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Abstract 

Researchers and policymakers are increasingly interested in how private land 

conservation programs could be improved by better incorporating landscape-scale 

ecological synergies. However, current approaches generally contract landholders 

individually, without explicitly considering the location of funded projects relative to 

one another across landscapes.  

Having landholders collaborate on conservation projects could address landscape-

scale issues. Beyond enhancing ecological benefits, collaboration could be 

economically and socially advantageous, by creating economies-of-scale for 

landholders, lowering agency-side transaction costs, building social capital, and 

increasing program participation rates.   

Previous landholder surveys and interviews reveal various factors that could 

influence collaboration within private land conservation programs. One factor is 

trusting relationships between potential collaborators, which could enhance 

collaborative behaviour. However, it is unclear whether the counterfactual to trust is 

distrust, or not knowing one’s collaborative partner at all. Another factor is program 

design, with competitive “tender” designs hypothesised to inhibit collaboration 

compared to non-competitive “flat-rate” ones. To date, neither the separate nor joint 

effects of trust and program design have been directly tested.  

We explore how to improve the chances that collaborative private land conservation 

programs succeed, by better understanding the role played by trust relationships and 

program design. In laboratory experiments, we implement a 2x2 design. In the first 

dimension, we use a repeated trust game to create trusting or distrusting relationships 

between some paired subjects, but not others. In the second dimension, we 

implement a collaborative private land conservation program with a tender design 

for some subjects, but a flat-rate design for others. Using this design, we address 

three research questions in three papers, each filling a particular knowledge gap.  
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Paper 1 asks: How do trust relationships and program design individually and 

jointly affect collaborative behaviour in private land conservation programs? We 

compare collaborative behaviour between paired subjects who do not know, distrust, 

or trust one another in a conservation program with either a tender or flat-rate design. 

Trust and distrust are defined by play in the final rounds of the repeated trust game, 

for treatment subjects. We find that trust enhances collaborative behaviour relative to 

distrust in both the flat-rate and tender programs – although collaboration declines 

over successive rounds for trusting and distrusting partnerships in the tender. In the 

tender, unknown partnerships collaborate approximately as often as distrusting ones, 

whereas in the flat-rate program they collaborate almost as often as trusting ones. 

Therefore, for unknown partners we observe significantly less collaboration in the 

tender than in the flat-rate program.  

Paper 2 asks: How do trust relationships affect the overall performance of a 

collaborative conservation tender? We assess the tender’s overall performance, 

when more than half of participants either do not know, distrust, or trust one another. 

We measure performance using three existing criteria, and create three new 

performance measures relevant to collaborative tenders. We find that the tender 

generally performs best when most participants trust one another, and worst when 

distrust predominates. When participants do not know one another, the tender 

performs well across non-collaborative measures (e.g. program cost-effectiveness), 

but not collaborative ones (e.g. number of winning collaborators). Several 

performance criteria improve over successive rounds, whilst others remain 

unchanged. 

Paper 3 asks: How sensitive are trust relationships to general and specific 

experiences? Having established that trust benefits both collaborative behaviour and 

tender performance, we consider how it builds. Specific experience denotes repeated 

interactions with the same partner in the same activity – the repeated trust game. 

General experience denotes prior interaction with a different partner in a different 

but related activity – the simulated conservation program. We find that both types of 

experience are important to building trust.  
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Overall, this thesis offers experimental insight into what might give collaborative 

private land conservation programs their best chance to succeed, suggesting that 

collaborative programs are: i) unlikely to work well in distrusting populations; ii) 

likely to work well in trusting populations, except that in tender programs 

collaboration may decline over repeated rounds; and iii) likely to work fairly well in 

unknown populations, but only if a flat-rate design is used. Finally, we find that trust 

relationships may be sensitive to general experiences, thus identifying a possible 

point of intervention for agencies aiming to actively create the trust environment 

they desire ahead of collaborative program implementation.  
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1.1  The biodiversity loss issue 

One of the great challenges currently faced by humanity is how to address the 

alarming and precipitous decline in biodiversity over the last half-century. This has 

been driven by the exponential growth of the global population during this time, 

which has exerted increasing pressure on natural ecosystems (Rands et al., 2010). 

According to the World Wide Fund for Nature, global biodiversity decline is a result 

of: habitat loss and degradation; species overexploitation; pollution; invasive species 

and disease; and climate change (WWF, 2016). Through the Convention on 

Biological Diversity, a commitment was made at the international level in 2002 to 

significantly reduce the rate at which biodiversity was being lost by 2010. Despite 

this, a range of indicators provide clear evidence that the rate of biodiversity decline 

has not decreased, and that efforts to respond to the issue have thus broadly failed 

(Butchart et al., 2010). The World Wide Fund for Nature recently reported a 58% 

reduction in vertebrate species populations from 1970-2012, projecting that this 

could increase to 67% by 2020 if current trends continue (WWF, 2016). In fact, 

current rates of biodiversity loss suggest that we have entered a sixth mass extinction 

event (Barnosky et al., 2011; McCallum, 2015). As yet, it is unclear whether and 

how the recent 2030 Agenda for Sustainable Development will achieve its goal of 

halting biodiversity loss (UN, 2015).  

Protecting, conserving and restoring biodiversity is critical for the wellbeing of the 

global population. Biodiversity is widely recognised to provide a diverse and 

essential range of values to humanity. Whilst not a key element of this thesis, the 

ecosystem services framework (WWF, 2016), usefully demonstrates how 

biodiversity contributes to human wellbeing via provisioning (e.g. food, water, raw 

materials, medicines), regulating (e.g. of air and water quality, soil erosion, climate), 

supporting (e.g. nutrient cycling, photosynthesis) and cultural (e.g. spiritual, 

aesthetic, mental and physical health) services. Given the broad and far-reaching 

nature of this contribution, it is abundantly clear that ongoing global biodiversity loss 

could have profound implications for the welfare of the human race. Biodiversity 

affects the capacity for human beings to meet their most basic and fundamental 

needs (e.g. food, water, and shelter) and may place them at increasing risk of harm as 

the climate system becomes increasingly unpredictable. Worse still, these effects are 
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likely to be especially severe for the most disadvantaged and vulnerable members of 

society (Diaz et al., 2006).  

In economic terms, the biodiversity loss problem can be framed as a public good 

issue (Rands et al., 2010). The defining characteristics of public goods are that they 

are non-rival and non-excludable (Hanley et al., 2013, pp. 18-19). The benefits of 

biodiverse ecosystems are typically non-rival because consumption by one 

individual does not reduce the amount available for consumption by others. 

Biodiversity benefits are also non-excludable, because it is generally not practically 

possible to prevent a given individual from accessing the benefits of biodiversity. 

For example, if one individual benefits from the climate-regulating properties of a 

healthy forest, it does not reduce the amount of climate regulation available to 

others, nor can any individual be prevented from benefiting from these properties. 

The non-rival and non-excludable nature of public goods in general, and biodiversity 

in particular, means that they are typically underprovided within society, because 

each individual has an incentive to free-ride on the contributions of others (Hanley et 

al., 2013). As stated above, a given individual cannot be prevented from accessing 

the benefits of biodiverse ecosystems regardless of whether they have contributed to 

maintaining them or not, and the amount of biodiversity benefit to go around is the 

same whether one person is managing the forest or many. Therefore, there is no 

incentive for any particular individual to invest resources in conserving biodiversity. 

It is in their best interest to allow others to expend their resources on biodiversity 

conservation, given they can reap the benefits anyway. 

Because public goods are typically provided at socially sub-optimal levels, some 

form of intervention is often required to support their production for the benefit of 

society as a whole (Goldman et al., 2007). In the case of biodiversity, the most 

common means by which governments have attempted to intervene is through the 

creation of public reserves (Rands et al., 2010). Whilst these reserves are an essential 

element of biodiversity conservation, their capacity to actually arrest or reverse 

biodiversity decline could be limited. A key constraint of public reserves is that they 

do not necessarily capture the full range of ecosystems and species we may wish to 

conserve (Knight, 1999; Scott et al., 2001). Valuable elements of biodiversity may 
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exist largely or even exclusively on privately-owned lands, making them 

inaccessible to the public reserve system. After all, protected areas occupy just under 

14% of the global land area (Kamal et al., 2015). Furthermore, much of the 

biodiversity that is currently under threat of being lost is located on private rather 

than public lands. The World Wide Fund for Nature identifies habitat loss and 

degradation as the most common threat to global biodiversity, the key causes of 

which are unsustainable agriculture, logging, transportation, residential and 

commercial development, energy production and mining – all of which typically 

occur on private lands (WWF, 2016). For example, in the Australian state of 

Queensland (one of the most prolific areas for land clearing worldwide), 92% of the 

woody vegetation cleared since 1999 was removed to allow the establishment or 

maintenance of pastures on private farmland (Reside et al., 2017). Given these 

considerations, governments around the globe have increasingly turned to investing 

in conservation activities on private lands (Cooke et al., 2011; Kusmanoff et al., 

2016).  

