy)

Funding

0 % (reference) 
15 % (dummy) 
30 % (dummy) 
45 % (dummy)

Price per certificate 
(100 m^2/year)

€5, €10, €25, €50, €75 or €100 (continuous)

1 We do not assign a CICES code to our levels of plant diversity and animal 
diversity as they have no specific CICES code assigned unless for genetic ma
terial or nutrition but rather are acknowledged to support a number of regu
lation and maintenance services (Young and Potschin, 2018).
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2 focused on respondents’ perception of the importance of healthy 
agriculture soils and biodiversity for their own well-being, as well as 
their consumption behaviour regarding environmentally friendly pro
duced food products. Part 2 also introduced the three soil management- 
related ES and biodiversity indicators included in the DCE. Part 3 
introduced the online marketplace AgoraNatura and its role in facili
tating private funding in agricultural nature conservation projects. Part 
4 described the DCE, including the attributes, their respective levels, and 
the procedure. To reduce hypothetical bias, we used cheap talk, a 
repeated opt out reminder (ROOR) and the standard budget reminder 
(Alemu and Olsen, 2018; Börger et al., 2025; Cummings and Taylor, 
1999). Part 5 consisted of follow-up questions designed to put re
spondents’ choices during the DCE into context. Finally, part 6 contained 
socio-demographic questions.

To improve our survey, we gathered feedback on its complexity and 
length through three separate focus group discussions. The discussions 
indicated that participants understood the presented attributes and their 
levels, and that these attributes are relevant for investigating prefer
ences for soil health and biodiversity certificates. Furthermore, the 
feedback enabled us to assess the survey’s length, determine the number 
of choice sets that could be presented to respondents, refine the attribute 
descriptions, and restructure the survey. We then developed our 
experimental design using the software Ngene (ChoiceMetrics, 2012). 
Following the literature in the DCE design (Mariel et al., 2021; Johnston 
et al., 2017; Scarpa and Rose, 2008) and incorporating input from the 
focus group discussions, we generated 24 choice sets based on a 
D-efficient fractional factorial design. These were divided into three 
blocks, where each respondent was presented with eight choice sets, and 
each choice set containing two alternatives and a status quo option. 
Priors for the design were generated from a pilot study involving 300 
respondents. Before implementing the design in the main survey, we 
conducted simulation exercises using various sample sizes to assess the 
stability of the design in terms of its predictive ability on the priors used. 
Fig. 1 below shows an example of a choice set translated from German to 
English.

2.3. Data collection and sample

The final version of the survey was distributed online in October 
2024 by the market research firm Kantar (https://www.kantar.com/de) 
to an existing online panel of German residents (i.e. private individuals), 
a target group the online marketplace AgoraNatura has thus far strug
gled to attract funding from. The survey was programmed using Sur
veyEngine software (https://surveyengine.com). In total, we received 
1703 complete responses. Of these, ten were excluded for entering 
invalid postal codes, and three were excluded due to ambiguous postal 
codes corresponding to multiple German federal states. Table 2 provides 
some basic characteristics of the sample. The sample is representative of 
the German population in terms of age, gender, education, household 
size, and number of inhabitants by federal states (see Table A.1 in the 
Appendix A).

2.4. Empirical strategy

To analyse respondents’ stated preferences for soil health and 
biodiversity certificates, and to calculate their respective WTP, we 
employ a random parameter logit model, estimated using the WTP-space 
(RP – MXL) specification – following Train and Weeks (2005) and Scarpa 
et al. (2008).

Applied to DCEs, RUT posits that in a given choice situation t, 
respondent n derives utility U by selecting alternative r from M available 
options, which is specified as: 

Unrt = − αnpnrt + βʹ
nxnrt + ϵnrt , (1) 

where pnrt is the price attribute with coefficient αn, and xnrt represents 

a vector of non-price attributes with associated coefficients βʹ
n. The term 

ϵnrt represents the error term. As the variance of the error term may differ 
across respondents, we define Var(ϵnrt) = s2

n(π2/6), where sn represents 
the scale parameter for respondent n. Dividing Eq. 1 by the scale 
parameter, we get: 

Unrt = − (αn/sn) pnrt +(βn/sn )́xnrt + ϵnrt. (2) 

Defining λn = (αn/sn) and cn = (βn/sn) simplifies Eq. (2) to: 

Unrt = − λnpnrt + cʹ
nxnrt + ϵnrt (3) 

where we assume ϵnrt to be independently and identically distributed 
(i.i.d.) with a Type 1 extreme value distribution. Eq. (3) expresses in
dividuals’ utility in preference space.

To express the above equation in WTP-space, the ratio of the non- 
price to price coefficients needs to be defined. That is, wn = (cn/λn), 
which means cn = λnwn. Thus, utility in WTP space can be expressed as: 

Unrt = − λnpnrt +(λnwn )́ xnrt + ϵnrt. (4) 

Choice models specified in WTP-space have become state-of-the art 
in the DCE literature due to their ability to provide more realistic 
behavioural explanations compared to models in preference space, 
particularly when the aim is to derive policy-relevant WTP estimates 
(Alemu and Olsen, 2018; Mariel et al., 2021).

The RP – MXL in WTP-space can capture preference heterogeneity 
across respondents by treating attribute parameters as random param
eters, thereby “allowing for unobserved heterogeneity in the estimated 
parameters” (Mariel et al., 2021:67). We define λn = − exp (vn), where 
vn represents the unobserved random component of the price coefficient 
(see also Scarpa et al.,2008). Given that β stands for all random pa
rameters estimated within the WTP-space model, Eq. (4) can be 
rewritten as: 

Unrt = Vnrt(βn, xnrt)+ ϵnrt , (5) 

where Vnr represents the indirect utility function, consisting of the 
attributes of the available alternatives, that is, Vnr = βʹ

nxnrt . Assuming 
that a price increase has a strict negative effect on utility, we specify a 
lognormal distribution for the price coefficient (λn). For the non-price 
attribute coefficients, we assume a normal distribution to allow for 
both negative and positive preferences, as suggested by the focus group 
discussions. The probability that respondent n selects alternative r from 
M available options choice scenario t is given by: 

Pnr =

∫ ( exp
(
βʹ

nXnrt
)

∑M
mexp(βʹXntm)

)

f(β)dβ, (6) 

where the estimated coefficients β́  differ across respondents and 
follow the density function f(β) (Train, 2003).

Eq. (6) is estimated using a simulated maximum log-likelihood 
function due to the absence of a closed-form solution (Scarpa et al., 
2008). The estimation was conducted using the Apollo package in R 
(Hess and Palma, 2019). For the random parameters, we used 2000 
Sobol draws, which yielded globally stable parameter estimates and 
model performance, as increasing the number of draws did not alter the 
results. Starting values for the estimation were obtained from a simple 
multinomial logit model and Apollo’s starting value search functions. In 
both cases, the results remained stable, allowing us to rule out the in
fluence of varying starting value. A total of 63 respondents were 
excluded from the analysis due to protest responses. To be categorised as 
protester, respondents had to both (i) choose the status-quo alternative 
for all eight choice sets; (ii) select one of a specified set of options in a 
follow-up question only presented to those who consistently chose the 
status-quo alternative. Ultimately, the final sample used for analysis 
consisted of 1627 respondents.

In addition to preference heterogeneity across respondents, we 
analyse segment-based heterogeneity using a latent class model (LCM). 
As indicated by Glenk and Colombo (2011), LCMs are useful for 
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explaining the origins of preference heterogeneity. The LCM is a prob
abilistic model that estimates a respondent’s probability of belonging to 
a predefined class (Boxall and Adamowicz, 2002, Mariel et al., 2021), 
thereby allowing us to examine whether respondents who share similar 
characteristics also tend to exhibit similar preferences. In the LCM, we 
included the following respondent characteristics2: age, gender, level of 
education and likelihood of purchasing environmentally certified goods. 
The class probability reflects the probability of a respondent belonging 
to a particular class, conditional on these characteristics. Similar to the 
RP-MXL model, the LCM was also estimated using the Apollo package in 
R (Hess and Palma, 2019). Further details on the specification of the 
LCM are provided in Appendix B.

3. Results

In the following we first present results from the RP-MXL model in 
WTP-space, followed by the results from the LCM, to address our 
research questions on how bundling soil management-related ES and 
biodiversity improvements, as well as blending private and public 
funding, affect private individuals’ WTP for soil health and biodiversity 
certificates.

3.1. WTP for single and bundles of soil management-related ES and 
biodiversity improvements

Results from the RP-MXL model are presented in Table 3, showing 
the estimated mean WTP for soil management-related ES and biodi
versity improvements. We note that preference heterogeneity is mainly 
observed for attributes representing bundled improvements, as indi
cated by their statistically significant standard deviation estimates. As a 
robustness check, we treated the insignificant standard deviation pa
rameters as non-random and re-estimated the model. The results 
remained unchanged. Respondents exhibit a strong negative mean WTP 
for the status-quo option, indicating strong support for our choice sets. 
Among the single soil management-related ES improvements, the 
highest mean WTP is associated with pest control (€46.5/certificate), 

Fig. 1. Example choice set.

Table 2 
Descriptive statistics of sample (n = 1703).

