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A B S T R A C T   

Private land conservation (PLC) is an increasingly recognized strategy to help address the global biodiversity 
crisis. Understanding landowners’ context-dependent preferences for different PLC policies is key to designing 
and implementing successful voluntary strategies aiming to foster participation and long-term engagement. 
However, funding shortfalls and diverse cultural values mean that traditional approaches such as land acquisi-
tion or payment for ecosystem services policies may not be the best approaches to increase landowners’ 
participation in PLC. In this study, we examine landowners’ preferences for monetary and non-monetary in-
centives and how these might increase participation in PLC. We also address a geographical gap in PLC literature 
by assessing landowners’ preferences for voluntary PLC policies in Uruguay, a country located in the Río de la 
Plata Grasslands ecoregion (South America), one of the most endangered and least protected biomes worldwide. 
This case study provides a useful test-bed of non-monetary incentives, since 96% of the land is privately owned 
and no voluntary PLC strategies are in place yet. Using a choice experiment, we found that landowners were 
more willing to engage in voluntary PLC if policies align with their values and needs. Non-monetary incentives, 
such as access to training and technical support, were preferred over monetary payments, highlighting oppor-
tunities to develop context-specific policies that would foster environmental stewardship and long-term 
engagement. Designing policies by including a diverse set of instruments, flexible contract lengths, and inte-
grating the context-specific social and cultural characteristics underlying landowners’ identities and values, are 
crucial aspects for increasing participation.   

1. Introduction 

We are currently facing a global environmental crisis that threatens 
biodiversity and human well-being (Cardinale et al., 2012; Ceballos 
et al., 2015; Díaz et al., 2019). Even though protected areas have 
expanded rapidly over the past few decades (Watson et al., 2016), their 
locations have not always been optimal for protecting biodiversity (Di 
Minin and Toivonen, 2015; Venter et al., 2018). Moreover, since 
privately-owned land accounts for large areas of the world, private land 
conservation (PLC) is an increasingly-recognized strategy to comple-
ment protected area networks (Bingham et al., 2017; Cortés-Capano 

et al., 2019; Kamal et al., 2015; Mitchell et al., 2018; Stolton et al., 
2014). Many strategies have been developed worldwide to promote PLC 
(Casey et al., 2006; Disselhoff, 2015; Kamal et al., 2015). These include 
non-voluntary approaches such as regulation and government acquisi-
tion; and voluntary approaches such as conservation easements, pay-
ments for ecosystem services and agro-environment schemes (Casey 
et al., 2006; Cortés-Capano et al., 2019; Disselhoff, 2015; Doremus, 
2003; Hanley et al., 2012; Sheremet et al., 2018). The voluntary nature 
of many PLC strategies implies that their success mainly depends on 
landowners’ willingness to participate (e.g. in terms of enrolment, 
permanence and security of conservation agreements) and on their 
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management capabilities in terms of resources and knowledge (Farmer 
et al., 2017; Hardy et al., 2017; Knight et al., 2010; Selinske et al., 2015). 
Implementing PLC strategies successfully requires conservation organi-
zations to understand how policy design might influence landowners’ 
participation decisions (Clement et al., 2015; Clements and Cumming, 
2017a, 2017b; Epstein et al., 2015; Greiner, 2016; Hanley et al., 2012). 

Globally, many studies in the PLC literature focus on understanding 
factors driving landowners’ decisions to participate in already existing 
PLC programs (e.g. Brenner et al., 2013; Drescher et al., 2017b; Farmer 
et al., 2017, 2015; Kabii and Horwitz, 2006; Ma et al., 2012; Moon et al., 
2012; Selinske et al., 2015, 2019). These include understanding which 
policy instruments are preferred and how these preferences vary ac-
cording to socio-economic background of landowners (Drescher et al., 
2017a; Januchowski-Hartley et al., 2012). Among different policy in-
struments, financial incentives, buying property rights or direct pay-
ments for management activities have been widely assessed as a way to 
provide monetary benefits in exchange of the implementation of con-
servation actions on landowners properties (Casey et al., 2006; 
Cortés-Capano et al., 2019; Ma et al., 2012; Ruto and Garrod, 2009; 
Selinske et al., 2017; Sheremet et al., 2018; Villanueva et al., 2017). 
However, policies relying mainly on such monetary benefits are prob-
lematic for conservation organizations which face funding challenges, 
and might marginalize other motivations for environmental stewardship 
(“crowding out”) (Chapin and Knapp, 2015; Chapman et al., 2019; 
Cooke and Corbo-Perkins, 2018; Fischer et al., 2012; Gooden and ‘t 
Sas-Rolfes, 2020; Rode et al., 2015; Selinske et al., 2017; Yasué et al., 
2019; Yasué and Kirkpatrick, 2018). In this sense, non-monetary in-
centives, such as providing training to enhance farmer’s human capital, 
become more attractive to conservation organizations (Disselhoff, 
2015). Moreover, such non-monetary incentives could improve con-
servation outcomes by strengthening social networks, and developing 
landowners’ capacities to implement conservation actions in the future 
(Cetas and Yasué, 2016; Cortés-Capano et al., 2020; Selinske et al., 
2017). However, the importance of non-monetary incentives to meet 
landowners’ preferences and needs in PLC is still poorly understood 
(Cortés-Capano et al., 2019). 

The main purpose of this paper is therefore to investigate how non- 
monetary incentives can help enhance participation in conservation 
actions, in a setting where most land is privately-owned. Addressing this 
gap is particularly important in the Global South, where resources for 
conservation are likely to be scarce, and where there is an urgent need to 
identify and implement a set of policy instruments that would help 
achieve more equitable and sustainable outcomes (Cortés-Capano et al., 
2019; Zafra-Calvo et al., 2020). 