1.2  The evolution of private land conservation programs 

Private land conservation programs1 have taken various forms around the world over 

many decades, most prolifically in the United States, the United Kingdom, and 

Australia. In this section, we describe how such programs have evolved over time, 

particularly the emergence of competitive conservation tenders from non-

competitive flat-rate grant programs. We draw upon programs that have pursued a 

variety of different environmental objectives (e.g. soil/water conservation) to 

illustrate this broad evolution, but note that the key focus of the thesis is on 

biodiversity conservation programs.   

The United States government first began offering compensation to farmers for 

undertaking environmental projects in the 1930s (Hellerstein, 2017), particularly for 

soil conservation. Following that, in addition to continuing to address soil 

conservation issues, private land conservation policy increasingly targeted the 

retirement of agricultural lands (Claassen et al., 2008). In 1985, the Conservation 

                                                 
1 In this thesis, we use the term “private land conservation programs” synonymously with what are variously referred to as 
“agri-environmental”, or “payments for environmental services” programs elsewhere in the global literature. 
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Reserve Program was established to provide incentives for land retirement 

(Hellerstein, 2017). The program initially aimed to address soil erosion issues, but 

subsequently expanded to consider a broader array of environmental issues including 

water quality, wind erosion and wildlife habitat in the 1990s (Ribaudo et al., 2001). 

More recently, private land conservation policy in the United States has shifted 

towards targeting environmental improvements on working agricultural lands, 

exemplified by the establishment of the multi-objective Environmental Quality 

Incentives Program in 1996 (Reimer & Prokopy, 2014). The Conservation Reserve 

and Environmental Quality Incentive Programs are currently the two largest 

operating conservation programs in the United States (Claassen et al., 2008). 

The United Kingdom was the first European nation to implement private land 

conservation payments, via the Environmentally Sensitive Areas program in 1986 

(Wilson, 1997). The program offered payments to landholders for improving habitat 

for birds, biodiversity, landscape beauty and historic preservation (Dobbs & Pretty, 

2008). Following that, the Countryside Stewardship Scheme was established in 

1991, and was more specifically focused on environmental issues than its 

predecessor (Lobley & Potter, 1998). In 2005, the Environmental Stewardship 

Scheme came into effect, which aimed to attract wider participation. The program is 

ongoing, and offers two levels: Entry-Level and Higher Level Stewardship (Franks 

& Emery, 2013). The former is more openly accessible to a broad range of 

landholders, whereas the latter is more restrictive in specifically targeting high-

priority environmental objectives (Hejnowicz et al., 2016).  

In Australia, the 1990s National Landcare Program supported awareness-building 

about land degradation and sustainability issues through payments to groups of 

private landholders. Although Landcare is widely regarded as having been highly 

successful in building social capital, its ability to generate actual on-ground 

outcomes was questioned (Hajkowicz, 2009). This led to a phase of institutional 

capacity building, accompanied by a push to support conservation in a more targeted 

manner by funding specific landholders to undertake particular conservation 

projects. Both in Australia and elsewhere (especially in Europe), private land 

conservation programs have generally paid out fixed – or “flat” – payment rates to 

all participants (Connor et al., 2008; Latacz-Lohmann & Van der Hamsvoort, 1997; 
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Schilizzi & Latacz-Lohmann, 2007). This approach can result in some low-cost 

participants being over-compensated and other high-cost landholders not 

participating at all (de Vries & Hanley, 2016), both of which can negatively impact 

program cost-effectiveness.  

Given this limitation of flat-rate schemes, there has been a more recent trend towards 

conducting conservation tenders. Tender programs create competition between 

landholders for access to funding by using a reverse auction mechanism – the 

auction is “reversed” in the sense that there are multiple sellers (the landholders) but 

a single buyer (the implementing agency). Landholders submit a bid to the agency 

that specifies the conservation works they plan to undertake, and the remuneration 

that they require for doing so. The agency can then use an environmental metric of 

some sort to calculate the biodiversity benefits offered by the project, and from there 

determine its environmental benefit per unit cost or cost per unit environmental 

benefit. The agency can then rank all bids from the best to the worst value-for-

money, and select the best value bids until their budget is exhausted or the reserve 

price is reached (Connor et al., 2008). In “discriminatory-price” tenders, landholders 

with winning bids are paid their bid amount, whereas in “uniform-price” tenders, 

landholders are paid the marginal bid (i.e. the last accepted or first rejected bid 

value).   

In theory, conservation tenders offer better cost-effectiveness than their flat-rate 

counterparts (Latacz-Lohmann & Van der Hamsvoort, 1997; Schilizzi & Latacz-

Lohmann, 2007; Stoneham et al., 2003), given their ability to reveal information to 

implementing agencies about landholders’ costs. Conservation tenders can thus 

reduce or eliminate the over- and under-compensation issues described previously 

that are often associated with flat-rate programs. Landholders who excessively 

inflate their bids risk failing to get selected, so there is a clear incentive to submit a 

bid close to costs. High-cost bidders may also be more likely to participate in tender 

programs, as they may still be selected if the biodiversity value offered by their 

project is enough to account for their elevated costs. 

Conservation tenders have been increasingly broadly implemented over the last few 

decades, most notably in the United States and Australia (de Vries & Hanley, 2016; 
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Rolfe et al., 2017). Since shortly after its inception in 1990, the US Conservation 

Reserve Program has used a discriminatory-price auction mechanism (Hellerstein, 

2017; Reimer & Prokopy, 2014). In Australia, a series of pilot conservation tender 

projects were implemented under the National Action Plan for Salinity and Water 

Quality in the 2000s, including BushTender (Stoneham et al., 2003), EcoTender 

(Eigenraam et al., 2007), the Catchment Care Auction (Bryan et al., 2008), the 

Auction for Landscape Recovery (Gole et al., 2005), and the Desert Uplands 

Landscape Linkage Auction (Windle et al., 2007). Subsequently, the use of 

conservation tenders has become increasingly commonplace in addressing 

environmental issues in Australia at various scales, exemplified by the 

implementation of the Emissions Reduction Fund in 2014 (which is ongoing as of 

2018), that uses a nation-wide tender mechanism to purchase climate change 

mitigation benefits (Commonwealth of Australia, 2014). Beyond Australia and the 

US, conservation tenders have been also been increasingly adopted worldwide in 

recent years, as illustrated by initiatives in both developed nations such as Canada 

(Brown et al., 2011; Hill et al., 2011) and the United Kingdom (Franks & Emery, 

2013), and developing nations such as Indonesia (Ajayi et al., 2012; Jack et al., 

2009), Nepal (Pant, 2015), China (Wang et al., 2012), Kenya (Khalumba et al., 

2014), Malawi (Jack & Cardona Santos, 2017), Tanzania (Jindal et al., 2013), 

Bolivia and Peru (Narloch et al., 2017).  

1.3  Incorporating the landscape scale in private land conservation 

Private land conservation has undergone continual evolution over the last several 

decades, as described in Section 1.2 for a range of different environmental 

objectives. However, despite various advances in design and implementation, there 

is still room for improvement in certain areas. In the case of biodiversity 

conservation, it has become increasingly apparent in the ecological sciences that the 

spatial configuration of conservation projects can greatly impact the aggregate 

biodiversity benefits they provide (e.g. McKenzie et al., 2013; Reeson et al., 2011). 

Therefore, there is a push towards much more comprehensive consideration of 

“landscape-scale” synergies in biodiversity conservation programs on private lands 

(Cooke & Moon, 2015; Goldman et al., 2007; Prager et al., 2012). Funding 
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strategically located conservation works could theoretically make private land 

conservation programs more cost-effective, by allowing them to achieve higher 

biodiversity benefits for a given cost. Unfortunately, the individualised, discrete, 

site-scale approach that has characterised most private land conservation programs to 

date is not well suited to addressing landscape-scale issues (Emery & Franks, 2012; 

Goldman et al., 2007; McKenzie et al., 2013). For this reason, over the last decade 

researchers have begun to give careful consideration to exactly how the landscape 

scale could best be incorporated into existing private land biodiversity conservation 

systems (Cooke & Moon, 2015; Goldman et al., 2007). 