Variable Sample

Age ​
Mean 49.5
Gender ​
Female 50.4 %
Male 49.4 %
Diverse 0.1 %
Education ​
Below Abitura 48 %
Abitur or equivalent 26 %
Higher education 26 %
Household income per month(net) ​
Below €1000 13 %
€1000 - €1500 18 %
€1500 - €2000 15 %
€2000 - €2500 16 %
€2500 - €3500 18 %
€3500 - €5000 14 %
above €5000 6 %
Main residence in Germany ​
Baden-Württemberg 11 %
Bavaria 14 %
Berlin 6 %
Brandenburg 4 %
Bremen 0.9 %
Hamburg 3 %
Hesse 6 %
Mecklenburg-Vorpommern 2 %
Lower Saxony 12 %
North Rhine-Westphalia 18 %
Rhineland-Palatinate 5 %
Saarland 0.8 %
Saxony 6 %
Saxony-Anhalt 3 %
Schleswig-Holstein 3 %
Thuringia 2 %
NAb 0.8 %
Environmental organisations ​
Currently donating to environmental organisation 32.4 %
Currently a member of an environmental organisation 13.7 %

Note: a ‘Abitur’ is a German high school diploma allowing you to pursue a degree 
in higher education. b NA = not applicable.

2 We tested a model that included income as a covariate; however, its in
clusion did not yield a more parsimonious model in terms of interpretability 
and meaningfulness of the results. Moreover, including income did not affect 
class membership.
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followed by erosion control (€41.4/certificate) and soil-carbon storage 
(€22.5/certificate). This suggests that respondents are willing to pay for 
improvements in pest control, erosion control and soil-carbon storage 
compared to maintaining the current state. Notably, the standard de
viation estimate for soil-carbon storage indicates high preference het
erogeneity among respondents in contrast to the pest control and erosion 
control levels. Regarding bundles of soil management-related ES im
provements – addressing our RQ1 – mean WTP increases across all 
bundles compared to single ES improvements. Respondents are willing 
to pay approximately €65/certificate for a bundle combining soil-carbon 
storage with erosion control, and around €72/certificate when bundling 
soil-carbon storage with pest control, both compared to no improve
ments. These values represent a substantial increase relative to the 

single improvement of soil-carbon storage. Noteworthy, bundling all 
three soil management-related ES (erosion control, pest control and soil- 
carbon storage) leads to the highest mean WTP, at approximately €75/ 
certificate, compared to single soil management-related ES and other 
respective bundles. This indicates that respondents exhibit the strongest 
preference for certificates that provide all three soil management- 
related ES simultaneously. Though, it is important to note that the dif
ference in mean WTP between this “full” bundle and the other soil 
management-related ES bundles may not be statistically significant. The 
standard deviation estimate for this full bundle suggests significant 
preference heterogeneity. However, given that utility is additive, we 
acknowledge diminishing marginal utility of bundling soil management- 
related ES. Except for the two bundles of erosion control and soil-carbon 
storage as well as pest control and soil-carbon storage, the mean WTPs 
for the other bundles are lower than the sum of the respective mean 
WTPs for single soil management-related ES. In this context, we also 
note that the sum of all three mean WTPs for single soil management- 
related ES exceeds our highest price level per certificate.

Turning to biodiversity improvements, we observe that for single 
improvements, respondents are willing to pay an additional €38-€55 per 
certificate to achieve improvements in plant diversity, animal diversity 
and pollination. Moreover, bundling biodiversity enhances respondents’ 
mean WTP, particularly for pollination. The mean WTP increases when 
pollination is bundled with plant diversity (€62.2/certificate) or with 
animal diversity (€68.4/certificate). As with soil-management-related 
ES, the bundle including all three biodiversity improvements (plant di
versity, animal diversity and pollination) receives the highest mean 
WTP. Respondents are willing to pay an additional €81/certificate for 
these combined improvements compared to no improvements. Notably, 
all biodiversity bundles except for the bundle of animal diversity and 
pollination show significant standard deviations, indicating strong 
preference heterogeneity among respondents. Again, we acknowledge 
diminishing marginal utility of bundling biodiversity. The mean WTPs 
for all bundles are lower than the sum of the respective mean WTPs for 
single biodiversity improvements. Furthermore, we again note that the 
sum of all three mean WTPs for single biodiversity improvements ex
ceeds our highest price level per certificate.

For some attribute levels we observe preference heterogeneity across 
respondents which may indicate the presence of segment-based het
erogeneity. As shown in Table 5, the highest mean WTP for bundled soil 
management-related ES and biodiversity improvements is observed in 
class 1, reinforcing the important role of bundling in influencing private 
individuals’ mean WTP. The weighted mean WTP values further support 
these findings. With a probability of 39 % respondents belong to this 
class, which we refer to as “Passive but ardent environmentalists” as 
these respondents exhibit positive and significant WTP values for all soil 
management-related ES and biodiversity improvements without 
focusing on a specific subset. This class is likely characterized by 
younger respondents who select environmentally labelled products 
when shopping. Class 2, to which respondents belong with a probability 
of 13 %, is generally less receptive to the proposed improvements, as 
they show positive mean WTP for maintaining the status quo. Their 
highest mean WTP values are associated with two bundled biodiversity 
improvements, again highlighting the importance of bundling – even 
among respondents with relatively low support for our suggested cer
tificates. This class tends to consist of older, less educated males who are 
more likely to purchase products that are not environmentally labelled. 
Class 3, to which respondents belong with a probability of 28 %, dem
onstrates significant preferences for soil management-related ES and 
biodiversity improvements but are not sensitive to the price attribute 
(see Table 4), rendering their WTP estimates insignificant. Class 4, to 
which respondents belong with a probability of around 20 %, shows 
significant positive mean WTP for bundled soil management-related ES 
and biodiversity improvements. These respondents can be described as 
price-sensitive, as they have the highest absolute value of the price co
efficient. As a result, their mean WTPs are lower compared to Class 1 

Table 3 
WTP estimates from RP-MXL in WTP-space.

Parameter Estimate

Mean WTP estimates (€/certificate)
Alternative specific constant (status quo) − 124.5 (13.6)***
Erosion control 41.4 (3.1)***
Pest control 46.5 (4.0)***
Soil-carbon storage 22.5 (4.7)***
Erosion control and pest control 47.4 (4.8)***
Erosion control and soil-carbon storage 64.9 (3.6)***
Pest control and soil-carbon storage 72.4 (3.5)***
Erosion control, pest control and soil-carbon storage 74.2 (4.2)***
Plant diversity 54.3 (4.9)***
Animal diversity 54.5 (4.8)***
Pollination 38.0 (4.7)***
Plant diversity and animal diversity 68.9 (4.9)***
Plant diversity and pollination 62.2 (4.5)***
Animal diversity and pollination 68.4 (5.2)***
Animal diversity, plant diversity and pollination 80.7 (4.9)***
15 % of project costs covered by public funds. 13.2 (2.7)***
30 % of project costs covered by public funds 14.8 (3.4)***
45 % of project costs covered by public funds 15.9 (2.3)***
Log(price) 3.896 (0.079)***
Standard deviations
Alternative specific constant (status quo) 168.7 (14.4)***
Erosion control 0.362 (0.517)
Pest control 0.694 (0.546)
Soil-carbon storage 52.223 (5.819)***
Erosion control and pest control 0.283 (0.486)
Erosion control and soil-carbon storage 0.172 (0.891)
Pest control and soil-carbon storage 0.043 (0.280)
Erosion control, pest control and soil-carbon storage 44.888 (7.359)***
Plant diversity 1.019 (0.653)
Animal diversity 5.396 (4.145)
Pollination 2.851 (2.025)
Plant diversity and animal diversity 20.268 (6.149)***
Plant diversity and pollination 22.197 (6.269)***
Animal diversity and pollination 0.038 (1.294)
Animal diversity, plant diversity and pollination 37.584 (8.481)***
15 % of project costs covered by public funds 0.553 (0.333)
30 % of project costs covered by public funds 0.649 (0.764)
45 % of project costs covered by public funds 0.231 (0.270)
Log(price) 0.528 (0.074)***
Model statistics ​
Number of individuals 1627
Number of total observations 13016
Adjusted R-squared 0.166
Log-likelihood (null) − 14299.5
Log-likelihood (final) − 10632.1

Note: Standard errors are in parentheses. ‘***’ denotes statistical significance at 
5 % level or lower. Price is lognormally distributed. The estimated WTP values 
for ecosystem service and biodiversity attributes are relative to the reference 
level “No improvement,” while for the funding attribute, they are relative to 0 % 

funding. Mean price can be calculated as Meanprice = ( − 1) ∗ exp
(

βprice +
σ2

2

)

, 

where βprice is the coefficient of the mean and σ is the coefficient of the standard 
deviation. It is multiplied by (–1), as price is expected to affect individuals’ 
utility negatively according to theoretical predictions.
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across all attributes and even lower than Class 2 for some bundled 
biodiversity improvements.