Landowners possess a heterogeneous set of values and preferences 
for PLC according to their contexts and background (e.g. Adams et al., 
2014; Greiner, 2016; Moon et al., 2012; Sheremet et al., 2018; Sorice 
et al., 2013). Socio-economic characteristics such as land tenure, resi-
dency, productivity of the land, personal circumstances (e.g. lifestyle 
and wellbeing, financial security) and social factors (e.g. social norms 
and networks, previous participation in environmental organizations) 
have all been found to affect PLC effectiveness (e.g. Cross et al., 2011; 
Drescher et al., 2017a; Farmer et al., 2017; Moon et al., 2012; Ruto and 
Garrod, 2009). Most of the factors driving participation and satisfaction 
to PLC policies are, moreover, highly context-dependent, with prefer-
ences for PLC policies varying across different geographical areas and 
cultures (Cooke et al., 2012). Most of the studies in PLC literature have 
been conducted in a limited set of geographical regions and with a long 
PLC tradition (e.g. different areas in the United States of America and 
Australia; Cortés-Capano et al., 2019). The transferability of findings 
from such settings to other countries adopting PLC strategies is poorly 
understood. 

Since many countries are currently developing PLC policies to ach-
ieve national and global conservation targets (Disselhoff, 2015; Stolton 
et al., 2014; WCPA, 2019), there is a clear need to explore landowners’ 
preferences for different policy instruments to inform policy-making at 

early stages in under-represented regions (Cortés-Capano et al., 2019; 
Selinske et al., 2019). Among these areas, South America’s temperate 
grasslands are one the most threatened and least protected biomes in the 
world and are mainly found on private land (Bilenca and Miñarro, 2004; 
Henwood, 2010; Hoekstra et al., 2005; Jacobson et al., 2019; Overbeck 
et al., 2007). 

Our paper focuses on private land conservation decisions in these 
temperate grasslands. We consider landowners’ preferences both for 
monetary and non-monetary incentives and how these might affect 
participation in PLC in the Río de la Plata Grasslands ecoregion in South 
America. Within the region, we focus on Uruguay, where most land 
(~96%) is privately owned, while the National System of Protected 
Areas covers only ~1% of the land (Di Minin et al., 2017). As a signatory 
to the Convention on Biological Diversity (CBD) and with very limited 
resources for acquiring land for conservation, voluntary PLC in Uruguay 
is key to help meet national and international biodiversity conservation 
targets in the ecoregion. Hence, there is a need to understand land-
owners’ preferences for novel policy instruments in terms of how these 
might influence participation and long-term engagement (Cortés-Ca-
pano et al., 2020; Greiner, 2015; Hanley and Czajkowski, 2019). Spe-
cifically in our study, we used a choice experiment approach to assess: i) 
landowners’ preferences for different policy attributes, including mon-
etary and non-monetary incentives, and costs (conservation action and 
contract length); ii) whether heterogeneity in landowners preferences is 
linked to differing socio-economic backgrounds; and iii) under what 
conditions landowners would be willing to sign conservation 
agreements. 

2. Methods 

2.1. Study area 

The Río de la Plata Grasslands is one of the largest grasslands in 
South America, covering more than 750,000 km2 in central-east 
Argentina, southern Brazil, and Uruguay (Paruelo et al., 2007; Soriano 
et al., 1992). The wide variety of ecosystems occurring in the ecoregion 
(e.g. different types of grasslands, shrublands, wetlands, forests) are the 
habitat of ~4000 native plant species, ~500 species of birds, and ~100 
species of mammals (Azpiroz et al., 2012; Bilenca and Miñarro, 2004; 
Modernel et al., 2016a). These diverse “old-growth” grasslands (Behling 
et al., 2007; Veldman et al., 2015) have been used for traditional low 
intensity cattle ranching production since European colonization. 
However, over the last decades, the region has experienced drastic land 
use transformations, replacing the low-intensity cattle ranching on 
native grasslands with commercial crops and afforestation (Modernel 
et al., 2016a). This has negatively affected both biodiversity and the 
provision of ecosystem services to people (IPBES, 2018; Medan et al., 
2011; Modernel et al., 2016a). Although land-use change in Uruguay has 
been relatively moderate compared to other countries in the ecoregion 
(i.e ~60% of the country is still covered by native grasslands; Altesor 
et al., 2019), the area occupied by native grasslands has decreased at 
least 23% between 1961 and 2011 (OPP, 2015), and still continues to 
decrease due to the expansion of commercial forestry, crops and pas-
tures (Altesor et al., 2019; Brazeiro et al., 2020; Cortés-Capano et al., 
2020; Soutullo et al., 2020). In addition, overgrazing of native grass-
lands was found to have negative impacts on biodiversity, organic car-
bon sequestration and soil erosion (Altesor et al., 1998; Assad et al., 
2013; Azpiroz et al., 2012; Modernel et al., 2016b). Overall, cattle 
ranching, predominantly on native grasslands, is one of the main eco-
nomic activities in Uruguay (MGAP-DIEA, 2019) and it is a core element 
of landowners’ stewardship, underlying self-identity, social cohesion 
and daily connections with nature (Cortés-Capano et al., 2020). 

2.2. Choice experiment design 

Choice experiments are used to assess people’s demands for non- 
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marketed goods and services and novel policies (Adamowicz et al., 
1998; Hanley et al., 1998; Hanley and Czajkowski, 2019). They have 
been used to understand preferences for agri-environmental schemes (e. 
g. Espinosa-Goded et al., 2010; Hanley et al., 2012; Kuhfuss et al., 
2016a, 2016b; Ruto and Garrod, 2009), payment for ecosystem services 
(Geussens et al., 2019; Khan et al., 2019; Sheremet et al., 2018), and PLC 
(e.g. Adams et al., 2014; Greiner, 2015; Sorice et al., 2013). Respondents 
to a survey are asked to indicate their preferred choice between alter-
native options showing a combination of attributes, defined by their 
levels, of the good or service of interest (Hanley and Czajkowski, 2019). 
People’s choices allow the relative values placed on each attribute to be 
statistically estimated (Adamowicz et al., 1998; Hanley et al., 1998; 
Hensher et al., 2005). In the context of participation in PLC schemes, 
these attributes reflect the nature of the agreements which landowners 
could be offered to support or change their production practices in 
favour of environmentally friendly methods, or to forgo the opportunity 
to intensify production in an unsustainable way. Compared to what is 
observable in real world situations (Adamowicz et al., 1998; Rabotyagov 
and Lin, 2013; Train, 2009), choice experiments allow for more varia-
tion in the attributes and levels defining policies and can be used to 
predict willingness to accept contract payments according to the 
socio-economic background of respondents. The use of these methods in 
countries like Uruguay, with its absence of observable participation 
behaviour in voluntary conservation programmes, can provide valuable 
information to assist the development and design of novel policies at an 
early stage (Greiner et al., 2014; Hanley and Czajkowski, 2019). 