Incorporating the landscape scale could make use of approaches ranging from 

coordination to collaboration. Whilst this thesis is focused on collaboration, a brief 

discussion of coordination is warranted given it constitutes the most obvious and 

well-researched alternative to collaboration as a means of achieving landscape-scale 

biodiversity objectives. Coordination and collaboration have sometimes been used 

interchangeably throughout the literature, but we make a clear distinction between 

the two, which can be conceptualised as representing opposing ends of a spectrum 

(Prager, 2015). At one end of the spectrum, coordination describes a situation in 

which landholders work separately towards a common objective – as arranged by an 

implementing agency or other third party – without any direct interaction with one 

another (Boulton et al., 2013; Prager, 2015). At the other end of the spectrum, 

collaboration denotes a scenario in which landholders also share a common 

objective, but actually work towards it together in a joint endeavour. Naturally, a 

range of possibilities exist between these two extremes, for example when 

landholders work towards the same goal on separate projects, but maintain an 

ongoing dialogue and share information along the way. Some authors also 

differentiate between top-down (regulator-driven) and bottom-up (landholder-driven) 

approaches (Boulton et al., 2013; Davies et al., 2004). The former are probably more 

typically associated with coordination, and the latter with collaboration, although this 

need not necessarily be the case. Whilst we are aware of its presence in the literature, 

we do not draw upon the top-down versus bottom-up distinction in this thesis. 

Coordination-based approaches to integrating the landscape scale into private land 

conservation programs have already received substantial research treatment. The 
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design of these programs is generally such that the implementing agency pays out an 

additional incentive to projects that are spatially aligned in desired configurations, 

for example forming a wildlife corridor or bordering national parks/other private 

land conservation projects. Landholders need not interact directly with one another 

in any way, although they may choose to do so if they wish. This kind of incentive is 

commonly referred to as an “agglomeration bonus” (Banerjee et al., 2014; Drechsler 

et al., 2010; Parkhurst et al., 2002). Previous studies exploring agglomeration bonus-

type mechanisms include laboratory experiments (Banerjee et al., 2014; Fooks et al., 

2016; Reeson et al., 2011), mathematical simulation (Bamière et al., 2013), 

ecological-economic modelling (Drechsler et al., 2010), a field study (Windle et al., 

2009), and policy design papers (Goldman et al., 2007). From this body of work, it 

seems that coordination could offer a useful way to achieve biodiversity benefits at 

the landscape scale. However, relying on coordination alone – whilst possibly 

simpler to do – may not capture the full range of potential benefits that landscape-

scale conservation could offer (Prager, 2015). Therefore, scholars have begun to turn 

their attention to the additional benefits that collaborative conservation could 

provide.  

Fostering landholder collaboration provides an alternative to coordination in 

incorporating the landscape scale into private land conservation programs. Both 

coordinated and collaborative approaches have the capacity to achieve improved 

environmental benefits through spatial synergies compared to site-scale, 

individualistic approaches, but collaboration could have additional economic and 

social advantages (Prager, 2015). These advantages could apply to both landholders 

and implementing agencies alike.  

In terms of economic advantages, landholders may be able to access economies-of-

scale by carrying out collaborative versus coordinated conservation works (Goldman 

et al., 2007; Prager, 2015). From the agency’s perspective, the more landholders that 

enter into collaborative agreements, the fewer bids they ultimately receive (given 

landholders who might have otherwise submitted individual bids instead submit joint 

or group bids). Fewer bids mean lower processing costs, and lower monitoring costs 

with fewer sites to visit (Franks & Emery, 2013). Thus, the agency-side transaction 

costs associated with delivering private land conservation programs might be 
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decreased by incorporating collaboration into their design (Narloch et al., 2017; 

Prager, 2015). However, the reverse might also be true if the agency needs to take a 

very active role in facilitating the formation of collaborative partnerships, or if the 

administrative requirements of managing collaborative participation are higher than 

for individuals (Cooke & Moon, 2015; Davies et al., 2004; Goldman et al., 2007).  

In terms of social advantages, collaborative participation in private land conservation 

programs presents an opportunity for landholders to build social capital through 

working towards a common goal (Narloch et al., 2017; Prager, 2015). It may also 

result in more enthusiastic landholders recruiting their neighbours and friends who 

would not normally participate (Emery & Franks, 2012; Narloch et al., 2017). Whilst 

some authors have suggested that allowing joint bidding in conservation tenders may 

reduce the competitiveness of the auction2 (Calel, 2010), this effect may be offset if 

collaboration also generates increased participation rates.  

Few examples of collaborative conservation programs (as we have defined them) 

exist within the literature, some of which we list in Table 1.1. Joint bidding was 

permitted in two Australian conservation tenders: the Auction for Landscape 

Recovery (Gole et al., 2005) and the Desert Uplands Landscape Linkage Auction 

(Windle et al., 2009). However, little information is provided in the associated 

reporting material as to how many landholders actually utilised this option. Franks 

and Emery (2013) describe two collaborative elements within the United Kingdom’s 

Environmental Stewardship Scheme. In the Entry Level Stewardship program, a £5 

per hectare annual supplement is paid out to collaborating landholders with 

“Moorland Commons and Shared Grazing Requirements” agreements, on a non-

competitive basis. By contrast, in the Higher Level Stewardship program, payments 

are allocated on a competitive basis, and collaborative projects include a 

“Supplement for Group Action” of £10 per hectare per year. The authors provide 

comprehensive descriptive information about the limited number of projects in 

which these collaborative incentives have been applied. Two pilot collaborative 

                                                 
2 There are two ways that joint bidding could compromise the competitiveness of the auction. Firstly, if the agency allows 
participants to submit joint bids, the total number of bids received will decrease, ceteris paribus. Secondly, joint bidding may 
facilitate collusion, which is widely acknowledged to compromise auction competitiveness (e.g. Burtraw et al., 2009; Cason et 
al., 2003; Klemperer, 2002; Latacz-Lohmann & Schilizzi, 2005). This may be particularly apparent if collaborative bidding 
groups form that are large relative to the total bidding population. Whilst we acknowledge that collaborative bidding could have 
implications for auction competitiveness that may merit further research attention, exploring these implications is not a focus of 
this thesis. 
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tenders have been conducted in Bolivia and Peru, in which community farming 

groups submitted group-level bids to conserve certain priority quinoa landraces 

(Narloch et al., 2017). These examples demonstrate that there is interest in trialling 

collaborative private land conservation programs in various geographical locations, 

but that to date very few programs have actually been implemented in the field. 

Therefore, it is difficult to draw conclusive insights as to the key factors that drive 

the success or failure of collaborative programs. In this thesis, we will begin to fill 

this knowledge gap. 
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Table 1.1: Examples of private land conservation programs that have included collaborative options  

      
Program Name Program Type Year(s) Implemented Location Description Reference 

      
      

Auction for Landscape 
Recovery 

Collaborative Option 
Competitive 2003-2005 Australia 

The program paid successful landholders to 
complete on-ground works for individual or joint 

biodiversity conservation projects 
Gole et al., 2005 

      

Desert Uplands Landscape 
Linkage Auction 

Collaborative Option 
Competitive 2006 Australia 

The program paid private landholders to improve 
rangeland biodiversity by forming wildlife 

corridors 
Windle et al., 2009 

      

Environmental Stewardship 
Scheme (Higher-Level 

Stewardship HR8 Option) 

Collaborative Option 
Competitive 2006- United Kingdom 

The program makes a financial contribution 
towards the cost of facilitating communal 

agreements that protect resources spanning multiple 
properties 

Franks and Emery, 2013 

      
Environmental Stewardship 

Scheme (Upland Entry-
Level Stewardship Option 

UX1) 

Collaborative Option 
Non-Competitive 2010- United Kingdom 

The program makes a financial contribution 
towards the cost of facilitating communal 

agreements and collaborative management of 
grazing livestock  

Franks and Emery, 2013 

      
Biodiversity International 

Payments for 
Agrobiodiversity 

Conservation Services 

Collaborative Option 
Competitive 2010-2011 Bolivia 

The program gave in-kind payments to farming 
groups to conserve four quinoa landraces (Chillpi 

Blanco, Huallata, Hilo, Kanchis and Noveton) 
Narloch et al., 2017 

      
Biodiversity International 

Payments for 
Agrobiodiversity 

Conservation Services 

Collaborative Option 
Competitive 2010-2011 Peru 

The program gave in-kind payments to farming 
groups to conserve five quinoa landraces (Misa 

Quinua, Chullpi Anaranjado, Janko Witulla, Cuchi 
Willa) 

Narloch et al., 2017 
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1.4 Challenges to collaborative private land conservation – transaction 

costs, competition and uncertainty 

Despite the potential environmental, economic and social benefits of collaborative 

programs highlighted in Section 1.3, their implementation has been highly limited in 

practice (Emery & Franks, 2012; Narloch et al., 2017). A key concern regarding 

collaborative approaches is that the landholder-side transaction costs could be 

prohibitively high. Prospective collaborators may need to invest a non-trivial amount 

of time into identifying suitable partners and jointly preparing their application or bid 

for the program (Prager, 2015). Potential collaborators may also be uncertain 

whether or not their partner(s) will fulfil their role within the partnership (Goldman 

et al., 2007; Gole et al., 2005; Prager, 2015). This may further increase transaction 

costs as participants seek out means to protect themselves against possible 

untrustworthy behaviour. After all, if a collaborative partnership fails to meet the 

requirements stipulated in their contract, the agency may withhold payments to all 

members of the group regardless of precisely which members did or did not fulfil 

their obligations. For collaborative private land conservation programs to operate 

successfully and achieve their full range of potential benefits, it could be critical to 

consider how to minimise the landholder-side transaction costs. A key element of 

this might be dealing with landholders’ uncertainties about prospective collaborative 

partners. 