3.2. Blending

In this section, we address RQ2 concerning whether blending in
fluences private individuals’ mean WTP. We find that respondents prefer 
higher levels of public funding for certificates. But the increase in mean 
WTP is modest as the share of public funding rises – 15 % public funding 
(€13.2/certificate), 30 % public funding (€14.8/certificate), and 45 % 
public funding (€15.9/certificate) (Table 3). A closer look at the LCM in 
Table 5 reveals similar patterns in class 1 (the largest class) where re
spondents show stronger preferences for public funding covering 30 % 
and 45 % of the project costs. Notably, in class 1, mean WTP peaks at the 
30 % funding level before declining at 45 %. Estimates for class 2 and 4 
are statistically insignificant, except for the 30 % and 45 % funding 
levels in class 4, where mean WTPs are significantly lower compared to 
class 1. In class 4, we also observe a decrease in mean WTP from 30 % to 
45 % public funding. The class-weighted mean WTP values also confirm 
that respondents’ WTP decreases after peaking at 30 % public funding.

4. Discussion

Making a novel contribution to the literature, we examine private 
individuals’ WTP for soil health and biodiversity certificates, charac
terised by bundling and blending, using an online marketplace in the 
study design. Below, we discuss our results in relation to existing liter
ature, provide policy implications and consider limitations of our study.

4.1. WTP for single soil management-related ES and biodiversity 
improvements

Only few studies simultaneously consider both single soil 
management-related ES and biodiversity improvements in agriculture in 
the context of private individuals’ WTP (Bartkowski et al., 2022). For 
single improvements such as erosion control (€41.4/certificate) and 
soil-carbon storage (€22.5/certificate), our findings generally exceed 
previously reported estimates. For instance, Colombo et al. (2005)
observed a mean WTP of €17.42 to €22.88 per additional square kilo
metre of land treated for erosion control in Spain. Similarly, Almansa 
et al. (2012) found a positive WTP for erosion control in Spain, although 
they did not report exact values. Regarding soil-carbon storage, Bart
kowski et al. (2022) reported a mean WTP of €13/year per household in 
Germany. Comparable figures were found by Eusse-Villa et al. (2021)
and Franceschinis et al. (2022), who reported €13.36/year and 
€14.89/year, respectively, in Italy. Glenk and Colombo (2011) reported 
£ 10/year per percentage of net emission reduction in Scotland. Some 
studies have found higher estimates than ours: Tienhaara et al. (2020)
reported a WTP of €31.81 to €44.66/year for reducing overall agricul
tural emission in Finland, while Franceschinis et al. (2023) reported €25, 
45 per sequestered ton of carbon per hectare per year. For single 
biodiversity improvements, we find higher mean WTP estimates (€54.3 
for plant diversity and €54.4 for animal diversity) compared to Colombo 
et al. (2005), who reported €14.92 to €17.76 per additional square kil
ometre of similar improvements in Spain. Notably, Tienhaara et al. 
(2020) found a decreasing WTP for animal diversity (€75.71/year to 
€39.38/year) as the size of protected areas and number of species 

Table 4 
Preference estimates from LCM.

Parameters Class 1 Class 2 Class 3 Class 4

Choice model Passive but ardent environmentalists Older and less educated individuals Price-insensitive 
individuals

Price-sensitive individuals

Alternative specific constant (status quo) − 0.877 (0.169)*** 0.847 (0.357)** − 1.589 (1.013) − 1.315 (0.435)***
Erosion control 0.717 (0.099)*** 0.286 (0.230) 0.963 (0.168)*** 1.863 (0.724)***
Pest control 0.832 (0.112)*** 0.568 (0.249)** 1.728 (0.266)*** 1.343 (0.403)***
Soil-carbon storage 0.663 (0.120)*** 0.497 (0.260)* 1.111 (0.201)*** 0.503 (0.522)
Erosion control and pest control 1.023 (0.126) *** 0.259 (0.341) 1.329 (0.299)*** 1.999 (0.482)***
Erosion control and soil-carbon storage 0.962 (0.180)*** − 1.924 (1.184) 1.781 (0.300)*** 1.968 (0.850)**
Pest control and soil-carbon storage 0.918 (0.157)*** 0.492 (0.357) 1.853 (0.283)*** 1.756 (0.686)***
Erosion control, pest control and soil-carbon 

storage
1.104 (0.171)*** 0.561 (0.556) 2.169 (0.328)*** 2.224 (0.738)***

Plant diversity 0.757 (0.116)*** 0.343 (0.327) 2.096 (0.338)*** 1.904 (0.629)***
Animal diversity 0.816 (0.151)*** 0.396 (0.331) 2.264 (0.431)*** 1.337 (0.449)***
Pollination 0.624 (0.124)*** 0.237 (0.316) 1.549 (0.308)*** 1.144 (0.421)***
Plant diversity and animal diversity 1.191 (0.133)*** 1.745 (0.289)*** 2.938 (0.383)*** 0.864 (0.395)**
Plant diversity and pollination 0.942 (0.152)*** 0.944 (0.269)*** 2.505 (0.429)*** 0.772 (0.592)
Animal diversity and pollination 1.024 (0.134)*** 1.064 (0.228)*** 2.395 (0.335)*** 1.358 (0.601)**
Animal diversity, plant diversity and pollination 1.265 (0.186)*** 0.282 (0.465) 3.693 (0.536)*** 1.209 (0.654)*
15 % of project costs covered by public funds 0.222 (0.068)*** − 0.302 (0.236) 0.504 (0.121)*** 0.556 (0.473)
30 % of project costs covered by public funds 0.423 (0.092)*** 0.141 (0.203) 0.721 (0.195)*** 0.826 (0.374)**
45 % of project costs covered by public funds 0.346 (0.092)*** 0.308 (0.212) 0.692 (0.186)*** 0.664 (0.380)*
Price − 0.016 (0.002)*** − 0.063 (0.011)*** 0.003 (0.003) − 0.096 (0.013)***
Class membership model ​ ​ ​ ​
Constant 1.128 (0.374)*** − 0.191 (0.438) 0.0342 (0.414) ​
Age in years − 0.017 (0.005)*** 0.011 (0.006)* − 0.009 (0.005)* ​
Gender (= 1 if female) − 0.262 (0.181) − 0.350 (0.209)* − 0.288 (0.172)* ​
Education (= 1 if higher education) − 0.075 (0.202) − 0.510 (0.257)** 0.039 (0.186) ​
Choose environmental labelled products (= 1 if 

yes) 0.615 (0.248)*** − 0.732 (0.2359*** 0.986 (0.261)*** ​

Model statistics ​ ​ ​ ​
Class probability 0.39 0.13 0.28 0.20
Number of individuals 1627
Number of total observations 13016
Adjusted R-squared 0.2601
Log-likelihood (null) − 14299.5
Log-likelihood (final) − 9375.9

Note: Standard errors are in parentheses. ‘*’ denotes statistical significance at 10 % level, ‘**’ denotes statistical significance at 5 % level, and ‘***’ denotes statistical 
significance at 1 % level. The estimated preference parameters for ecosystem service and biodiversity attributes are relative to the reference level “No improvement,” 
while for the funding attribute, they are relative to 0 % funding
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increased, placing our estimate (€54.5/certificate) within their observed 
range. Nevertheless, differences in units of environmental improve
ments, study designs, geographical and policy contexts, and payment 
vehicles limit direct comparability of our results.

4.2. WTP for bundled soil management-related ES and biodiversity 
improvements

Previous literature addressing bundling soil management-related ES 
and biodiversity improvements in agriculture, such as Tienhaara et al. 
(2020), differs methodologically from our study. They treated bundled 
improvements as separate attributes within a choice alternative, esti
mating WTP for each improvement. In contrast, we treated bundles as 
single attribute levels, enabling direct comparisons between single 
versus bundled improvements. To our knowledge, we are the first to 
apply this approach, thus contributing to calls for a more holistic view of 
ES and biodiversity management in agriculture (Raudsepp-Hearne et al., 
2010).

Our findings indicate significant positive effects of bundling. Bundles 
containing three soil management-related ES (€74.2/certificate) or 
biodiversity improvements (€80.7/certificate) show the highest mean 
WTP. At the same time, we observe significant preference heterogeneity 
across respondents, suggesting that not all private individuals are 
willing to make the same financial commitments – a finding also re
ported by Bartkowski et al. (2022) and Franceschinis et al. (2022). 
Specifically, respondents who are likely to be older and less educated, as 
well as those who appear price-sensitive, show lower mean WTP across 
attributes compared to younger respondents who purchase environ
mentally labelled products. Empirical evidence for these findings is 
mixed. Some studies find that WTP for soil health improvements de
creases with age (Areal, 2024; Dimal and Jetten, 2020). Similarly, 
research from related fields such as organic food consumption, supports 
our findings that WTP increases with education and decreases with age 
(Aertsens et al., 2009; Hjelmar, 2011; Zander and Feucht, 2018). 
However, Franceschinis et al. (2023) found that WTP for soil-carbon 

storage increased among older and less educated respondents. Another 
notable finding concerning bundling is the effect of combining 
soil-carbon storage with another soil management-related ES. This 
bundling substantially increases the mean WTP for soil-carbon storage, 
which otherwise shows the lowest stand-alone mean WTP. A potential 
explanation for this could be declining public trust in the credibility of 
carbon certificates, as widely reported in media, questioning whether 
these certificates truly deliver the carbon sequestration they claim 
(Cochet, 2024; Fischer and Knuth, 2023; Greenfield, 2023; Klotsikas 
et al., 2023; Thambi, 2024) – a scepticism also supported by academic 
research (West et al., 2020, 2023).