In our study, the selection of policy attributes and levels for the 
choice experiment was aimed at identifying context-specific attributes 
that would likely have a significant influence on landowners’ willing-
ness to participate in novel PLC policies (Ruto and Garrod, 2009). To do 
this, we followed a multi-stage collaborative process (Greiner, 2015), 
involving a literature review (e.g. Adams et al., 2014; Greiner, 2015; 
Hanley et al., 2012; Hanley and Czajkowski, 2019; Sheremet et al., 
2018; Sorice et al., 2013; Villanueva et al., 2017), and face-to-face focus 
groups discussions with a diverse group of stakeholders. Specifically, 
during June 2019, we conducted three focus groups engaging a total of 
15 participants from the public, private and non-governmental sectors to 
represent multiple stakeholders among practitioners, decision-makers, 
academics and landowners. During the focus groups, participants were 
asked to provide feedback on the selection of relevant attributes and 
levels that were perceived to be understandable and important to 
landowners, while being feasible to implement by conservation orga-
nizations working in the country. In addition, respondents were asked to 
provide feedback related to the use of culturally appropriate content and 
clarity of the CE survey. 

The voluntary conservation agreements (contracts) were defined by 
6 attributes including a monetary benefit (yearly monetary support per 
hectare for those participating), non-monetary incentives (enhanced 
access to markets; technical support; training) and two conservation 
contract requirements (required conservation actions and contract 
length) - see Table 1. We included monetary support as an attribute in 
order to assess whether it affected landowners’ preferences for voluntary 
conservation policies. Following the focus groups discussions, we 
included three levels of increasing payment per hectare per year 
considered relevant for the national context (U$S 5/ha/year, U$S 20/ 
ha/year and, U$S 40/ha/year) and a baseline level of no payment. The 
maximum level of payment offered (U$S 40/ha/year) was agreed during 
the focus groups to be the average income per hectare per year that a 
landowner would generate from implementing cattle ranching on native 
grasslands at the national level. The non-monetary incentives are stra-
tegies designed to build landowners’ long-term capacity to implement 
conservation actions (Casey et al., 2006; Cetas and Yasué, 2016; 
Cortés-Capano et al., 2019; Selinske et al., 2017). In Uruguay, land-
owners have expressed interest in receiving support in the form of 
technical assistance, training and enhanced access to markets (Cortés--
Capano et al., 2020). Accordingly, we included these three types of 

incentives as three separate attributes with presence/absence levels for 
each. For example, access to technical assistance from interdisciplinary 
teams (e.g. agronomists, conservation practitioners) can provide land-
owners with external support to address land management challenges 
and improve cattle grazing practices. Access to trainings and courses can 
support landowners to develop new skills according to their motivations 
and needs (e.g. informatics and digital skills, business, ecology), 
enhancing their autonomy and competence. Finally, through the access 
to markets incentives, landowners can receive support from agencies to 
develop certification schemes for sustainable beef production on native 
grasslands and ecotourism. 

In terms of conservation action requirements, since land use change 
is one of the main threats to biodiversity in the region (Altesor et al., 
2019; Brazeiro et al., 2020), we included an attribute stating whether 
the participant had to maintain native vegetation cover, or restore it (in 
case it had been already lost), according to three levels: up to at least 
33%, 66% or 90% of their properties. Respondents were aware that low 
intensity cattle ranching on native grasslands would be allowed in the 
areas allocated to biodiversity conservation since this was agreed to be 
key by stakeholders during the focus groups. Finally, the length of the 
agreement to be signed in PLC policies has been shown to affect 

Table 1 
Choice experiment attributes and levels and the socio-demographic variables.  

Type Attributes Levels 

Monetary 
benefit 

Annual monetary support Absent; U$S 5/ha/year; U$S 
20/ha/year; U$S 40/ha/year 

Non-monetary 
benefits 

Enhanced access to markets (e. 
g. production certification 
schemes, eco-tourism) 

Absent; Yes 

Cost Technical support (e.g. 
production, management, 
biodiversity) 

Absent; Yes 

Training and courses Absent; Yes 
Agreement length 5 years; 20 years; 50 years 
Conservation action: Maintain 
native vegetation cover or 
restore up to at least 

at least 33%; at least 66%; at 
least 90% 

Socio- 
demographic 

Gender Woman; Man 
Age Open question 
Higher level of formal 
education 

Multiple choice question 

Property location: Department 
(Administrative unit) 

Multiple choice question 

Live in the property No; Partially; Yes 
Land tenure Landowner; Landholder; 

Other 
Property size (ha) Open question 
Native grassland coverage (ha) Open question 
Economic dependency on the 
income generated in the 
property 

low 0–25%; medium-low 
25–50%; medium-high 
50–75%; high 75–100% 

Participation in groups or 
organizations 

Open question 

Motivations and 
preferences 

Willingness to implement 
grassland conservation and 
sustainable production actions 

Likert scale: 1–4 very low to 
very high willingness; 5 
already implementing 

Willingness to implement 
forest conservation and 
sustainable production actions 

Likert scale: 1–4 very low to 
very high willingness; 5 
already implementing 

Willingness to sign each of the 
respondents preferred 
agreements for each choice 
scenario (8 choice cards per 
respondent) 

Likert scale: 1–4 very low to 
very high willingness 

Willingness to sign an 
agreement with different 
organizations 

Multiple options: 
conservation non- 
governmental organization; 
landowners organization; 
Governmental organization 

Needs, motivations and 
general opinions about 
conservation policies 

Open question  
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participation in voluntary conservation policies in a number of contexts 
(Hanley et al., 2012; Lennox et al., 2012; Ruto and Garrod, 2009; Sorice 
et al., 2013). Hence, we included the length of agreement as a final 
policy attribute. We considered three levels of increasing duration: i) a 
short term agreement reflecting preferences observed in literature (5 
years duration), ii) a middle-term agreement targeting landowners 
willing to collaborate but who may not be willing to make 
inter-generational commitments (20 years) and, iii) a long-term agree-
ment which would allow for higher conservation permanence and se-
curity (50 years). 