As noted in Section 1.2, there has been an increasing emphasis on competitive 

tender-based approaches within private land conservation in recent decades, which 

are thought to deliver environmental benefits more cost-effectively than their flat-

rate counterparts. Various studies have begun to explore how the landscape-scale 

could be incorporated into these competitive tenders, primarily via coordination (e.g. 

Fooks et al., 2016; Reeson et al., 2011; Windle et al., 2009). However, it is not yet 

clear how the competitive tendering mechanism might influence collaborative 

behaviours. In collaborative conservation tenders, landholders would essentially be 

encouraged to work with certain landholders but against others at the same time. The 

broader literature conceptualises competition as an opposing force to collaboration 

(e.g. Deutsch, 2014; Entwistle & Martin, 2005; Hutter et al., 2011; Wolfram Cox et 
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al., 1997). Within private land conservation, some authors have commented that 

encouraging collaboration within a competitive environment could be a significant 

challenge (Cooke & Moon, 2015; de Vries & Hanley, 2016; Franks & Emery, 2013; 

Meadows et al., 2012).  

Competitive tendering also engenders greater uncertainty for participants than non-

competitive alternatives. Unlike in a flat-rate program, participants do not know in 

advance whether or not they will be selected, because they know neither how other 

participants will bid, nor how valuable the other bids are to the agency in 

environmental terms. Given the collaboration process already involves uncertainty 

regarding the behaviour of the collaborative partner, the additional uncertainty for 

participants derived from the tender instrument could make fostering collaboration 

difficult. Previous studies have shown that uncertainty can cause collaborative-type 

behaviours to collapse (e.g. Barrett, 2013; Barrett & Dannenberg, 2012; Dannenberg 

et al., 2015; Gangadharan & Nemes, 2009; Raihani & Aitken, 2011). Therefore, the 

competitive nature and uncertainty inherent to the tendering mechanism may 

suppress collaboration, calling into question whether combining the tendering 

approach with collaboration is actually a viable option. However, if the two can be 

successfully implemented within the same policy instrument, it could result in 

substantial cost-effectiveness gains for implementing agencies.  

1.5  Role of trusting relationships 

Trusting relationships could provide a means of addressing the challenges to 

collaborative conservation highlighted in Section 1.4. Although many definitions of 

trust exist, it is commonly defined as “a psychological state comprising the intention 

to accept vulnerability based on positive expectations of the intentions of another” 

(Rousseau et al., 1998, p. 395). In Section 1.6, we will provide a more precise 

definition of trust as it relates to this thesis. 

Descriptions of trust in the literature allow that it can result from both non-

experiential and experiential factors. Ben-Ner and Halldorsson (2010) describe 

various determinants of non-experiential trust including: factors determined 

primarily at birth and during childhood (e.g. gender, age, ethnicity, birth order, 
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personality, mental ability); and views and attitudes (their shorthand for views, 

attitudes, social preferences, values, and beliefs that collectively describe an 

individual’s understanding of the world and other people). By contrast, Cochard et 

al. (2004) concisely summarise the concept of experiential trust, stating that it “can 

evolve over time” and emerges “as the outcome of a sustained social relationship” 

(Cochard et al., 2004).  

Across the literature from many different disciplines, trust consistently emerges as an 

important driver of collaborative behaviours (e.g. Henneman et al., 1995; Mâsse et 

al., 2008; Thomson et al., 2009). In the private land conservation literature, trust has 

similarly been suggested as a potential driver of inter-landholder collaboration 

(Bergmann & Bliss, 2004; Goldman et al., 2007; Marshall, 2004; Prager, 2015), 

although this has not been directly tested up until now.  

Trusting relationships may provide a means of answering the challenges we have 

described, the first of which was prohibitive landholder-side transaction costs. One 

of the primary mechanisms by which trust is thought to foster collaboration is via the 

reduction of transaction costs (Bouma et al., 2008; Davies et al., 2004; Ermisch et 

al., 2009; Eshuis & Van Woerkum, 2003; Kramer, 1999; Pretty, 2003). Trusting 

individuals have less need to invest in costly monitoring or other self-protective 

behaviour, hence transaction costs are lower than they otherwise would be (Mislin et 

al., 2015). When trusting relationships are built from shared experience (as opposed 

to being based on non-experiential factors), they should also reduce landholders’ 

uncertainties about how their prospective partner is likely to behave. Therefore, it 

seems plausible that trusting relationships could reduce the landholder-side 

transaction costs of collaborative conservation, and hence may play a key role in 

getting such programs to function well in practice.  

The second challenge to collaborative conservation we presented was that of 

opposing collaborative and competitive forces in collaborative conservation tenders. 

If competition does in fact suppress collaborative behaviour – which has also not 

been directly tested up until now – trusting relationships could potentially offset or 

negate this effect, at least partially.  
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Furthermore, trusting relationships based on shared experiences could also offset the 

additional uncertainty engendered by the use of the tendering mechanism to some 

degree. Trusting relationships cannot reduce the uncertainty associated with the 

tender mechanism itself; that is, the uncertainties regarding other participants’ bids 

and associated environmental values. However, by reducing or removing uncertainty 

related to the prospective partner’s likely behaviour, these other uncertainties may be 

more tolerable. 

Therefore, trusting relationships might enable agencies to attain the desired win-win 

scenario – accessing the cost-effectiveness benefits of landscape-scale biodiversity 

conservation and competitive pressure at the same time. Currently, there appears to 

be no evidence indicating how trust relationships interact with the competitive 

tendering mechanism, rendering research that begins to explore this topic valuable to 

policymakers.  

Given the potential importance of trusting relationships to collaborative programs, it 

could be important to consider how agencies might approach the task of creating 

them where they do not already exist. As stated above, trust relationships are 

acknowledged as arising from both experiential and non-experiential sources. From 

the agency’s perspective, influencing non-experiential factors that are either 

determined at birth or develop over the course of a lifetime may be challenging or 

even impossible. Similarly, deliberately creating experiential trust between each of 

the particular landholders the agency would like to see collaborating in a subsequent 

program could be prohibitively expensive or logistically unfeasible. A third 

possibility that appears not to have been considered in the literature is that the 

propensity to trust could be affected by more general experiences, that are obtained 

in similar situations, but with different people – that is, the experience shared across 

situations rather than between individuals. Creating this more ‘general experiential 

trust’ within a target group of landholders might offer a less time-consuming and 

expensive option than trying to orchestrate the establishment of ‘specific experiential 

trust’. Naturally, this option only has value if it can be proven to meaningfully 

influence trusting behaviour, which has not yet been established. 
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The above discussion of the role of trust in overcoming the potential challenges 

associated with collaborative conservation illuminates the following gaps in the 

literature that this thesis aims to fill:  

x Existing studies that link trust with collaboration in the private land 

conservation context are either speculative, or based on surveys and 

interviews. The trust-collaboration relationship has not been directly tested in 

the private land conservation context under conditions where decisions are 

tied to real-world financial consequences.  

x Furthermore, in the existing literature it is generally unclear what the 

counterfactual to a trusting relationship is: is it a distrusting relationship – in 

which potential partners know one another, and have previously shared a 

negative interaction – or one in which the two interacting parties do not know 

one another at all2? Current knowledge provides little guidance on whether, 

and under what conditions, collaborating with an unknown partner is 

equivalent to, or differs from, collaborating with a distrusted partner3.  

x Whilst several studies suggest that the use of a competitive tender design 

could suppress collaboration, this has not explicitly been tested in the private 

land conservation context, or with real monetary incentives.  

x Little or nothing is currently known about how competitive versus non-

competitive program designs interact with trust relationships to affect 

collaboration in private land conservation programs. 

x The literature appears to offer no guidance as to how trust might affect 

overall program performance either through collaboration or independently 

of it. Different types of trust relationships – for example, between 

relationships trusting versus distrusting or unknown partners – could have 

varying effects on collaboration rates, bidding behaviour, and the likelihood 

that each partner fulfils their component of the joint contractual obligations.  