Our results in most cases suggest a diminishing marginal utility for 
bundling. This is interesting from both the supply and demand side of 
certificates. While bundles generally received higher mean WTP, theo
retically, stacking would attract higher overall private funding. For 
example, across our sample, the sum of mean WTP for single soil 
management-related ES improvements is approximately €110, whereas 
the bundle of all three improvements is €74/certificate. Similarly, the 
sum of mean WTP for single biodiversity improvements is approxi
mately €146, while the bundle of all three improvements is €81/certif
icate. However, for the demand side, stacking carries the risk for buyers 
of paying higher prices for less valuable certificates. On the supply side, 
farmers could potentially double count their efforts, which contradicts 
the concept of additionality and is likely to be criticised by buyers (von 
Hase and Cassin, 2018; Robertson et al., 2014; Wunder et al., 2025). In 
this context, we cautiously note that some of our estimates might be 
affected by overestimation (Glenk et al., 2024). In both our RP-MXL 
model as well as in class 1 of our LCM, the mean WTP estimates for 
the combination of the attribute levels assumed to yield the highest 
utility – three soil management-related ES, three biodiversity indicators, 
and 45 % public funding – exceeds our highest price level per certificate 
(€100). Nevertheless, we emphasise that, to date, 
soil-management-related ES such as erosion control and pest control 
have not been available on AgoraNatura. Since price levels were 
inspired by previously offered certificates, prices in the past may have 

Table 5 
Mean WTP estimates from LCM (€/certificate).

Parameters Class 1 Class 2 Class 3 Class 4
Class-weighted 
mean WTPPassive but ardent 

environmentalists
Older and less educated 
individuals

Price-insensitive 
individuals

Price-sensitive 
individuals

Alternative specific constant (status 
quo)

− 54.6 (15.229)*** 13.4 (5.866)** ​ − 13.7 (4.821)*** − 22.292

Erosion control 44.6 (6.424)*** 4.5 (3.746) ​ 19.4(7.006)*** 21.274
Pest control 51.8 (7.179)*** 8.9 (3.552)*** ​ 13.9 (3.708)*** 24.139
Soil-carbon storage 41.3 (7.156)*** 7.8 (3.857)** ​ 5.2 (5.470) 18.161
Erosion control and pest control 63.7 (8.364)*** 4.1 (5.054) ​ 20.8 (3.886)*** 29.003
Erosion control and soil-carbon storage 59.9 (8.123)*** − 30.4 (20.774) ​ 20.4 (8.724) ** 27.441
Pest control and soil-carbon storage 57.1 (7.377)*** 7.8 (5.622) ​ 18.3 (7.545)*** 25.929
Erosion control, pest control and soil- 

carbon storage
68.7 (8.440)*** 8.9 (9.062) ​ 23.1 (6.700)*** 31.413

Plant diversity 47.1 (6.460)*** 5.4 (4.997) ​ 19.8 (7.078)*** 22.329
Animal diversity 50.7 (6.890)*** 6.3 (5.041) ​ 13.9 (4.672)*** 22.553
Pollination 38.8 (6.466)*** 3.7 (4.707) ​ 11.9 (4.096)*** 17.512
Plant diversity and animal diversity 74.1 (8.473)*** 27.6 (5.339)*** ​ 8.9 (4.087)** 34.267
Plant diversity and pollination 58.6 (8.122)*** 14.9 (4.010)*** ​ 8.0 (6.117) 24.791
Animal diversity and pollination 63.7 (7.962)*** 16.8 (4.125)*** ​ 14.1 (6.859)** 29.847
Animal diversity, plant diversity and 

pollination 78.7 (9.473)*** 4.5 (7.012) ​ 12.6 (6.983)* 33.213

15 % of project costs covered by public 
funds 13.8 (4.293)*** − 4.8 (4.041) ​ 5.8 (4.771) 5.382

30 % of project costs covered by public 
funds

26.3 (6.852)*** 2.2 (3.049) ​ 8.6 (3.632)*** 11.977

45 % of project costs covered by public 
funds

21.5 (6.086)*** 4.9 (3.215) ​ 6.9 (3.718)* 9.765

Class probability 0.39 0.13 0.28 0.20 ​

Note:: Standard errors are in parentheses. ‘*’ denotes statistical significance at 10 % level, ‘**’ denotes statistical significance at 5 % level, and ‘***’ denotes statistical 
significance at 1 % level. The mean WTP estimates for class 3 are not statistically significant (price insensitive) and are therefore not reported. The class-weighted mean 
WTP values are derived using only the significant WTP estimates from each class. The estimated WTP values for ecosystem service and biodiversity attributes are 
relative to the reference level “No improvement,” while for the funding attribute, they are relative to 0 % funding.
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been lower than what private individuals would be willing to pay once 
these services are included.

4.3. Blending

Our second primary objective was to investigate whether blending 
public and private funding could leverage private individuals’ funding 
for certificates. Inspired by Reed et al. (2022), who highlight the po
tential of blending to attract private investments, we find that blending 
does indeed encourage private individuals to increase funding. How
ever, the mean WTP estimates suggest that, on average, the marginal 
effect of increased blending on mean WTP is relatively modest. Although 
blending positively influences private individuals’ WTP, the modest 
increases suggest that public funding is a secondary driver compared to 
the intrinsic value of soil management-related ES and biodiversity im
provements. Notably, in the RP-MXL the increase in mean WTP when 
public funding rises from 30 % to 45 % is minimal while in the LCM 
models mean WTP appears to peak at 30 % of public funding. One 
possible explanation is that higher public funding may crowd out private 
funding – an effect noted in previous literature and described as 
context-dependent (de Wit and Bekkers, 2016; Reed et al., 2022). 
Additionally, we may carefully discuss this finding in light of Rondeau 
and List (2008), who made similar observations in the context of char
itable donations for public goods. They report that ‘matching donations’ 
(i.e. a leadership donor commits to match contributions made by others) 
tend to trigger lower levels of contributions from non-leadership donors 
in contrast to ‘challenge donations’, in which the leadership donor 
pledges a fixed amount irrespective of others’ contributions. In our 
study, some respondents may somewhat perceive the increase in public 
funding from 30 % to 45 % as a form of matching donations. As such, 
our findings complement existing literature by highlighting the impor
tance of carefully designing blended finance mechanisms when seeking 
to mobilise private funding.

Furthermore, it is worth discussing that when we generally speak 
about increasing private funding for public goods such as biodiversity, 
the general debate usually focuses on private funding from companies or 
financial institutions. Moreover, such investors usually call for public 
funding to be “necessary to catalyse market opportunities through direct 
subsidies for projects attempting to enter nascent nature markets and 
derisking investments in these projects” (Zu Ermgassen et al., 2025). 
While we do argue in favour of the potential of public funding being able 
to leverage private funding, we do observe that private individuals’ 
mean WTP does not seem to depend as much on public funding or at 
least its relative increase doesn’t.

4.4. Policy implications

The implications of our study with regards to enhancing private 
funding for soil health and biodiversity improvements in agriculture are 
manifold. First, we align with a growing body of literature suggesting 
private individuals in Germany are willing to invest into soil health (e.g. 
Bartkowski et al., 2022) and biodiversity improvements on agricultural 
land. This may showcase public support for the EU’s Soil Strategy 
(European Commission, 2021) and the Biodiversity Strategy for 2030 
(European Commission, 2020b). Additionally, our results highlight the 
need for researchers and policymakers to further recognise the impor
tance of soil health (Bartkowski et al., 2021, 2022; Montanarella and 
Panagos, 2021) and biodiversity (Hasler et al., 2022; Pe’er et al., 2022) 
in agri-environmental policy.

Second, policymakers may recognise that bundling soil health and 
biodiversity improvements addresses societal demand for their simul
taneous provision and has the potential to increase private funding. 
Indeed, our results suggests that stacking could attract greater overall 
private funding. However, beyond its theoretical shortcomings, real- 
world applications of stacking have not been successful, particularly 
with regards to additionality and ecological outcomes (von Hase and 

Cassin, 2018; Wunder et al., 2025). Moreover, the observed preference 
heterogeneity for bundled soil health and biodiversity improvements 
highlights that, while policymakers should acknowledge societal de
mand for bundling, they should ensure the availability of diverse bun
dles to maximise funding potential.

Third, blending has the potential to leverage private funding for soil 
health and biodiversity certificates in agriculture. However, funding 
levels should be carefully calibrated to avoid crowding-out effects. Our 
results show that ‘more is not always better’ – beyond a certain point, 
higher public funding can displace private funding. This insight is 
especially relevant for policymakers seeking to allocate funds efficiently. 
The United Kingdom ecosystem markets and European peatland markets 
(Reed et al., 2022) serve as useful examples. In particular, trigger funds – 
as employed in our research design – may effectively stimulate private 
funding while mitigating crowding-out effects. For marketplaces offer
ing soil health and biodiversity certificates, our findings suggest that 
promoting ‘blended certificates’ could attract greater private funding. 
Online marketplaces, such as AgoraNatura, might, for example, feature 
these certificates prominently on their website or run targeted cam
paigns tailored to different customer segments: younger individuals 
could be reached via social media, price-sensitive consumers through 
price comparison websites, and older individuals through traditional 
print media. However, formulating well-designed marketing strategies 
to help marketplaces scale lies beyond the scope of this study but rep
resents an important area for future research.