Once the attribute and level selection process was completed, we 
developed the choice scenarios by following a Bayesian D-efficient 
design procedure. Such design generates sufficiently low D-error while 
accounting for uncertainty surrounding true parameter values by 
assuming random rather than fixed priors for model parameters 
(Hensher et al., 2005; Scarpa and Rose, 2008). The design was generated 
in Ngene software (ChoiceMetrics, 2018), with the Multinomial logit 
(MNL) as the base model. The posterior coefficient distributions were 
derived from the pilot survey data, resulting in the mean D-error of 
0.0042 (std. dev. 0.0002) for the final CE design. The pilot had a sample 
of 20 landowners (10% of the study targeted sample size), covering a 
wide spectrum of contexts (e.g. property size, education level, age) 
representative of the study population (see Table A1, Appendix A). The 
final design consists of 40 choice scenarios divided into 5 blocks, so that 
each respondent answers to 8 choice scenarios from a randomly assigned 
block. 

2.3. Survey structure and sampling 

The survey was structured in three parts: i) an introduction to obtain 
informed consent, ii) the choice cards, and iii) the questions about socio- 
demographic background and other preferences and motivations. 

In the first part of the survey, respondents were introduced to the aim 
of the study, the content of the survey, and their rights as respondents, in 
plain Spanish, which is the main language in Uruguay. Informed consent 
was obtained after respondents understood that participation to the 
survey was voluntary and anonymous and that they could withdraw 
with no consequences at any time. The contact details of the researchers 
and institutions involved in the study were provided in case the par-
ticipants wanted to express doubts, concerns or to withdraw from the 
study, even after completing it. In addition, we explained that data 
would have only been collected after finalising the survey and con-
firming the submission of the responses. Respondents were informed 
that their responses would be fully confidential. By following these 
ethical criteria, our approach complied with the ethical principles of 
research in the human sciences both in Finland (Finnish National Board 
on Research Integrity, 2019) and Uruguay (Asociación Uruguaya de 
Antropología Social y Cultural, 2013). 

The second part included a set of choice scenarios, in which re-
spondents were asked to indicate their preferred option between two 
agreement (contract) alternatives and a “none” or opt-out alternative. 
Each option represents a specific, hypothetical voluntary PLC contract 
that the landowner could be offered. An example choice card is provided 
in Fig. A1, Appendix A. In order to estimate the overall willingness to 
sign a voluntary PLC in the future, respondents were also asked to 
indicate how likely they would be willing to sign their chosen option (on 
a scale from 1 - not at all, to 4 - very much) after each choice scenario. 

In the third part, respondents were asked about their socio-economic 
contexts including their age, formal education level, and their rela-
tionship with their properties (e.g. land tenure, residency, economic 
dependency) (Table 1). In addition, respondents were asked to provide 
information about their properties such as their size, broader adminis-
trative unit location, the current percentage of their properties covered 
by native grasslands and other native ecosystems. They were further 
required to indicate the productivity of their land according to the 
widely used national soil productivity index CONEAT (Duran, 1987; 

Durán, 1995). This index expresses an increasing relationship between 
livestock production and the type of soils present in the land. Next, the 
landowners needed to indicate if they were willing to implement man-
agement actions to conserve native grasslands and forests in the lands. In 
order to assess if participation in different groups would influence 
landowners’ preferences for contracts, we included a question as to 
whether respondents were already engaged in any group related to their 
activities in their land (i.e. landowners’ production organizations, con-
servation organizations). Finally, in order to assess which type of or-
ganization landowners would prefer to sign an agreement with, we 
offered them multiple non-exclusive generic options including conser-
vation non-governmental organizations, landowners’ organizations 
and/or governmental organizations. 

Responses to the survey were collected between the 28th of January 
and the 5th of March 2020 through the open-access online platform 
Google Forms (https://docs.google.com/forms). The lack of a central-
ised registry of landowners in Uruguay prevented us from com-
plementing the online survey with a mail-based survey. It has been 
shown that online surveys (e.g. computer, mobile phones, tablets) are 
suitable means of collecting data for CE studies (e.g. Lindhjem and 
Navrud, 2011; Menegaki et al., 2016). Uruguay has a wide internet 
network, covering 89% of the population at the national level (AGESI-
C-INE, 2019). In our case, compared to face-to-face interviews, an online 
survey allowed us to i) carry out a country-wide survey where we 
reached out a larger proportion of the landowners’ population, ii) ensure 
full anonymity of respondents (no personal identifiers were collected), 
and iii) avoid an intrusive approach which may motivate strategic re-
sponses (Lindhjem and Navrud, 2011). We invited respondents to 
participate in the study by distributing the link to the online survey 
within landowners’ networks at the national level via: i) diverse rural 
institutions email lists (e.g. rural associations, cattle ranching organi-
zations, voluntary conservation groups), ii) social media groups, and iii) 
radio interviews. In order to cover a diverse variety of opinions, we used 
a snowball sampling technique by urging respondents to share the sur-
vey with other landowners in their own networks (Newing et al., 2011). 

2.4. Data analysis 

Respondents’ preferences for policy attributes were estimated by 
using a mixed logit model (MIXL), which is among the most frequently 
used models to analyze choice data. Compared to the multinomial logit 
(MNL) models, MIXL are considered to be behaviorally more appro-
priate to address policy relevant questions since they take into account 
heterogeneity of the preferences among respondents (Broch and Vedel, 
2012; Greiner et al., 2014; Hanley and Czajkowski, 2019; Mariel et al., 
2013). The model formulation builds on an MNL, which assumes that 
respondent n, choosing an alternative j in the choice scenario t, receives 
utility U equal to:  

Unjt = αj + βXnjt + εnjt /σ                                                                       

where αj is an alternative-specific constant, β are estimated param-
eters of attributes X, and ε is the unobservable random component of the 
utility function with σ as a scale, which is normalized to 1 in the MNL. 
The probability that a respondent n will choose an alternative j is equal 
to: 

Pr(ynt = j) =
exp(αj + βXnjt)

∑j

q=1
exp(αq + βXnqt)

In MIXL models both the taste parameters β, specific to individuals, 
and the alternative-specific parameters α are not fixed across all re-
spondents, but vary around their average values. The parameters were 
estimated as:  

β nk = β k + δk zn+ νnk                                                                           
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α nj = α j + δj zn+ νni                                                                            

where β k is the overall population mean of k-attribute coefficient, and 
νnk refers to the unobserved heterogeneity of respondent preferences. 
Similarly, αj is the alternative-specific constant, and νnj refers to its un-
observed heterogeneity. We assume that the error terms that model 
heterogeneity for all preference parameters, are independently normally 
distributed with zero means and parameter-specific variances. Both 
formulas account for respondent’s socio-economic characteristics zn 
with weights δk and δj, which is the way we model interactions between 

a respondent’s stated preferences and her demographic background. In 
our CE design, non-monetary attributes were represented as categorical 
variables (not available, available), which were modelled as dummy 
variables (coded as 0,1). All the models were estimated using Nlogit 
software (Econometric Software, 2020). 