                                                 
2 In which case, facilitation by a coordinating entity (e.g. the agency implementing the program) would be required to bring 
these ‘unknown’ partners together to form a collaborative partnership, as outlined in Prager (2015). In fact, some facilitation 
may also be needed for distrusting partnerships to form collaborative arrangements as well.  
3 Trust research to date has typically conceptualised trust and distrust as “mutually exclusive ends of a single continuous 
construct” (Saunders et al., 2014, p. 640), which best approximates the approach taken in this thesis. A relatively new body of 
literature exists that suggests that trust and distrust are in fact entirely separate constructs, as if on two different dimensions 
(e.g. Benamati et al., 2006; Dimoka, 2010; Van De Walle & Six, 2014). We are aware of this literature, but given trust and 
distrust are not operationalised in this way in our research, we do not draw upon this viewpoint in the thesis.    
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x Previous studies suggest that the formation of trust relationships is largely 

driven by either non-experiential or specific experiential trust. However, we 

have identified no previous work that explores how general experience – 

interactions with different people but in similar situations – might affect trust 

formation. Addressing this gap in the literature has considerable relevance to 

the thesis topic, because it provides some insight as to the most practical and 

cost-effective means by which agencies could approach actively creating the 

trust environment they require to implement collaborative private land 

conservation programs, if trust does not already exist.  

1.6  Research Questions 

To address the above knowledge gaps, we have formulated the following three major 

research questions which are addressed over three papers. The key concepts 

underpinning these questions are underlined in the text below and presented in Table 

1.2. 

Table 1.2: Definitions of key concepts in the thesis 

Concept Definition in this thesis 

Collaborative 
Behaviour 

Whether or not two landholders participating in a private land conservation program 
are willing to work together on a joint project to achieve a common conservation 
objective. Collaborating means that each partner depends on the other to fulfil the joint 
contract, such that the monetary reward of each partner is contingent upon the actions 
of the other. We use three different variables to capture this concept in Paper 1.  

Trust Relationship The pre-existing relationship between two landholders resulting from previous 
interactions (or lack thereof). 

Unknown Partner Two landholders have had no previous interactions, so each has no information about 
how the other is likely to behave. 

Distrusted Partner Two landholders have previously shared a negative interaction, in which at least one 
party took advantage of the other. 

Trusted Partner Two landholders have previously shared a positive interaction, in which both parties 
treated one another in an equitable manner.  

Program Design The design mechanism underpinning a private land conservation program. 

Non-competitive The program adopts a flat-rate design, in which landholders do not compete for access 
to funding, and are paid a fixed amount for their conservation project. 

Competitive 
The program adopts a tender design, in which landholders compete for access to 
funding, and those who are successful are all paid differently for their conservation 
projects depending on their self-nominated bid values. 

Overall Performance How well a private land conservation program performs from the agency’s perspective, 
encompassing six different performance criteria. 

Experience  
General Experience A given individual’s history of previous interaction with a different person in a similar 

situation.  
Specific Experience A given individual’s history of previous interaction with the same person in an 

identical (i.e. repeated) situation.  
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Research Question 1 (RQ1) 

How do trust relationships and program design individually and jointly affect 

collaborative behaviour in private land conservation programs? 

Our first research question asks how collaboration varies across different trust 

relationships – that is, with a trusted, distrusted, or unknown partner – with reference 

to private land conservation programs. We also ask how collaborative behaviour 

varies under a competitive versus non-competitive program design. Finally, we 

explore the interaction between trust and program design, to observe whether or not 

the relationship between trust and collaboration remains constant across program 

types, or changes when a competitive tendering mechanism is used compared to 

when it is not. This research question is addressed in Chapter 2 (Paper 1).  

Research Question 2 (RQ2) 

How do trust relationships affect the overall performance of a collaborative private 

land conservation tender? 

Our second research question asks how the predominant type of trust relationship in 

the landholder population – whether unknown, distrusting, or trusting – affects the 

performance of collaborative tenders across a range of assessment criteria. We 

introduce and apply several new performance criteria that are specifically relevant to 

collaborative tenders. Unfortunately, we were prevented from completing a 

comprehensive analysis of this nature for the flat-rate program due to a lack of 

session-level variability in trust behaviour in the flat-rate sessions4. This research 

question is addressed in Chapter 3 (Paper 2). 

Research Question 3 (RQ3) 

To what extent are trust relationships sensitive to general and specific experiences?  

Our third research question asks how interacting with a different person in a similar 

situation – what we term ‘general experience’ – affects the formation of trust 

relationships. In addition, we also seek to confirm results presented in previous 

studies where repeated interaction with the same person in the same situation – what 

                                                 
4 Although a limited analysis of flat-rate (versus tender) program performance is provided in Appendix IV. 
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we term ‘specific experience’ – has been shown to drive the formation of trust 

relationships. This research question is addressed in Chapter 4 (Paper 3).  

In Figure 1.1, we present a conceptual model of the key themes dealt with in the 

thesis, and the relationships between them. We also demonstrate how the three 

research questions map onto this conceptual model. Research Question 1 (RQ1) 

explores the links between trust relationships, competitive design, and collaboration, 

whilst controlling for environmental attitudes, risk attitudes and socio-demographics. 

Research Question 2 (RQ2) considers the relationship between trust relationships 

and conservation tender performance. Research Question 3 (RQ3) investigates how 

trust relationships form based on general and specific experiences, whilst controlling 

for risk attitudes and socio-demographics.  

 

 

Figure 1.1: Conceptual model of the key themes dealt with in the thesis, and the research questions (RQs)  
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1.7  Research approach 

To address the research questions outlined above, we have chosen to use economic 

experiments. The experimental method allows researchers to deliberately manipulate 

key variables of interest whilst controlling for potential confounds, with the goal of 

identifying causal relationships (List & Price, 2013). In economic experiments, the 

decisions people make are motivated by real financial incentives (Smith, 1976), 

which differentiates them from survey or interview studies. There are several 

different types of economic experiments, falling on a spectrum between laboratory 

experiments (which typically take place in a research laboratory and use standard 

subjects like students), and field experiments (which generally take place in the 

context of interest and use participants from the population being studied) (List & 

Price, 2013). In investigating the potential viability of new policy instruments, 

survey and experimental studies are generally viewed to be complementary to one 

another, given their ability to provide different types of qualitative and quantitative 

information (Levitt & List, 2007).  

We chose to use laboratory experiments because they enabled us to investigate the 

possible causal links outlined in our research questions in a controlled environment, 

with real financial incentives underpinning all decision-making processes. We also 

felt that laboratory experimentation would provide a useful complement to the 

existing body of survey research on collaborative conservation (e.g. Bergmann & 

Bliss, 2004; Emery & Franks, 2012; Ferranto et al., 2013; Finley et al., 2006; Franks 

& Emery, 2013; Gass et al., 2009; McKenzie et al., 2013; Rickenbach & Reed, 

2002). Indeed, this literature was critical in assisting us to determine the variables of 

interest we wished to experiment with. Our work also complements an existing field 

study on collaborative tendering conducted by Narloch et al. (2017), although that 

work does not specifically explore trust or program design issues.  

Given the novelty of our research questions, we further felt that implementing a 

laboratory study rather than a field study was a more practical and cost-effective first 

step. Reassuringly, the literature suggests that in many cases laboratory results 

generalise well to comparable field contexts (e.g. Camerer, 2011; Coppock & Green, 

2015), including those pertaining to pro-social behaviours (Benz & Meier, 2008; 
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Franzen & Pointner, 2013; Rustagi et al., 2010). This provides some reassurance that 

the insights offered by this thesis could usefully translate to a real-world setting. In 

any case, we reiterate that the work presented here is intended to complement and 

extend existing survey research to lay the foundation for future field 

experimentation, rather than to be immediately applied to policy in the field. 

1.8 Thesis Outline 

This thesis is presented as a series of scientific papers in compliance with the 

University of Western Australia’s guidelines. The current chapter (Chapter 1) 

provides an introduction and background to the thesis topic, presents the three key 

research questions, and outlines the approach taken to address them. Chapters 2, 3 

and 4 are stand-alone papers that are under preparation for various scientific 

journals. These three papers address the three research questions described above in 

Section 1.6. Given this structure, each paper contains its own introduction, brief 

literature review, methods, results, discussion, and conclusion sections. Therefore, 

there is some repetition across the three papers, especially with regards to the 

experimental design and methods. Chapter 5 provides an integrated discussion of the 

three papers and their implications, and draws key conclusions from the thesis. 