Nonetheless, our results are a one-time observation. To further 
validate our study, it would be highly beneficial to repeat our study in 
the future. In particular, a longitudinal study gathering panel data could 
observe potential behavioural change (Fetene et al., 2014). Addition
ally, to reduce and analyse hypothetical bias in our results, greater in
sights could be gained comparing them with revealed preferences – i.e. 
real payment scenarios – either from a DCE or real market data once 
online marketplaces, such as AgoraNatura, have scaled. Future studies 
could also investigate whether preferences of private individuals for 
investing in soil health and biodiversity improvements in agriculture 
vary across federal states in Germany. Applying our study to other EU 
countries would help us assess the potential of scaling soil health and 
biodiversity certificates at the EU-level by shedding light on 
country-specific private individuals’ preferences. This could further 
inform policymakers currently developing the European Commission’s 
‘Roadmap towards Nature Credits’. Finally, we acknowledge the 
importance and conceptual distinction of environmental attitudes and 
concerns, and behaviour in the context of private individuals’ WTP for 
soil health and biodiversity certificates (Cicatiello et al., 2020). While 
we included a variable related to the likelihood of purchasing environ
mentally certified goods in our LCM to examine class membership 
probabilities, we did not expand the model to address the distinct roles 
of attitudes and behaviours due to the already large number of param
eters being estimated and to maintain focus on our research questions. 
Given the significance of such behavioural factors and their distinction, 
we recommend that future studies explore this aspect.

5. Conclusion

This study provides empirical evidence on private individuals’ WTP 
for soil health and biodiversity certificates in Germany. Our findings 
highlight the potential for mobilising funding from private individuals, 
thereby reinforcing public support for the EU Soil and Biodiversity 
Strategies for 2030. Moreover, we find that bundling soil health and 
biodiversity improvements has the potential to significantly increase 
private individuals’ mean WTP. However, preference heterogeneity 
exists among respondent groups, emphasizing the need for targeted 
policy interventions. Furthermore, our results suggest that blending 
public and private funding has the potential to leverage private in
dividuals’ funding, but excessive public funding (beyond 30 %) may 
trigger crowding-out effects. Thus, policymakers should carefully design 
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blended financing mechanisms to maximise private individuals’ 
participation. Lastly, online marketplaces for certificates representing 
environmental improvements on agricultural land may offer a promising 
tool to facilitate such funding. Despite these strong results, limitations 
remain. Future research may engage in revealed preference studies and 
real-market comparisons to further inform policymakers in designing 
innovative funding mechanisms aligned with EU soil health and agri- 
environmental policy targets.
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Appendix – A

Table A.1 
Representativeness of study sample in relation to Germany

Variable Study sample National sample Chi-square test p-values

Age (year 2023)a ​ ​ 0,007948714 0,999812
18–19 2,23 % 2,00 % ​ ​
20–39 29,83 % 24,30 % ​ ​
40–59 33,29 % 27,00 % ​ ​
60–79 33,18 % 22,80 % ​ ​
Gender (year 2023)b ​ ​ 6,43549E− 05 0,993599
Female 50,44 % 50,67 % ​ ​
Male 49,44 % 49,32 % ​ ​
Education (year 2019)c ​ ​ 0,067934673 0,966603
Below Abitur 48 % 58,60 % ​ ​
Abitur or equivalent 26 % 34 % ​ ​
Higher education 26 % 18,50 % ​ ​
Household size (year 2023)d ​ ​ 0,092463059 0,998964
1 person 26,78 % 41,10 % ​ ​
2 people 40,52 % 33,50 % ​ ​
3 people 17,56 % 11,90 % ​ ​
4 people 10,16 % 9,50 % ​ ​
5 people and more 4,99 % 3,90 % ​ ​
Geographical distribution (year 2023)e ​ ​ 0,048623973 1
Baden-Württemberg 11,00 % 13,46 % ​ ​
Bavaria 14,00 % 15,79 % ​ ​
Berlin 6,00 % 4,39 % ​ ​
Brandenburg 4,00 % 3,06 % ​ ​
Bremen 0,90 % 0,84 % ​ ​
Hamburg 3,00 % 2,23 % ​ ​
Hesse 6 % 7,50 % ​ ​
Mecklenburg-Vorpommern 2,00 % 1,89 % ​ ​
Lower Saxony 12,00 % 9,59 % ​ ​
North Rhine-Westphalia 18,00 % 21,59 % ​ ​
Rhineland-Palatinate 5,00 % 4,95 % ​ ​
Saarland 0,80 % 1,22 % ​ ​
Saxony 6,00 % 4,85 % ​ ​
Saxony-Anhalt 3,00 % 2,58 % ​ ​
Schleswig-Holstein 3,00 % 3,53 % ​ ​
Thuringia 2,00 % 2,53 % ​ ​
NAa 0,5 % ​ ​ ​

Note: The chi-square test was applied to assess the representativeness of the study by comparing the observed distribution of the variables listed in the table with their 
distribution in the reference population (i.e. Germany). a NA = not applicable

a Source national sample: Destatis (2025a)
b Source national sample: Destatis (2025b)
c Source national sample: Destatis (2020)
d Source national sample: Destatis (2024)
e Source national sample: Destatis (2025c)
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Appendix – B

Specification of Latent Class Model:
Following Boxall and Adamowicz (2002) and Glenk and Colombo (2011), the probability of respondent n selecting alternative r from M available 

options is conditional on membership in class s: 

Pnr|s =
exp(βsXnr)

∑M

m=1
exp(βsXnm)

s = 1, …, S, (7) 

where the parameter vector of class s is represented by βs and associated with Xnr, the vector of explanatory attributes. The probability of 
respondent n belonging to class s is then defined as: 

Pns =
exp(αsZn)

∑S

s=1
exp(αsZn)

s = 1, …, S, αs = 0. (8) 

This represents a multinomial logit model in which class membership probabilities are determined by individual-specific characteristics Zn. To 
ensure model identification, the parameter vector for the Sth class is normalized to zero (Greene, 2003).

The overall probability of respondent n choosing alternative r is given by: 

Pn(r) =
∑S

s=1

⎡

⎢
⎢
⎢
⎣

exp(αsZn)

∑S

s=1
exp(αsZn)

⎤

⎥
⎥
⎥
⎦

⎡

⎢
⎢
⎣

exp(βsXnr)

∑M

m=1
exp(βsXnm)

⎤

⎥
⎥
⎦s = 1, …, S, αs = 0. (9) 

where the first term in brackets denotes the probability of an individual belonging to class s, while the second term represents the probability of 
selecting alternative r, given membership in class s.

The LCM requires identifying the optimal number of classes, which is typically determined by evaluating model selection criteria such as the 
Akaike information criterion (AIC), Bayesian information criterion (BIC), the Consistent AIC (CAIC), and adjusted R-squared (Nylund et al., 2007). As 
shown in Table B.1 and Figure B.1, an LCM with four classes appeared to be the most suitable as the percentage differences in the AIC, BIC, CAIC, and 
adjusted R-squared became minimal beyond the three-class model. The selection of the number of latent classes was further guided by the statistical 
significance of parameters, as well as the overall interpretability and meaningfulness the resulting classes (Glenk et al., 2012; Scarpa and Thiene, 2005, 
2011).

Table B.1 
Number of classes and goodness of fit measures

Classes #parametrs LL Adjusted R squared BIC AIC CAIC

2 43 − 10296.43 0.1924 21000.25 20678.87 20681.26 DBIC DAIC DCAIC
3 67 − 9566.73 0.2477 19768.21 19267.46 19273.31 5.866787 6.825373 6.80787
4 91 − 9375.92 0.2609 19613.96 18933.84 18944.76 0.780293 1.73152 1.704706
5 115 − 9246.55 0.2693 19582.6 18723.09 18740.76 0.159886 1.113086 1.076796

Note: LL = log-likelihood value, BIC = Bayesian Information Criteria, AIC = Akaike’s Information Criteria, CAIC = corrected-AIC, and D = differences in percent

Figure B.1 
Number of latent classes with information criteria. Note: BIC = Bayesian Information Criteria, AIC = Akaike’s Information Criteria, CAIC = corrected-AIC
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Data availability

Discrete Choice Experiment data on soil health and biodiversity 
improvements in agriculture (BonaRes Repository)
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Destatis (2024). nach Haushaltsgröße und Gebietsstand im Jahr 2023. Available: 〈htt 
ps://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Haushalte 
-Familien/Tabellen/1-1-privathaushalte-haushaltsmitglieder.html〉 (last accessed: 
2025, 22 April).

Destatis (2025a). Bevölkerung nach Altersgruppen 2011 bis 2023 Deutschland. 
Available: 〈https://www.destatis.de/DE/Themen 
/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen 
/liste-altersgruppen-basis-2022.html#1343584〉 (last accessed: 2025, 22 April).

Destatis (2025b). Bevölkerung nach Nationalität und Geschlecht 1970 bis 2023 in 
Deutschland. Available: 〈https://www.destatis.de/DE/Themen/Gesellschaft-Umwe 
lt/Bevoelkerung/Bevoelkerungsstand/Tabellen/deutsche-nichtdeutsche-bevoelkeru 
ng-nach-geschlecht-deutschland-basis-2022.html〉 (last accessed: 2025, 22 April).