Serial opt-out effect is a well-known phenomenon in CE decision 
making. It occurs in the situation when respondents prefer not to change 
away from “business as usual” (i.e. the status quo) and thus refuse to 
select any policy proposed in the choice alternatives. In the context of 
this study a respondent is classified as a serial opt-out of they choose not 

Fig. 1. Number of respondents to the online survey aggregated per administrative unit (Departments) at the national level in Uruguay. Pictures show traditional 
cattle ranching landscapes on native grasslands in Uruguay (credit: Gonzalo Cortés-Capano). 
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to participate in all of the hypothetical agreements offered to them. In 
order to understand whether respondents’ background contributes to 
explaining the probability of choosing the opt-out across all proposed 
alternatives, we implemented a binomial log-log model (clog-log) 
(Hardin and Hilbe, 2007; Zuur et al., 2009). Unlike the logit and probit 
functions which are symmetrical, the response curve of the cloglog is 
asymmetrical, with a fat tail as it departs from zero and sharply ap-
proaches one (e.g. zero-inflated binomial; Kitali et al., 2017; Taneichi 
et al., 2014). This characteristic makes the clog-log model appropriate 
for data sets in which there are relatively few opt-out outcomes (Kitali 
et al., 2017; Zuur et al., 2009), as it is in our sample. 

3. Results 

3.1. Descriptive statistics 

A total of 222 respondents completed the online survey. Of these, 16 
respondents chose the opt-out alternative in every choice scenario (i.e. 
were classified as serial opt-outs), and 24 respondents left some of the 
socio-economic questions incomplete. Thus, the survey yielded 182 re-
sponses to be included in the choice experiment analyses. These covered 
18 departments out of 19 across Uruguay (Fig. 1; see Table A2, Appendix 
A). The department of “Montevideo”, covered mostly by urban areas, 
was the only one not represented in the study. Overall, our sample 
adequately reflected the main characteristics of the broader landowners’ 
population in Uruguay according to official statistics (Instituto Nacional 
de Esadística Uruguay, 2011; MGAP-DIEA, 2019; MGAP-OPYPA, 2016). 

Respondents were 49 years old on average (min: 20 years, max: 78 
years) and mostly men (74% of the sample, similar to the national 
percentage 75%; MGAP-OPYPA, 2016). Most respondents (56%) 
completed a university degree, 29% finished secondary school and 15% 
did not complete secondary school. The majority of respondents were 
landowners (79%, similar to the national average 75%; MGAP-OPYPA, 
2016). Most respondents (41%) partially resided on the property (i.e. 
spend more than two nights per week in the property on a regular basis), 
or fully (39%) resided on the property. similar to the national averages 
(34–58%; MGAP-OPYPA, 2016). Dependency of respondents’ income on 
the revenue generated from the land was relatively evenly distributed, 
with 30% expressing a high dependency, 27% expressing a low de-
pendency, 21% expressing a medium-high dependency and 21% 
expressing medium-low dependency. Property size was on average 
539.8 ha, covering a wide range of sizes between 3 ha and 5300 ha. The 
share of native grasslands in the respondents’ property was on average 
74.7% (min: 2%, max: 100%). The average productivity of the proper-
ties (CONEAT index) was 88.6 (min: 11, max: 220), which was close to 
the national average (91; MGAP-OPYPA, 2016). 

In terms of respondents’ participation in landowners’ groups, 42% of 
the respondents did not participate in any group, while 35% were 
members of landowners’ “production-oriented groups”, and 23% of 
“conservation or sustainable production groups”. The majority of re-
spondents (68%) stated that they already implement actions to conserve 
grasslands where their cattle graze, and 32% expressed high or very high 
willingness to start implementing new conservation actions. A very 
small share of respondents (0.6%) expressed low or very low willingness 
to make grassland conservation efforts. Willingness to implement native 
forest management for conservation was mostly high or very high 
(64%), followed by 32% of those who are already doing so, and only 4% 
of respondents with low or very low willingness to implement such ac-
tions. Many of the landowners preferred to sign the agreements with a 
landowners’ organization only (45%). On the other hand, 21% 
expressed that they would be willing to sign an agreement exclusively 
with a governmental organization and 14% with a conservation non- 
governmental organization. Finally, 5% of the respondents said that 
they would sign an agreement with any type of organization. 

3.2. Choice Modeling 

Overall, the results of the simple MIXL (i.e. without interactions with 
demographic variables) showed that, the estimate of the alternative- 
specific constant (ASC) presented a statistically significant (p < 0.01) 
negative coefficient (Table 2, first column), meaning that respondents 
perceived a higher utility from choosing one of the voluntary conser-
vation programs offered compared to the option of not joining any 
program. Regarding the contract attributes, respondents significantly 
preferred higher support in accessing markets (e.g. certification 
schemes), higher monetary benefits, and allocating smaller proportions 
of their properties for biodiversity conservation and shorter length of 
conservation agreements. 

The MIXL model with interactions between respondents’ de-
mographic characteristics and their preferences, fitted the data better 
than the simple MIXL (i.e. without interactions) (Table 2). We found 
significantly higher preferences for technical support and training, for 
allocating larger proportions of properties for biodiversity conservation, 
and for shorter length of conservation agreements (Table 2, second 
column). 

In addition, we found high heterogeneity in landowners’ preference 
for enhanced access to markets, as shown by a high standard deviation 

Table 2 
Estimation results for simple Mixed Logit model (MIXL) and MIXL with in-
teractions with demographic variables (MIXL + interactions).   