Additional analyses and the experimental instructions are presented in Appendices I-

V.    
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2.1 Abstract 

It is increasingly recognised that collaborative private land conservation programs 

could deliver improved biodiversity outcomes, whilst generating other economic and 

social benefits. Collaborative landholder behaviour is likely to be affected by trust 

relationships between potential collaborators. Increasingly, private land conservation 

programs employ competitive tendering to distribute funding, which is thought to 

improve cost-effectiveness. Combining collaboration with tendering could allow 

agencies to achieve landscape-scale benefits in a cost-effective way. However, 

whether this is a useful prospect in reality depends on how trust relationships and 

program design interact to affect collaboration. This study reports on the results of 

controlled laboratory experiments where subjects participated in one of two versions 

of a simulated collaborative conservation program: a non-competitive flat-rate 

scheme, and a competitive tender. Subjects interacted with an unknown, a trusted or 

a distrusted partner. In both program types, trusting pairs collaborated more than 

distrusting pairs. However, unknown pairs collaborated far more than their 

distrusting counterparts in the flat-rate program, in contrast to the tender, where 

unknown and distrusting pairs were statistically indistinguishable. This suggests that 

people view collaboration with an unknown partner as equivalent to collaboration 

with a distrusted partner in competitive tenders, but not in a non-competitive flat-rate 

environment. If these findings apply in the field, conservation agencies might expect 

collaboration rates to be greater in trusting than in distrusting populations, in 

accordance with intuition and previous work. However, in communities where 

prospective collaborators do not know one another well, collaboration could be very 

sensitive to whether the program has a competitive or non-competitive design.  
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2.2 Keywords 

Collaboration; private land conservation; competitive tenders; trust relationships; 

joint bidding; landscape-scale conservation; laboratory experiments. 

2.3 Introduction 

In private land biodiversity conservation, the potential value of collaboration has not 

been fully realised (Emery & Franks, 2012; Goldman et al., 2007; McKenzie et al., 

2013). Collaborative conservation could generate synergistic benefits for 

biodiversity compared to isolated works by individual landholders. For example, 

projects spanning property boundaries can improve habitat connectivity and facilitate 

species dispersal (e.g. Arponen et al., 2013; Drechsler et al., 2010). Collaborative 

conservation could also generate economies-of-scale for landholders, thus lowering 

project implementation costs and potentially allowing agencies to secure more 

aggregate biodiversity benefit (Prager, 2015; Rickenbach et al., 2011; Schulte et al., 

2008). Collaborative programs may also be able to strengthen social networks in 

rural communities by creating opportunities for landholders to work closely and 

share information with their peers (Davies et al., 2004; Emery & Franks, 2012; 

Prager, 2015), which could increase program participation rates (Kittredge, 2005; 

Narloch et al., 2017; Selinske et al., 2015). Taken together, such outcomes could 

enhance the performance of private land conservation programs.  

A large body of existing work indicates that collaborative behaviour is strongly 

affected by trust relationships, both in the laboratory (e.g. De Cremer & Stouten, 

2003; Gächter et al., 2004; Kocher et al., 2015) and in the field (e.g. Bouma et al., 

2008; Chaderopa, 2013; Pretty, 2003). Landholder surveys and interviews highlight 

the importance of interpersonal trust to their willingness to collaborate across 

property boundaries for: fire management in Oregon (Bergmann & Bliss, 2004); 

forest management in Wisconsin/Iowa and Queensland (Gass et al., 2009; Meadows 

et al., 2012); salinity management in the Murray-Darling Basin (Marshall, 2004); 

and pest control, fire hazard management and wildlife conservation in California 

(Ferranto et al., 2013). Thus, it seems that agencies attempting to implement 

collaborative private land conservation initiatives are likely to have to account for 
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the nature of trust relationships within their target population. Whilst the above 

literature evidently suggests that trust is likely to enhance collaboration, this has not 

been experimentally tested in the context of private land conservation. Moreover, it 

is typically unclear in the above studies what the counterfactual to a trusted partner is 

– a prospective partner one doesn’t know at all, or that one actively distrusts. After 

all, collaboration between unknown, distrusted, and trusted partners are all possible 

in the field, depending on the incentives that are in place. The first objective of the 

present study is to test the trust-collaboration linkage using laboratory experiments, 

with reference to private land conservation programs. This builds on the work cited 

above, in which the trust-collaboration linkage has been tested experimentally with 

reference to other contexts, but has only been explored specifically in the private 

land conservation context through landholder surveys and interviews. A key 

component of this first objective is to observe how collaboration varies when 

prospective collaborators are unknown to one another versus actively distrusting of 

one another, which has not been previously explored.  

Previous work suggests that using a competitive design in collaborative programs 

might affect collaborative behaviour (Cooke & Moon, 2015; Meadows et al., 2012). 

Non-competitive programs offer a pre-determined “flat” compensation rate to all 

participants, irrespective of heterogeneity in individual costs or project benefits 

(Latacz-Lohmann & Schilizzi, 2005). By contrast, “tender” programs require all 

participants to compete for funding, by submitting bids that are assessed for their 

value-for-money and ranked accordingly. In most conservation tenders, the best-

value bids are selected until a pre-specified budget is exhausted, and all further bids 

are rejected (e.g. Connor et al., 2008). The competitive tender environment 

incentivises landholders not to seek excessive rent, meaning that such programs are 

theoretically more cost-effective for the agency than their flat-rate counterparts 

(Latacz-Lohmann & Van der Hamsvoort, 1997). de Vries and Hanley (2016) 

acknowledge that fostering collaboration and competition within the same 

instrument could be challenging, given the tension between opposing cooperative 

and competitive forces. Kittredge (2005) suggest that programs promoting 

landholder collaboration are more likely to be successful if they avoid the perception 

of competition. Franks and Emery (2013) observe that competition most likely 
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disincentivises collaboration in the English Environmental Stewardship Scheme. 

Whilst these studies suggest that competitive program design may hinder 

collaborative behaviour, this has again not been directly tested using laboratory 

experiments. Our second objective is thus to investigate how using a non-

competitive flat-rate versus competitive tender design affects collaboration. Our third 

and final objective is to experimentally explore how trust relationships and program 

design interact to affect collaboration in private land conservation programs. 

To the best of the authors’ knowledge this study is the first in the behavioural 

economics literature to assess the separate and joint influence of trust relationships 

and non-competitive versus competitive program design on collaborative behaviour. 

We designed an experiment to study how the extent to which partners know and trust 

one another affects their willingness to collaborate, in both a competitive and non-

competitive setting. A key trade-off for our experimental participants was between a 

lower (but more certain) non-collaborative payout and a higher (but more uncertain) 

collaborative strategy. By implementing laboratory experiments to explore our 

research objectives, we build on the results of previous survey and interview studies. 

We also pave the way for future field experiments that explore the importance of 

trust relationships and program design in collaborative conservation programs.  

2.4 Methods 

2.4.1 Experimental design 

Our simulated collaborative conservation program – the Conservation Game – had 

either a flat-rate (non-competitive) or a tender (competitive) design, and was played 

with an unknown or a known partner (Table 2.1). Subjects playing with an unknown 

partner had no prior knowledge of or experience with that person. However, those 

playing with a known partner completed a relationship-building process beforehand 

– the Pass Take Game – in which they formed either a distrusting or trusting 

partnership. Thus, there were three partner type groups: a) Unknown Partner (no 

prior Pass Take Game); b) Distrusted Partner (distrust formed in prior Pass Take 

Game); and c) Trusted Partner (trust formed in prior Pass Take Game).  
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All groups completed four activities. In the Flat-rate Unknown treatment, the 

sequence of activities was as follows: 1) Lottery Choice1, 2) Flat-rate Conservation 

Game, 3) Pass Take Game, and 4) Survey2. The Tender Unknown treatment differed 

only in that the Tender Conservation Game replaced the Flat-rate variant. In both of 

the Unknown Partner treatments, the Conservation and Pass Take Games were 

played with different partners. The Flat-rate Known differed from Flat-rate 

Unknown only in the reverse ordering of the Pass Take and Flat-rate Conservation 

Games, and retention of the same partner for both. Similarly, the Tender Known 

treatment differed from Tender Unknown only in reverse ordering and partner 

retention. In the Known Partner treatments, subjects were informed just prior to the 

Conservation Game (and after completing the Pass Take Game) that they would 

retain the same partner they had just worked with. In all instructions, earnings were 

expressed to subjects in Experimental Dollars (denoted by the $$ symbol), which 

were converted to Australian Dollars ($) after the experiment. The conversion 

process is detailed in Section 2.4.2. 