Destatis (2025c). Bevölkerung am 31.12.2023 nach Nationalität und Bundesländern. 
Available: 〈https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkeru 
ng/Bevoelkerungsstand/Tabellen/bevoelkerung-nichtdeutsch-laender-basis-2022.ht 
ml〉 (last accessed: 2025, 22 April).

Dimal, M.O.R., Jetten, V., 2020. Analyzing preference heterogeneity for soil amenity 
improvements using discrete choice experiment. Environ. Dev. Sustain. 22 (2), 
1323–1351. https://doi.org/10.1007/s10668-018-0250-8.

Drechsler, M., 2021. Bundling of Ecosystem Services in Conservation Offsets: Risks and 
How They Can Be Avoided. Land 10 (6), 628. 〈https://www.mdpi.com/2 
073-445X/10/6/628〉.

European Commission (2020a). EU Biodiversity Strategy for 2030. Available: 〈htt 
ps://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex:52020DC0380〉 (last 
accessed: 2025, 18 April).

European Commission (2020b). The state of nature in the European Union: Report on the 
status and trends in 2013-2018 of species and habitat types protected by the Birds 
and Habitats Directives. Available: 〈https://eur-lex.europa.eu/legal-content/EN/ 
TXT/PDF/?uri=CELEX:52020DC0635〉 (last accessed: 2025, 18 April).

European Commission (2021). EU Soil Strategy for 2030. Available: 〈https://eur-lex.eur 
opa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021DC0699〉 (last accessed: 
2025, 18 April).

European Commission (2023). DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF 
THE COUNCIL on Soil Monitoring and Resilience (Soil Monitoring Law). Available: 
〈https://eur-lex.europa.eu/resource.html?uri=cellar:01978f53-1b4f-11ee-806b 
-01aa75〉ed71a1.0001.02/DOC_1&format=PDF (last accessed: 2025, 18 April).

European Commission (2025). Roadmap towards Nature Credits. Available: 〈https://eu 
r-lex.europa.eu/legal-content/EN/ALL/?uri=comnat%3ACOM_2025_0374_FIN〉

(last accessed: 2025, 6 August).
Eusse-Villa, L.F., Franceschinis, C., Thiene, M., Meyerhoff, J., McBratney, A., Field, D., 

2021. Attitudes and Preferences towards Soil-Based Ecosystem Services: How Do 
They Vary across Space? Sustainability 13 (16), 8722. 〈https://www.mdpi.com/207 
1-1050/13/16/8722〉.

Fetene, G.M., Olsen, S.B., Bonnichsen, O., 2014. Disentangling the Pure Time Effect From 
Site and Preference Heterogeneity Effects in Benefit Transfer: An Empirical 
Investigation of Transferability. Environ. Resour. Econ. 59 (4), 583–611. https://doi. 
org/10.1007/s10640-013-9751-y.

Fischer, T., Knuth, H.. (2023, 19 January). CO2 Certificates Phantom Offsets and Carbon 
Deceit. ZEIT online. Available: 〈https://www.zeit.de/wirtschaft/2023-01/co2-certif 
icates-fraud-emissions-trading-climate-protection-english〉 (last accessed: 2025, 18 
April).

Franceschinis, C., Liebe, U., Thiene, M., Meyerhoff, J., Field, D., McBratney, A., 2022. 
The effect of social and personal norms on stated preferences for multiple soil 
functions: evidence from Australia and Italy. Aust. J. Agric. Resour. Econ. 66 (2), 
335–362. https://doi.org/10.1111/1467-8489.12466.

Franceschinis, C., McBratney, A., Eusse-Villa, L., Field, D., Thiene, M., Meyerhoff, J., 
2023. Society’s willingness to pay its way to soil security. Soil Secur. 13, 100122. 
https://doi.org/10.1016/j.soisec.2023.100122.

Glenk, K., Colombo, S., 2011. Designing policies to mitigate the agricultural contribution 
to climate change: an assessment of soil based carbon sequestration and its ancillary 
effects. Clim. Change 105 (1), 43–66. https://doi.org/10.1007/s10584-010-9885-7.

Glenk, K., Hall, C., Liebe, U., Meyerhoff, J., 2012. Preferences of Scotch malt whisky 
consumers for changes in pesticide use and origin of barley. Food Policy 37 (6), 
719–731. https://doi.org/10.1016/j.foodpol.2012.08.003.

Glenk, K., Meyerhoff, J., Colombo, S., Faccioli, M., 2024. Enhancing the face validity of 
choice experiments: A simple diagnostic check. Ecol. Econ. 221, 108160. https://doi. 
org/10.1016/j.ecolecon.2024.108160.

Greene, W.H., 2003. Econometric. Analysis, 5th Edition. Prentice Hall, Upper Saddle 
River. 

Greenfield, P. (2023). Revealed: more than 90% of rainforest carbon offsets by biggest 
certifier are worthless, analysis shows. The Guardian. Available: 〈https://www.the 
guardian.com/environment/2023/jan/18/revealed-forest-carbon-offsets-biggest 
-provider-worthless-verra-aoe〉 (last accessed: 2025, 18 April).

Hasler, B., Termansen, M., Nielsen, H.Ø., Daugbjerg, C., Wunder, S., Latacz-Lohmann, U., 
2022. European Agri-environmental Policy: Evolution, Effectiveness, and 
Challenges. Rev. Environ. Econ. Policy 16 (1), 105–125. https://doi.org/10.1086/ 
718212.

Hensher, D.A., Rose, J.M., Greene, W.H., 2015. Applied Choice. Analysis, 2 ed. 
Cambridge University Press. https://doi.org/DOI: 10.1017/CBO9781316136232. 

Hess, S., Palma, D., 2019. Apollo: A flexible, powerful and customisable freeware 
package for choice model estimation and application. J. Choice Model. 32, 100170. 
https://doi.org/10.1016/j.jocm.2019.100170.

Hjelmar, U., 2011. Consumers’ purchase of organic food products. A matter of 
convenience and reflexive practices. Appetite 56 (2), 336–344. https://doi.org/ 
10.1016/j.appet.2010.12.019.

IPBES, 2019. Global assessment report on biodiversity and ecosystem services of the 
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services 
(Version 1). Zenodo. https://doi.org/10.5281/zenodo.6417333.

Johnston, R.J., Boyle, K.J., Adamowicz, W., Bennett, J., Brouwer, R., Cameron, T.A., 
Hanemann, W.M., Hanley, N., Ryan, M., Scarpa, R., Tourangeau, R., Vossler, C.A., 
2017. Contemporary Guidance for Stated Preference Studies. J. Assoc. Environ. 
Resour. Econ. 4 (2), 319–405. https://doi.org/10.1086/691697.

Karimi, J.D., Corstanje, R., Harris, J.A., 2021. Bundling ecosystem services at a high 
resolution in the UK: trade-offs and synergies in urban landscapes. Landsc. Ecol. 36 
(6), 1817–1835. https://doi.org/10.1007/s10980-021-01252-4.

Kemkes, R.J., Farley, J., Koliba, C.J., 2010. Determining when payments are an effective 
policy approach to ecosystem service provision. Ecol. Econ. 69 (11), 2069–2074. 
https://doi.org/10.1016/j.ecolecon.2009.11.032.

F. Lang et al.                                                                                                                                                                                                                                     Land Use Policy 160 (2026) 107846 