MIXL MIXL + interactions 

Means   
ASC -1.820*** 

(0.285) 
-0.346 (1.626) 

Markets 0.322*** 

(0.114) 
0.683 (0.650) 

Technical support 0.183 (0.112) 2.170*** (0.640) 
Training 0.191 (0.123) 2.349*** (0.693) 
Payment 0.057*** 

(0.003) 
0.019 (0.033) 

Contract length -0.022*** 

(0.007) 
-0.079** (0.033) 

Conservation area -0.009*** 

(0.003) 
0.039** (0.018) 

Interactions   
ASC* Property size  -0.002*** (0.0004) 
Technical support*Education  -0.414*** (0.146) 
Technical support*Land dependency  -0.241** (0.096) 
Training*Education  -0.420*** (0.159) 
Training*Property size  -0.0004** (0.0002) 
Payment*Education  0.020*** (0.008) 
Contract length*Participation  0.013** (0.007) 
Conservation area*Property size  -0.18e-04*** (0.51e- 

05) 
Conservation area*Land productivity 

(CONEAT)  
-0.0003*** (0.0001) 

Conservation area*Participation  0.009** (0.004) 
Std Dev   
SD (ASC) 2.045*** 

(0.308) 
1.992*** (0.362) 

SD (Markets) 0.627*** 

(0.213) 
0.539*** (0.203) 

SD (Technical support) 0.414* (0.248) 0.025 (0.412) 
SD (Training) 0.739** 

(0.203) 
0.534** (0.257) 

SD (Payment) 0.053*** 

(0.007) 
0.050*** (0.007) 

SD (Contract length) 0.053*** 

(0.008) 
0.050*** (0.007) 

SD (Conservation area) 0.031*** 

(0.004) 
0.025*** (0.003) 

N. observations 1456 1456 
AIC 2402.90 2367.50 
Log likelihood -1187.45 -1134.76 
McFadden R2 0.258 0.291 

Significance at 1%, 5%, and 10% levels is indicated by ***, ** and * respectively. 
Standard errors are in parentheses. 
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(0.539) relative to the mean parameter effect (0.683). Significant in-
teractions between policy attributes and demographic variables showed 
that landowners with lower formal education level preferred access to 
technical support and training. In addition, landowners with higher 
formal education level preferred higher monetary benefits, while land-
owners with lower economic dependency on the activities implemented 
in their land were more interested in receiving technical support. 
Landowners who owned smaller properties were more interested in 
accessing training support and in allocating a higher proportion of their 
land for conservation, while landowners with less productive properties 
(i.e. with a lower CONEAT index) preferred to allocate a higher pro-
portion of their land for conservation. Finally, landowners already 
participating in either production or conservation groups preferred to 
engage in longer-term agreements and were more interested in allo-
cating larger proportions of their properties to biodiversity 
conservation. 

3.3. Willingness to sign and serial opt-outs 

The average willingness to sign one of the hypothetical conservation 
agreements chosen by the landowners in choice scenarios was very high. 
Specifically, 87% of the responses expressed high and very high will-
ingness to sign, while only 13% expressed low and very low willingness 
to sign the chosen agreements. Serial opt-out respondents revealed that 
the respondents who had lower formal education levels, who owned 
smaller properties, and with smaller proportion of native grasslands on 
their lands were more likely to choose the opt-out option in all choice 
situations (Table 3). In addition, the probability of opting-out increased 
with higher land productivity and with higher economic dependency on 
the activities implemented on their lands. On the other hand, younger 
landowners who resided on their properties and who already partici-
pated in landowners’ production or conservation groups were less likely 
to choose the opt-out option in all cases. In the open-ended questions, 
some serial opt-out respondents explained that they preferred autonomy 
over their land and were not interested in receiving subsidies to support 
their livelihood. Other respondents mentioned the need to develop a 
comprehensive policy focused on rural development and conservation 
and other landowners questioned the need to conserve native ecosys-
tems, claiming that intensive agriculture could be sustainable. 

4. Discussion 

This study presents the first assessment of landowners’ preferences 
for different voluntary PLC policies in the Río de la Plata Grasslands 

ecoregion, in which the relative attractiveness of monetary and non- 
monetary incentives to participate in conservation programmes is 
compared. Overall, landowners showed positive interest in joining 
future voluntary PLC programs if they aligned with their values and 
needs (e.g., help improve cattle ranching management on native grass-
lands). In addition, landowners showed heterogeneous preferences for 
different policies according to their socio-economic background. While 
monetary incentives have been found to be key instruments to increase 
landowners’ participation in different contexts (Hanley et al., 2012; 
Horne, 2006; Moon and Cocklin, 2011; Pannell and Wilkinson, 2009), 
our best-fitting model (MIXL model with interactions between re-
spondents’ demographic characteristics and their preferences) showed 
that the monetary attribute was insignificant to explain landowners’ 
preferences for PLC policies. On the other hand, our results revealed that 
non-monetary incentives were mostly preferred amongst our sample of 
landowners across Uruguay, as two of the non-monetary attributes 
(access to trainings and technical support) showed large, significant 
positive effects on explaining preferences. In addition, we found that 
landowners overall preferred allocating larger proportions of their 
properties to biodiversity conservation, given that low intensity cattle 
ranching on native grasslands would be allowed in those areas. How-
ever, in line with findings from other regions (e.g. Espinosa-Goded et al., 
2010; Hanley et al., 2012; Sheremet et al., 2018; Sorice et al., 2013), 
landowners in Uruguay were more interested in policies involving 
shorter length of conservation agreements than longer-term agreements. 
Finally, our results highlighted potential barriers to participation among 
those landowners who had already transformed native grasslands to 
other land uses and expressed higher economic dependence on activities 
implemented in their lands. Similar to agricultural landowners in Col-
orado and Wyoming in the USA (Cross et al., 2011), higher economic 
dependence on their property may generate hurdles to join PLC strate-
gies in landowners in Uruguay. 