Table 2.1: The Experimental Treatments 

 
Flat-rate Program 

Non-competitive  
Tender Program 

Competitive 

Unknown Partner 
No Pass Take Game 

 
 

Flat-rate with Unknown Partner 
N=681 

1. Lottery Choice  
2. Conservation Game (FR) 

Change partner 
3. Pass Take Game 
4. Survey 

Tender with Unknown Partner 
N=60 

1. Lottery Choice 
2. Conservation Game (TE) 

Change partner 
3. Pass Take Game 
4. Survey 

Known Partner 
(Distrusted/ Trusted)  

Pass Take Game 
 
 

Flat-rate with Known Partner 
N=60 

1. Lottery Choice 
2. Pass Take Game 

Retain partner 
3. Conservation Game (FR) 
4. Survey 

Tender with Known Partner 
N=60 

1. Lottery Choice 
2. Pass Take Game 

Retain partner 
3. Conservation Game (TE) 
4. Survey 

1N denotes the number of subjects in each treatment 

                                                 
1 Lottery Choice measured subjects’ risk aversion following Holt and Laury (2002). Risk aversion was not statistically 
significant in explaining collaborative behaviour, and did not significantly improve our panel regression models. Hence, we 
present descriptive statistics and models including risk aversion in Appendices I.i and I.ii, respectively, rather than in the main 
paper. 
2 The survey measured subjects’ environmental attitudes following the New Ecological Paradigm protocol (Dunlap et al., 
2000). It also measured several socio-demographic characteristics. None of the variables derived from this data were 
consistently statistically significant in explaining collaborative behaviour, or significantly improved our panel regression 
models. Hence, we again present descriptive statistics and models including these variables in Appendices I.i and I.ii, 
respectively, rather than in the main paper.  
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2.4.1.1 The Pass Take Game 

We used the Pass Take Game to create trust or distrust relationships between paired 

subjects. We essentially reproduced the work of Ho and Weigelt (2005), with some 

design modifications (Figure 2.1). We chose to use this particular game over other 

possible alternatives (e.g. Berg et al., 1995), because of its multi-stage structure, in 

which paired subjects are able to demonstrate varying degrees of trust and 

trustworthiness. We view our chosen game as richer and more informative than other 

possibilities, being able to create and capture a more nuanced approximation of real-

world trust relationships. 

In Ho and Weigelt’s game, there are two different subject roles within each subject 

pair (A and B), with each role alternately responsible for decision-making over up to 

four stages in a given round. The key decision is whether to pass or take a particular 

amount of money, which increases as the round progresses. If a subject chooses to 

pass, the round continues and their partner makes the next decision. Every time a 

subject passes, the money doubles. The exception to this is Stage 4, where passing 

means both partners receive zero earnings3. Stage 4 is also the last possible stage in 

any round. Whenever any subject chooses to take, they gain the right to distribute the 

money they have taken. A take decision at any point means the round is over.  

Instead of the original study’s ten rounds with a strangers design, our subjects each 

played six rounds with a partners design. Hence, they retained the same partner 

throughout, and were informed as such. In early pilots with a fixed but unknown 

endpoint we observed strategic end-game behaviour in Rounds 5 and 10 – subjects 

apparently assumed the total number of rounds would be a multiple of five. We also 

observed that relationships were typically stable from Round 6 onwards. Therefore, 

we introduced a random draw (from 6, 8 or 10) for the total number of rounds, 

allowing us to discourage subjects from making assumptions about the likely number 

of rounds, but ensuring that we could still observe stable relationships in which 

subjects had an equal number of opportunities to be first-mover. The number 6 was 

randomly chosen in the draw. We retained this number for all sessions rather than 

                                                 
3 This only occurred in 1.4% of cases, and probably resulted from lapses in concentration or misunderstanding of the rules of 
the game. 
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renewing the draw repeatedly, to ensure the relationships created were directly 

comparable.  

 

Figure 2.1: Ho and Weigelt’s Trust Building Game (2005) 
Note that x denotes the amount that the player who has just chosen “TAKE” allocates to him or herself. 

In the Known Partner treatments, subjects were paired with the same person that they 

would subsequently play the Conservation Game with, although they did not know 

this until after the Pass Take Game was finished. This avoided subjects altering their 

Pass Take Game behaviour in anticipation of the next activity. Instead of playing the 

same role in all rounds, our subjects took turns to play Roles A and B, meaning each 

partner had equal opportunity to be the first-mover. Our subjects did not know when 

the game would end. We informed them that we had randomly drawn the total 

number of rounds from a certain range, but we did not disclose this range.  

The Pass Take Game offers many possible summary measures of trust, and we ran 

our full analysis using several alternatives. In this paper, we present two binary 

measures of trust, one corresponding to individual-level and the other pair-level 

behaviour. For individual behaviour (ITRUST), we grouped subjects based on the 

average proportion of the stake that they allocated to their partner in the final two 

rounds. We used the final two rounds because by this point, subjects were familiar 

both with the game and their partner, and play was typically very stable. Higher 

allocation to partner indicated a more trusting relationship. Based on the frequency 

distribution of allocation behaviour, we chose a cut-off point of 0.50 (Appendix I.iii), 

i.e. subjects allocating ≥50% of the stake to their partner were classified as trusting, 

whereas those who allocated <50% to their partner were classified as distrusting. For 

pair behaviour (PTRUST), we grouped subjects based on the total earnings of the 
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pair in the final two rounds, as a proportion of the maximum possible amount they 

could have earned ($$64). A higher proportion of the maximum possible earnings 

indicated a more trusting relationship. The frequency distribution of pair earnings 

allowed us to select a cut-off point of 0.80 (Appendix I.iii), so if a pair earned ≥80% 

of the maximum, they were classified as trusting, whereas if they earned <80%, they 

were classified as distrusting4.  

Ho and Weigelt (2005) interpret the pass decision as representing trust, and 

allocation behaviour as representing trustworthiness. Interpreting behaviour in their 

game is more straightforward, given their strangers design – subjects know that they 

will only play once with a given partner. By contrast, we have specifically chosen 

our two key measures of trust in light of our partners design and unknown endpoint. 

In our game, allocation behaviour in the final two rounds of play (ITRUST) captures 

more than pure trustworthiness. It reflects the four previous rounds with the same 

partner, and anticipation of possible future rounds. Typically, an allocation to partner 

of ≥50% meant that in the preceding rounds, the partnership had reached Stage 4 and 

shared their earnings equally i.e. a trusting relationship had developed. Conversely, 

lower ITRUST values were generally indicative of early taking and selfish allocation 

behaviour in previous rounds – what we term the formation of a distrusting 

relationship. The PTRUST measure essentially captured the whether or not the pair 

reached the later game stages in the final two rounds. This, in turn, was closely 

linked to whether or not they had reached these stages earlier in the game, and what 

allocation decisions were made there. To achieve high earnings in the last two 

rounds, subjects had to trust their partner to pass up to Stage 4, and to share their 

earnings fairly there. ITRUST and PTRUST are subtly different, but in the specific 

context of our game design they are clearly related. Moreover, we believe that both 

measures capture important characteristics of real-world trust relationships, which 

are typically built on a repeated positive interactions between two parties, in which 

each had the power to hurt the vulnerable other but chose not to. We view the use of 

                                                 
4 Alternative trust measures that we explored included: 1) calculating ITRUST and PTRUST as described here, but over the last 
four or all six rounds of play, rather than just the last two rounds; 2) calculating the number of pass decisions made by subjects 
and partnerships at various stages of the game (e.g. the last two/four rounds, all six rounds); and 3) calculating a binary variable 
classifying subjects and partnerships based on whether or not they reached Stage 4 in the last two rounds, and divided their 
earnings equally there. All approaches yielded similar results, but the measures presented in this paper generated the most 
statistically significant trends and differences between groups.  
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two slightly different trust measures as a strength of this analysis, as they constitute a 

robustness check for our findings. 

2.4.1.2 The Conservation Game 

As stated previously, the Conservation Game had two variants – a non-competitive 

flat-rate program, and a competitive tender. Both were designed by the authors to be 

as similar as possible. Table 2.2 and Figure 2.2 describe and compare the two 

programs. In the flat-rate variant, subjects made two decisions: 1) whether or not to 

collaborate with their partner (yes/no); and, 2) how much effort to expend (0-10). In 

the tender variant, however, subjects made three decisions: 1) whether or not to 

collaborate with their partner (yes/no); 2) what bid price to enter into the tender (in 

Experimental Dollars, $$); and, 3) if selected, how much effort to expend (0-10).  

Table 2.2: Conservation Game Rules 

 Flat-rate Program Tender Program  
Individual compensation $$100 Individual bid 
Collaborator compensation $$120/person ½ joint bid/person 
Collaborator negotiation cost $$10/person $$10/person 
Individual Habitat Score n/a 10 
Collaborator Habitat Score n/a 12.5/person 
Effort cost $$10/unit $$10/unit 
Individual effort threshold 60% (6 units) 60% (6 units) 
Collaborator effort threshold 65% (13 units combined) 65% (13 units combined) 
Payment   
Individual  
(winning bid, threshold met) 

$$100 – effort costs Individual bid – effort costs 

Individual  
(winning bid, threshold failed) $$0 $$0 

Individual (losing bid) n/a $$0 
Collaborator  
(winning bid, threshold met) 

$$120 – negotiation cost – effort costs ½ joint bid - negotiation cost – effort 
costs 

Collaborator  
(winning bid, threshold failed) Lose $$10 negotiation cost  Lose $$10 negotiation cost 

Collaborator (losing bid) n/a $$0 

 

Subjects were instructed to play the role of farmers participating in a program run by 

a conservation agency, via a native tree-planting project. We chose environmental 

framing given the project funder’s requirements. Additionally, situating complicated 

games in a real-world context can make it easier for subjects to understand the rules, 

and thus to make reasoned decisions (Alekseev et al., 2017). Given the complex 

game structure, using context-neutral framing is likely to have generated much 

noisier and less useful data. 
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Subjects retained the same partner for ten identical rounds. This number was 

randomly drawn in advance from a certain range (8, 9, 10), and then retained for all 

sessions. As for the Pass Take Game, subjects were informed that the total number of 

rounds had been randomly drawn from a certain range, but the range itself was not 

disclosed to them. 