12 

https://doi.org/10.4228/ZALF-TPWH-0M11
https://doi.org/10.4228/ZALF-TPWH-0M11
https://doi.org/10.1108/00070700910992961
https://doi.org/10.1093/erae/jby009
https://doi.org/10.1093/erae/jby009
https://doi.org/10.1016/j.landusepol.2011.06.013
https://www.mdpi.com/2073-445X/13/8/1118
https://doi.org/10.5194/soil-7-495-2021
https://doi.org/10.7717/peerj.8749
https://doi.org/10.7717/peerj.8749
https://doi.org/10.1093/qopen/qoac035
https://doi.org/10.1086/731886
https://doi.org/10.1023/A:1021351721619
https://doi.org/10.1016/j.coesh.2018.07.003
https://doi.org/10.1016/j.coesh.2018.07.003
https://doi.org/10.1016/j.ecoser.2024.101653
https://doi.org/10.1016/j.ecolecon.2020.106774
https://doi.org/10.1016/j.ecolecon.2020.106774
https://www.focus.de/earth/experten/experte-jerome-cochet-grosser-schwindel-mit-co2-zertifikaten-fuenf-wege-wie-wir-es-besser-machen-koennen_id_260463597.html
https://www.focus.de/earth/experten/experte-jerome-cochet-grosser-schwindel-mit-co2-zertifikaten-fuenf-wege-wie-wir-es-besser-machen-koennen_id_260463597.html
https://www.focus.de/earth/experten/experte-jerome-cochet-grosser-schwindel-mit-co2-zertifikaten-fuenf-wege-wie-wir-es-besser-machen-koennen_id_260463597.html
https://doi.org/10.1111/j.1477-9552.2005.tb00123.x
https://doi.org/10.1111/1365-2664.12502
https://doi.org/10.1257/aer.89.3.649
https://doi.org/10.1093/ajae/aau087
https://doi.org/10.1016/j.forpol.2011.12.007
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bildung-Forschung-Kultur/Bildungsstand/Tabellen/bildungsabschluss.html#fussnote-3-104098
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bildung-Forschung-Kultur/Bildungsstand/Tabellen/bildungsabschluss.html#fussnote-3-104098
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Haushalte-Familien/Tabellen/1-1-privathaushalte-haushaltsmitglieder.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Haushalte-Familien/Tabellen/1-1-privathaushalte-haushaltsmitglieder.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Haushalte-Familien/Tabellen/1-1-privathaushalte-haushaltsmitglieder.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/liste-altersgruppen-basis-2022.html#1343584
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/liste-altersgruppen-basis-2022.html#1343584
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/liste-altersgruppen-basis-2022.html#1343584
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/deutsche-nichtdeutsche-bevoelkerung-nach-geschlecht-deutschland-basis-2022.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/deutsche-nichtdeutsche-bevoelkerung-nach-geschlecht-deutschland-basis-2022.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/deutsche-nichtdeutsche-bevoelkerung-nach-geschlecht-deutschland-basis-2022.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/bevoelkerung-nichtdeutsch-laender-basis-2022.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/bevoelkerung-nichtdeutsch-laender-basis-2022.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/bevoelkerung-nichtdeutsch-laender-basis-2022.html
https://doi.org/10.1007/s10668-018-0250-8
https://www.mdpi.com/2073-445X/10/6/628
https://www.mdpi.com/2073-445X/10/6/628
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex:52020DC0380
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex:52020DC0380
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020DC0635
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52020DC0635
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021DC0699
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021DC0699
https://eur-lex.europa.eu/resource.html?uri=cellar:01978f53-1b4f-11ee-806b-01aa75
https://eur-lex.europa.eu/resource.html?uri=cellar:01978f53-1b4f-11ee-806b-01aa75
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=comnat%3ACOM_2025_0374_FIN
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=comnat%3ACOM_2025_0374_FIN
https://www.mdpi.com/2071-1050/13/16/8722
https://www.mdpi.com/2071-1050/13/16/8722
https://doi.org/10.1007/s10640-013-9751-y
https://doi.org/10.1007/s10640-013-9751-y
https://www.zeit.de/wirtschaft/2023-01/co2-certificates-fraud-emissions-trading-climate-protection-english
https://www.zeit.de/wirtschaft/2023-01/co2-certificates-fraud-emissions-trading-climate-protection-english
https://doi.org/10.1111/1467-8489.12466
https://doi.org/10.1016/j.soisec.2023.100122
https://doi.org/10.1007/s10584-010-9885-7
https://doi.org/10.1016/j.foodpol.2012.08.003
https://doi.org/10.1016/j.ecolecon.2024.108160
https://doi.org/10.1016/j.ecolecon.2024.108160
http://refhub.elsevier.com/S0264-8377(25)00380-1/sbref27
http://refhub.elsevier.com/S0264-8377(25)00380-1/sbref27
https://www.theguardian.com/environment/2023/jan/18/revealed-forest-carbon-offsets-biggest-provider-worthless-verra-aoe
https://www.theguardian.com/environment/2023/jan/18/revealed-forest-carbon-offsets-biggest-provider-worthless-verra-aoe
https://www.theguardian.com/environment/2023/jan/18/revealed-forest-carbon-offsets-biggest-provider-worthless-verra-aoe
https://doi.org/10.1086/718212
https://doi.org/10.1086/718212
http://refhub.elsevier.com/S0264-8377(25)00380-1/sbref29
http://refhub.elsevier.com/S0264-8377(25)00380-1/sbref29
https://doi.org/10.1016/j.jocm.2019.100170
https://doi.org/10.1016/j.appet.2010.12.019
https://doi.org/10.1016/j.appet.2010.12.019
https://doi.org/10.5281/zenodo.6417333
https://doi.org/10.1086/691697
https://doi.org/10.1007/s10980-021-01252-4
https://doi.org/10.1016/j.ecolecon.2009.11.032


Klotsikas, E., Niedermeier, N., Schneider, J. (2023, 25 November). Greenwashing mit 
CO2-Zertifikaten - Wie Konzerne beim Klimaschutz tricksen können. zdfheute_ 
frontal. Available: 〈https://zdfheute-stories-scroll.zdf.de/greenwashing-co2-zertifi 
kate/index.html〉 (last accessed: 2025, 18 April).

Krause, M.S., Matzdorf, B., 2019. The intention of companies to invest in biodiversity and 
ecosystem services credits through an online-marketplace. Ecosyst. Serv. 40, 
101026. https://doi.org/10.1016/j.ecoser.2019.101026.

Kroeger, T., Casey, F., 2007. An assessment of market-based approaches to providing 
ecosystem services on agricultural lands. Ecol. Econ. 64 (2), 321–332. https://doi. 
org/10.1016/j.ecolecon.2007.07.021.

Lancaster, K.J., 1966. A New Approach to Consumer Theory. J. Political Econ. 74 (2), 
132–157. https://doi.org/10.1086/259131.

Lienhoop, N., Völker, M., 2016. Preference Refinement in Deliberative Choice 
Experiments for Ecosystem Service Valuation. Land Econ. 92 (3), 555. https://doi. 
org/10.3368/le.92.3.555.

Louviere, J.J., Hensher, D.A., Swait, J.D., 2000. Stated Choice Methods: Analysis and 
Applications. Cambridge University Press https://doi.org/DOI: 10.1017/ 
CBO9780511753831. 

Mariel, P., Hoyos, D., Meyerhoff, J., Czajkowski, M., Dekker, T., Glenk, K., Jacobsen, J.B., 
Liebe, U., Olsen, S.B., Sagebiel, J., Thiene, M., 2021. Environmental Valuation with 
Discrete Choice Experiments: Guidance on Design. Implement. Data Anal. https:// 
doi.org/10.1007/978-3-030-62669-3.

McFadden, D., 1986. The Choice Theory Approach to Market Research. Mark. Sci. 5 (4), 
275–297. 〈http://www.jstor.org/stable/184004〉.

Meißner, N., Winter, E., 2019. Design principles for protected area certificates: a case 
study on strategic investor groups. Environ. Dev. Sustain. 21 (1), 303–329. https:// 
doi.org/10.1007/s10668-017-0038-2.

Montanarella, L., Panagos, P., 2021. The relevance of sustainable soil management 
within the European Green Deal. Land Use Policy 100, 104950. https://doi.org/ 
10.1016/j.landusepol.2020.104950.

Nylund, K.L., Tihomir, A., Muthén, B.O., 2007. Deciding on the Number of Classes in 
Latent Class Analysis and Growth Mixture Modeling: A Monte Carlo Simulation 
Study. Struct. Equ. Model. A Multidiscip. J. 14 (4), 535–569. https://doi.org/ 
10.1080/10705510701575396.

Paul, C., Kuhn, K., Steinhoff-Knopp, B., Weisshuhn, P., Helming, K., 2021. Towards a 
standardization of soil-related ecosystem service assessments. Eur. J. Soil Sci. 72 (4), 
1543–1558. https://doi.org/10.1111/ejss.13022.

Pe’er, G., Bonn, A., Bruelheide, H., Dieker, P., Eisenhauer, N., Feindt, P.H., Hagedorn, G., 
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Šumrada, T., Bezák, P., Concepción, E.D., Dänhardt, J., Morales, M.B., Rac, I., 
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Kohnová, S., Krzeminska, D., Marañón, T., Rietra, R., Siebielec, G., Thorsson, J., 
Tibbett, M., Valente, S., Van Delden, H., Van den Akker, J., Verzandvoort, S., 
Vrînceanu, N.O., Zoumides, C., Hessel, R., 2018. Assessing Impacts of Soil 
Management Measures on Ecosystem Services. Sustainability 10 (12), 4416. 〈http 
s://www.mdpi.com/2071-1050/10/12/4416〉.

Seidl, A., Cumming, T., Arlaud, M., Crossett, C., van den Heuvel, O., 2024. Investing in 
the wealth of nature through biodiversity and ecosystem service finance solutions. 
Ecosyst. Serv. 66, 101601. https://doi.org/10.1016/j.ecoser.2024.101601.

Thambi, S. (2024, 30 March). A Resurrection Of Trust For Carbon Offsets Is Needed To 
Meet Net Zero. Forbes. Available: 〈https://www.forbes.com/sites/simithambi/2024 
/03/30/a-resurrection-of-trust-for-carbon-offsets-is-needed-to-meet-net-zero/〉 (last 
accessed: 2025, 18 April).

Tienhaara, A., Haltia, E., Pouta, E., Arovuori, K., Grammatikopoulou, I., Miettinen, A., 
Koikkalainen, K., Ahtiainen, H., Artell, J., 2020. Demand and supply of agricultural 
ES: towards benefit-based policy. Eur. Rev. Agric. Econ. 47 (3), 1223–1249. https:// 
doi.org/10.1093/erae/jbz044.

Train, K.E., 2003. Discrete Choice Methods with Simulation. Cambridge University Press 
https://doi.org/DOI: 10.1017/CBO9780511753930. 