Beyond the importance of monetary incentives, other type of in-
struments aiming at fostering landowners’ stewardship and increasing 
their management capabilities may contribute to increasing the effec-
tiveness of PLC policies, generating both social and ecological benefits 
(Cetas and Yasué, 2016; Cortés-Capano et al., 2020; Farmer et al., 2015; 
Yasué et al., 2019). In our study, we found that facilitative incentives 
such as access to training and technical support were preferred by 
landowners in Uruguay. These incentives typically involve institutional 
strategies designed to build landowners’ capacity to implement 
long-term conservation and sustainable production actions (Casey et al., 
2006; Cortés-Capano et al., 2019). While a policy centred around 
monetary incentives may create financial dependency and increasing 
expectations among landowners (Clements and Cumming, 2018; 
Elmendorf, 2003; Gooden and ‘t Sas-Rolfes, 2020; Rode et al., 2015; 
Selinske et al., 2017; Yasué and Kirkpatrick, 2018), including 
non-monetary facilitative incentives such as training opportunities 
might foster landowners’ autonomy and competence, enhancing their 
intrinsic motivations and stewardship in the long-term (Cetas and Yasué, 
2016; Gooden and Grenyer, 2019). Providing landowners with oppor-
tunities to access training and technical assistance according to their 
needs might, for example, help them develop new management skills to 
improve production in line with biodiversity conservation goals 
(Cortés-Capano et al., 2020; Modernel et al., 2019). It is important to 
note that landowners’ willingness to participate and their long-term 
engagement might also be affected by the perceived quality of the 
training and technical assistance provided by the conservation and/or 
sustainable production institutions. In addition, while landowners with 
higher formal education levels (e.g. agronomists, veterinarians) were 
less interested in receiving capacity building support and preferred 
monetary incentives, non-monetary incentives were particularly 
preferred by landowners with lower formal education levels and owning 
smaller properties. In this sense, as landowners expressed heterogeneous 
preferences according to their background, it would be important to 
develop flexible policies that would help increase participation across 

Table 3 
Estimation results for the binomial complementary log-log model of serial opt- 
out choices, where the dependent variable coded as 1 = opt-out in all choices.  

Variables Estimates (Std. error) 

Intercept -1.48* (0.577) 
Age 0.047*** (4.99e-03) 
Gender -0.178 (0.044) 
Education -0.466*** (0.089) 
Residence in the property -0.549*** (0.090) 
Land tenure 0.985*** (0.169) 
Willingness to conserve native grasslands 0.459*** (0.098) 
Willingness to conserve native forests -0.596*** (0.064) 
Property size -5.34e-04*** (1.26e-04) 
Percentage of native grasslands in the property -0.022*** (1.91e-03) 
Land productivity (CONEAT) 6.63e-03*** (1.58e-03) 
Dependency 0.713*** (0.062) 
Participation -1.920*** (0.155) 
N. respondents 198 
AIC 1476 
Log likelihood -1134.76 
Pseudo R2 0.40 

Significance at 1%, 5%, and 10% levels is indicated by ***, ** and * respectively. 
Standard errors are in parentheses. 
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different groups. For example, our results suggest that offering land-
owners the possibility to choose among a diverse set of incentives within 
the agreements might help meet a broad set of preferences and needs, 
potentially fostering engagement (Selinske et al., 2017). Developing 
such flexible PLC policies in the country might help address biodiversity 
conservation while fostering broader social and rural development aims 
(Cortés-Capano et al., 2020; Hanks, 1984; Mikulcak et al., 2013). 

Understanding co-benefits and trade-offs of different policies is 
crucial in order to identify effective strategies, which would help address 
biodiversity conservation goals while promoting sustainable food pro-
duction (McElwee et al., 2020). In our study, landowners showed posi-
tive preferences for avoiding the conversion of native grasslands to 
intensive agriculture and commercial afforestation in larger proportions 
of their properties, given that low intensity cattle ranching would be 
allowed inside those conservation areas. Previous findings in Uruguay 
revealed that cattle ranching on native grasslands is a core element of 
landowners’ sense of environmental stewardship, underlying 
self-identity, social cohesion and daily connections with nature, and 
integral part of cultural aspects underlying local livelihoods (Cortés--
Capano et al., 2020). In the country, traditional low intensity grazing on 
native grasslands is also a key aspect to support land management inside 
and outside protected areas (Cortés-Capano et al., 2020; de Freitas et al., 
2019; Lapetina, 2012; Modernel et al., 2019). Worldwide, improving 
land grazing and livestock management were among the few in-
terventions found to benefit both Sustainable Development Goals and 
Nature’s Contribution to People, with no significant adverse trade-offs 
(Díaz et al., 2018; Hall, 2019; McElwee et al., 2020; Proença and Teix-
eira, 2019). Integrating the context-specific social and cultural charac-
teristics in developing PLC policies is thus a crucial aspect to maximize 
landowners’ participation while helping reduce both the negative im-
pacts of overgrazing and land use change on native grasslands (Cooke 
et al., 2012; Cortés-Capano et al., 2020; Modernel et al., 2019; Moon 
et al., 2014; Raymond and Brown, 2011). Our study suggests that pro-
moting sustainable cattle ranching management on native grasslands 
provides opportunities for developing PLC policies aiming at harmo-
nizing biodiversity conservation and food production in Uruguay, and 
other in other regions where traditional cattle ranching on native 
grassland occurs. 

Similar to other contexts, landowners surveyed in this study at the 
national scale in Uruguay, also preferred policies with shorter contract 
length agreements (e.g. Espinosa-Goded et al., 2010; Hanley et al., 2012; 
Horne, 2006; Layton and Siikamäki, 2009; Sheremet et al., 2018; Sorice 
et al., 2013). Interestingly, we also found the opposite among land-
owners who were already participating in a production or conservation 
group, and that these landowners also preferred to allocate larger pro-
portions of their properties to conservation. These results suggest that 
offering a variety of options regarding the agreement length, would 
contribute to increase overall landowners’ participation (Lennox and 
Armsworth, 2011). While short length contracts might compromise 
long-term conservation security (Kamal et al., 2015; Roberts and 
Lubowski, 2007), they may provide opportunities for more frequent 
extension officer visits (e.g. agronomist, conservation practitioner) and 
adaptive collaborative management, possibly resulting in increasing 
landowners’ satisfaction after enrolment (Farmer et al., 2017; Hardy 
et al., 2017; Selinske et al., 2015, 2019). In addition, fostering existing 
landowners’ networks (e.g. exchange of diverse knowledge, skills and 
resources) may increase engagement in the long term while facilitating 
the coordination of conservation actions across property boundaries and 
social learning (Banerjee et al., 2017; Cortés-Capano et al., 2020; Duff 
et al., 2017; Hoffman, 2017; Kuhfuss et al., 2016a; Maciejewski et al., 
2016). Since most respondents would prefer to sign an agreement with 
landowners’ organizations, these organisations should ideally be 
engaged in the development and implementation of future policies, in 
order to foster trust between stakeholders groups (i.e. landowners, 
governmental and non-governmental organizations) and generate 
transparent and effective outcomes (De Vos et al., 2019; Duff et al., 