Train, K., Weeks, M., 2005. Discrete Choice Models in Preference Space and Willingness- 
to-Pay Space. In: Scarpa, R., Alberini, A. (Eds.), Applications of Simulation Methods 
in Environmental and Resource Economics. Springer, Netherlands, pp. 1–16. https:// 
doi.org/10.1007/1-4020-3684-1_1.

von Hase, A., Cassin, J., 2018. Theory and Practice of ‘Stacking’ and ‘Bundling’ 
Ecosystem Goods and Services: a Resource Paper. Business and Biodiversity Offsets 
Programme (BBOP). Forest Trends. Available: https://www.forest-trends.org/wp- 
content/uploads/2018/11/Stacking-Bundling-Resource-Paper-01-11-18.pdf (last 
accessed: 2025, 18 April).

Wendland, K.J., Honzák, M., Portela, R., Vitale, B., Rubinoff, S., Randrianarisoa, J., 2010. 
Targeting and implementing payments for ecosystem services: Opportunities for 
bundling biodiversity conservation with carbon and water services in Madagascar. 
Ecol. Econ. 69 (11), 2093–2107. https://doi.org/10.1016/j.ecolecon.2009.01.002.

West, T.A.P., Börner, J., Sills, E.O., Kontoleon, A., 2020. Overstated carbon emission 
reductions from voluntary REDD+ projects in the Brazilian Amazon, 117. 
Proceedings of the National Academy of Sciences, pp. 24188–24194. https://doi. 
org/10.1073/pnas.2004334117.

West, T.A.P., Wunder, S., Sills, E.O., Börner, J., Rifai, S.W., Neidermeier, A.N., Frey, G.P., 
Kontoleon, A., 2023. Action needed to make carbon offsets from forest conservation 
work for climate change mitigation. Science 381 (6660), 873–877. https://doi.org/ 
10.1126/science.ade3535.

de Wit, A., Bekkers, R., 2016. Government Support and Charitable Donations: A Meta- 
Analysis of the Crowding-out Hypothesis. J. Public Adm. Res. Theory 27 (2), 
301–319. https://doi.org/10.1093/jopart/muw044.

Wunder, S., Fraccaroli, C., Bull, Joseph, W., Dutta, T., Eyres, A., Evans, Megan, C., 
Thorsen, Bo J, Jones, Julia, P.G., Maron, M., Muys, B., Pacheco, A., Olesen, Asger, S., 
Swinfield, T., Tegegne, Yitagesu, T., White, Thomas, B., Zhang, H., Ermgassen, Zu, 
Sophus, O.S.E., 2025. Biodiversity Credits: An Overview of the Current State, Future 
Opportunities, and Potential Pitfalls. Bus. Strategy Environ. N./a(N./a). https://doi. 
org/10.1002/bse.70018.

Young, H., Potschin, M., 2018. Common international classification of ecosystem services 
(CICES) V5. 1. Guidance on the Application of the Revised Structure. Fabis 
Consulting Ltd, The Paddocks. Chestnut Lane, Barton in Fabis, Nottingham. NG11 
0AE UK. Available: https://cices. eu/content/uploads/sites/8/2018/01/Guida n ce- 
V51-01012018. pdf. 

Zander, K., Feucht, Y., 2018. Consumers’ Willingness to Pay for Sustainable Seafood 
Made in Europe. J. Int. Food Agribus. Mark. 30 (3), 251–275. https://doi.org/ 
10.1080/08974438.2017.1413611.

Zindler, M., Haensel, M., Fricke, U., Schmitt, T.M., Tobisch, C., Koellner, T., 2024. 
Improving Agri-environmental Schemes: Suggestions from Farmers and Nature 
Managers in a Central European Region. Environ. Manag. 73 (4), 826–840. https:// 
doi.org/10.1007/s00267-023-01922-w.

Zu Ermgassen, S.O.S.E., Hawkins, I., Lundhede, T., Liu, Q., Thorsen, B.J., Bull, J.W., 
2025. The current state, opportunities and challenges for upscaling private 
investment in biodiversity in Europe. Nat. Ecol. Evol. 9 (3), 515–524. https://doi. 
org/10.1038/s41559-024-02632-0.

F. Lang et al.                                                                                                                                                                                                                                     Land Use Policy 160 (2026) 107846 

13 

https://zdfheute-stories-scroll.zdf.de/greenwashing-co2-zertifikate/index.html
https://zdfheute-stories-scroll.zdf.de/greenwashing-co2-zertifikate/index.html
https://doi.org/10.1016/j.ecoser.2019.101026
https://doi.org/10.1016/j.ecolecon.2007.07.021
https://doi.org/10.1016/j.ecolecon.2007.07.021
https://doi.org/10.1086/259131
https://doi.org/10.3368/le.92.3.555
https://doi.org/10.3368/le.92.3.555
http://refhub.elsevier.com/S0264-8377(25)00380-1/sbref40
http://refhub.elsevier.com/S0264-8377(25)00380-1/sbref40
http://refhub.elsevier.com/S0264-8377(25)00380-1/sbref40
https://doi.org/10.1007/978-3-030-62669-3
https://doi.org/10.1007/978-3-030-62669-3
http://www.jstor.org/stable/184004
https://doi.org/10.1007/s10668-017-0038-2
https://doi.org/10.1007/s10668-017-0038-2
https://doi.org/10.1016/j.landusepol.2020.104950
https://doi.org/10.1016/j.landusepol.2020.104950
https://doi.org/10.1080/10705510701575396
https://doi.org/10.1080/10705510701575396
https://doi.org/10.1111/ejss.13022
https://doi.org/10.1002/pan3.10080
https://doi.org/10.1002/pan3.10080
https://doi.org/10.1111/conl.12901
https://doi.org/10.1073/pnas.0907284107
https://doi.org/10.1371/journal.pone.0258334
https://doi.org/10.1890/110292
https://doi.org/10.1890/110292
https://doi.org/10.1007/s10683-007-9190-0
https://doi.org/10.1007/s10683-007-9190-0
https://doi.org/10.1111/j.1467-8489.2007.00436.x
https://doi.org/10.3368/le.81.3.426
https://doi.org/10.1111/j.1467-8276.2008.01155.x
https://doi.org/10.1016/j.foodqual.2011.03.001
https://doi.org/10.3389/fenvs.2020.575466
https://doi.org/10.1016/j.envsci.2019.06.011
https://doi.org/10.1016/j.envsci.2019.06.011
https://doi.org/10.1111/1477-9552.12570
https://doi.org/10.1111/1477-9552.12570
https://www.mdpi.com/2071-1050/10/12/4416
https://www.mdpi.com/2071-1050/10/12/4416
https://doi.org/10.1016/j.ecoser.2024.101601
https://www.forbes.com/sites/simithambi/2024/03/30/a-resurrection-of-trust-for-carbon-offsets-is-needed-to-meet-net-zero/
https://www.forbes.com/sites/simithambi/2024/03/30/a-resurrection-of-trust-for-carbon-offsets-is-needed-to-meet-net-zero/
https://doi.org/10.1093/erae/jbz044
https://doi.org/10.1093/erae/jbz044
http://refhub.elsevier.com/S0264-8377(25)00380-1/sbref63
http://refhub.elsevier.com/S0264-8377(25)00380-1/sbref63
https://doi.org/10.1007/1-4020-3684-1_1
https://doi.org/10.1007/1-4020-3684-1_1
https://www.forest-trends.org/wp-content/uploads/2018/11/Stacking-Bundling-Resource-Paper-01-11-18.pdf
https://www.forest-trends.org/wp-content/uploads/2018/11/Stacking-Bundling-Resource-Paper-01-11-18.pdf
https://doi.org/10.1016/j.ecolecon.2009.01.002
https://doi.org/10.1073/pnas.2004334117
https://doi.org/10.1073/pnas.2004334117
https://doi.org/10.1126/science.ade3535
https://doi.org/10.1126/science.ade3535
https://doi.org/10.1093/jopart/muw044
https://doi.org/10.1002/bse.70018
https://doi.org/10.1002/bse.70018
http://refhub.elsevier.com/S0264-8377(25)00380-1/sbref70
http://refhub.elsevier.com/S0264-8377(25)00380-1/sbref70
http://refhub.elsevier.com/S0264-8377(25)00380-1/sbref70
http://refhub.elsevier.com/S0264-8377(25)00380-1/sbref70
http://refhub.elsevier.com/S0264-8377(25)00380-1/sbref70
https://doi.org/10.1080/08974438.2017.1413611
https://doi.org/10.1080/08974438.2017.1413611
https://doi.org/10.1007/s00267-023-01922-w
https://doi.org/10.1007/s00267-023-01922-w
https://doi.org/10.1038/s41559-024-02632-0
https://doi.org/10.1038/s41559-024-02632-0

	Private funding for soil health: Private individuals’ preferences for ecosystem services and biodiversity certificates
	1 Introduction
	2 Method
	2.1 DCE design – attribute and level selection
	2.2 Survey design
	2.3 Data collection and sample
	2.4 Empirical strategy

	3 Results
	3.1 WTP for single and bundles of soil management-related ES and biodiversity improvements
	3.2 Blending

	4 Discussion
	4.1 WTP for single soil management-related ES and biodiversity improvements
	4.2 WTP for bundled soil management-related ES and biodiversity improvements
	4.3 Blending
	4.4 Policy implications

	5 Conclusion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgements
	Appendix – A
	Appendix – B
	Data availability
	References