2017; Rissman et al., 2017). 
To conclude, our results revealed that landowners in Uruguay 

showed high willingness to engage in voluntary conservation initiatives 
if future policies would meet their heterogeneous preferences and if they 
would align with their values and needs. In this sense, since cattle 
ranching is a core element of their identity, culture and livelihoods, PLC 
policies aiming to improve grazing management on native grasslands 
remains an opportunity to foster conservation in line with broader 
sustainable development goals (e.g. food security). Designing a diverse 
set of policy instruments, including monetary and non-monetary in-
centives and flexible options regarding contract length, would help 
foster participation and long-term engagement based on addressing the 
diversity of participants’ values, motivations, expectations, and experi-
ences, rather than focussing solely on monetary incentives (Chapin and 
Knapp, 2015; Chapman et al., 2019; Cooke and Corbo-Perkins, 2018; 
Cortés-Capano et al., 2020; Fischer et al., 2012; Selinske et al., 2017; 
Yasué et al., 2019; Yasué and Kirkpatrick, 2018). Improving land graz-
ing and livestock management should be a central aspect of conservation 
actions in future PLC policies in grassland ecosystems and this would 
benefit both Sustainable Development Goals and Nature Contribution to 
People. In addition, since barriers for implementation are often subjec-
tive and hard to quantify, a better understanding of these key issues 
would require the implementation of in-depth place-based approaches 
to complement and expand our results (e.g. Balázsi et al., 2021; Balva-
nera et al., 2017; Cortés-Capano et al., 2020; Fagerholm et al., 2020; 
Oteros-Rozas et al., 2015; Raymond et al., 2016). We believe our 
approach and findings provide insights to conduct further research to 
identify opportunities to promote PLC in other underrepresented regions 
in literature worldwide. 

CRediT authorship contribution statement 

Cortés-Capano, G: Conceptualization, Methodology, Formal anal-
ysis, Investigation, Data curation, Writing - original draft, Writing - re-
view & editing, Funding acquisition. Hanley, N: Methodology, Formal 
analysis, Writing - review & editing. Sheremet, O: Methodology, Data 
curation, Formal analysis, Writing - review & editing. Hausmann, A: 
Methodology, Formal analysis, Writing - review & editing. Garibotto- 
Carton, G: Methodology, Investigation, Soutullo, A: Writing - review & 
editing. Toivonen, T: Methodology, Writing - review & editing. Di 
Minin, E: Conceptualization, Methodology, Resources, Writing - review 
& editing. 

Declarations of Competing Interest 

No competing interests to declare. 

Acknowledgements 

We are very grateful to all the people and institutions who partici-
pated in this study either by providing feedback in the focus groups, 
filling the survey and/or sharing with their contacts. G.C-C was sup-
ported by the National Research and Innovation Agency, Uruguay (grant 
number POS_EXT_2015_1_123575). G.C-C, A.H. and E.D.M thank the 
European Research Council (ERC) for funding under the European 
Union’s Horizon 2020 research and innovation program (grant agree-
ment #802933). We thank Joern Fischer, Sarah Bekessy and Tobias 
Plieninger for their insightful comments to improve the manuscript. We 
also thank Christoph Fink for technical support during the online survey 
implementation. Finally, we are grateful to the editors and anonymous 
reviewers whose comments and suggestions improved the quality of the 
manuscript. 

Appendix A. Supporting information 

Supplementary data associated with this article can be found in the 

G. Cortés-Capano et al.                                                                                                                                                                                                                        



Land Use Policy 109 (2021) 105626

9

online version at doi:10.1016/j.landusepol.2021.105626. 

References 

Adamowicz, W., Boxall, P., Williams, M., Louviere, J., 1998. Stated preference 
approaches for measuring passive use values: choice experiments and contingent 
valuation. Am. J. Agric. Econ. 80, 64–75. https://doi.org/10.2307/3180269. 

Adams, V.M.V.M., Pressey, R.L.R.L., Stoeckl, N., 2014. Estimating landholders’ 
probability of participating in a stewardship program, and the implications for 
spatial conservation priorities. PLoS One 9, 97941. https://doi.org/10.1371/journal. 
pone.0097941. 

AGESIC-INE, 2019. Ecuesta de usos de tecnologías de la información y la comunicación, 
Montevideo, Uruguay. 

Altesor, A., Di Landro, E., May, H., Ezcurra, E., 1998. Long-term species change in a 
Uruguayan grassland. J. Veg. Sci. 9, 173–180. https://doi.org/10.2307/3237116. 
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Kamal, S., Grodzińska-Jurczak, M., Brown, G., 2015. Conservation on private land: a 
review of global strategies with a proposed classification system. J. Environ. Plan. 
Manag. 58, 576–597. https://doi.org/10.1080/09640568.2013.875463. 

Khan, S.U., Khan, I., Zhao, M., Khan, A.A., Ali, M.A.S., 2019. Valuation of ecosystem 
services using choice experiment with preference heterogeneity: a benefit transfer 

analysis across inland river basin. Sci. Total Environ. 679, 126–135. https://doi.org/ 
10.1016/j.scitotenv.2019.05.049. 

Kitali, A.E., Kidando, E., Sando, T., Moses, R., Ozguven, E.E., 2017. Evaluating aging 
pedestrian crash severity with Bayesian complementary log–log model for improved 
prediction accuracy. Transp. Res. Rec. 2659, 155–163. https://doi.org/10.3141/ 
2659-17. 

Knight, A.T.A.T., Cowling, R.M.R.M., Difford, M., Campbell, B.M.B.M., 2010. Mapping 
human and social dimensions of conservation opportunity for the scheduling of 
conservation action on private land. Conserv. Biol. 24, 1348–1358. https://doi.org/ 
10.1111/j.1523-1739.2010.01494.x. 
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