There were no opt-out provisions in the game – it was assumed that all subjects 

would participate. To form a partnership, both partners first had to be willing to 

collaborate. If one or both were unwilling, then both subjects worked alone. Flat-rate 

collaborators received higher compensation ($$120 versus $$100). Tender 

collaborators received a higher habitat score – all land parcels were assumed to be 

physically homogeneous, but collaborative parcels (25 Habitat Score Units, or 12.5 

per person) were scored higher than individual parcels (10 Habitat Score Units). All 

collaborators incurred a $$10 negotiation cost per person, which was explained as 

representing the time and effort it would take to liaise with their partner to 

collaboratively enter the program in the real world (i.e. the transaction costs of 

collaborating). Immediately after making their own collaboration decision, all 

subjects were shown their partner’s choice, and whether or not the pair would 

attempt to collaborate in that round. Whether they ended up attempting to collaborate 

or not, subjects were thus aware of their partner’s choice.  

Flat-rate subjects moved directly on to effort choice, given the agency automatically 

accepted all participants in this program type. By contrast, tender subjects completed 

an additional bid-setting step so that the agency could preferentially select those 

bidders offering the best value-for-money. Those attempting collaboration were 

given up to three opportunities to negotiate a joint bid, by exchanging suggested bid 

values. At each negotiation stage, pairs attempting to collaborate simultaneously 

entered numerical values, which were subsequently displayed to both. This allowed 

them to observe their partner’s suggestions, and progressively work towards 

agreement. They had no means to communicate beyond this numerical exchange. 

Pairs who couldn’t agree after three attempts instead bid alone. Once all bids were 

submitted, the computerised ‘agency’ calculated each bid’s value-for-money by 

dividing the bid amount by the Habitat Score, and ranked them from most to least 

cost-effective. The best value bids were accepted until a $$500 budget constraint was 
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met or slightly exceeded, and all remaining bids were rejected. From here, tender 

subjects with winning bids proceeded to effort choice. Those with losing bids were 

instructed to wait for the next round.  

Effort choice determined the operating costs of each subject (in conjunction with the 

collaborator negotiation costs mentioned above), and the process was identical for 

both flat-rate and winning tender subjects5. Subjects selected their personal effort 

expenditure on a zero-to-ten scale. Effort cost was $$10 per unit, and could only be 

expended in whole units. Those working alone had to meet a threshold of 6 effort 

units ($$60), otherwise they would not be paid6. Collaborators had to meet a joint 

threshold of 13 effort units ($$130 for the pair). This uneven threshold value was 

specifically chosen so that pairs could not share the minimum required contribution 

equally. Piloting revealed that allowing collaborators to split their effort equally 

resulted in anchoring at the equal split level. This effectively eliminated the risk of 

failing to meet the threshold, which is a critical component of our design. Thus, 

collaborators could choose to: expend ≤6 units to reduce costs, but risk failing to 

meet the threshold; or, expend ≥7 units to improve the chance of meeting the 

threshold, but potentially incur additional costs. Collaborators could not 

communicate about their intended effort expenditure, and received no feedback 

regarding their partner’s effort choice. They were only told whether or not the pair 

had met the joint threshold.  

After effort choice, subjects were shown their earnings for the round. Individuals in 

the flat-rate program who met the threshold received $$100 minus their effort costs 

(almost always $$60), and thus could be guaranteed earnings of $$40. Collaborators 

in the flat-rate who met the threshold received $$120 each minus their effort costs 

(typically $$60 or $$70)7 and their $$10 negotiation cost. Therefore, amongst other 

possible combinations, collaborators could earn $$50 ($$120-$$60-$$10) at 6 effort 

units, or $$40 ($$120-$$70-$$10) at 7 effort units – the same amount they could 

have been guaranteed working alone. In the tender, individuals received their bid 
                                                 
5 The opportunity costs of forgone agricultural production were not represented in the experimental design, to avoid cognitively 
overloading subjects. 
6 There was no reason for those working alone to contribute anything other than 6 effort units. However, we retained this 
decision element in the game to minimise differences between the processes of working alone and collaborating. 
7 The effort contributions of individuals versus collaborators confirm they were generally playing rationally. Mean effort for 
individuals was 6.08 (n=983, sd=0.60, min=0, max=10), which was significantly lower than the mean effort for collaborators of 
6.71 (n=1094, sd=0.81, min=0, max=10) as revealed by a t-test (p=0.00). We include a summary analysis of effort choices in 
Appendix I.iv. 
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price minus their effort costs ($$60), whereas collaborators each received half of 

their joint bid minus their $$10 negotiation cost and their own personal effort costs 

(again, typically $$60 or $$70). In both programs, individuals who failed to meet the 

threshold received nothing ($$0). This was rare8, and probably resulted from lapses 

in concentration or misunderstanding of the rules. Collaborators who didn’t meet the 

threshold lost their negotiation costs, resulting in a small loss (-$$10/person)9. In the 

tender, individuals and collaborators with losing bids received no earnings ($$0).  

We used three binary variables to summarise collaborative behaviour (Table 2.3). 

Collaboration Choice (CC) denoted whether or not a subject was willing to 

collaborate. Attempted Collaboration (AC) described whether or not their pair 

attempted to collaborate (i.e. whether or not both partners were willing to 

collaborate). Successful Collaboration (SC) indicated whether or not their pair 

succeeded in collaborating (i.e. both were willing to collaborate, and they agreed on 

a joint bid price if applicable). For the flat-rate program, AC and SC were 

equivalent, but could take different values in the tender if both partners were willing 

to collaborate, but failed to agree on a joint bid price.  

                                                 
8 Individuals failed to meet the threshold in only 7 out of 983 cases (0.71%). 
9 Given the amount subjects earned from the show-up fee and the other tasks, it was impossible for these losses to generate real-
world losses. Therefore, all subjects had positive real-world earnings.  
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Figure 2.2: Conservation Game Outcome Trees 
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Table 2.3: Variable Descriptions   

Variable Description 
Independent variables  
IGROUP & PGROUP Two different methods of forming six group type categories, based on: a) program type; and b) partner type (IGROUP uses ITRUST1 whereas PGROUP uses 

PTRUST). ITRUST uses the average proportion that a subject allocated to their partner in the final two rounds of the Pass Take Game to classify Known 
subjects as distrusting (<50%) or trusting (≥50%), whereas Unknown subjects form a separate group. By contrast PTRUST uses the total earnings of a subject’s 
pair in the final two rounds of the Pass Take Game to classify Known subjects as distrusting (<80%) or trusting (≥80%), with Unknown subjects again forming 
a separate group.  

 N IGROUP2 N PGROUP 
1=FR_U – flat-rate, unknown partner  68 68 
2=FR_D – flat-rate, distrusted partner  19 24 
3=FR_T – flat-rate, trusted partner  36 36 
4=TE_U – tender, unknown partner 60 60 
5=TE_D – tender, distrusted partner  18 22 
6=TE_T – tender, trusted partner  37 38 

Dependent variables  
Collaboration Choice (CC) Indicates whether or not a subject was willing to collaborate.  

0=not willing to collaborate (n=806, 32.5%) 
1=willing to collaborate (n=1674, 67.5%) 

Attempted Collaboration (AC) Indicates whether or not their pair attempted to enter the program as a partnership (i.e. both subjects were willing to collaborate).  
0=one or both subjects were not willing to collaborate (n=1142, 46.1%) 
1=both subjects were willing to collaborate (n=1338, 53.9%) 

Successful Collaboration (SC) Indicates whether or not their pair successfully entered the program as a partnership.3 

0=pair did not enter the program as a partnership, because: a) one or both subjects were not willing to collaborate; or b) both subjects were willing to 
collaborate, but the pair failed to successfully negotiate a joint tender bid (n=1234, 49.8%) 
1=pair successfully entered the program as a partnership, because both subjects were willing to collaborate, and the pair successfully negotiated a joint tender 
bid (n=1246, 50.2%) 

1 10 subjects who made no allocation decisions in the final two Pass Take Game rounds were excluded from analysis 
2 N denotes the number of subjects, whereas n denotes the number of observations  
3 In the flat-rate program, AC==SC, because there is no bid negotiation 
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2.4.2 Data collection 

Data collection took place between February and August 2016 at the lead author’s 

university, using a sample of predominantly students, with a handful of staff and 

members of the general public. Socio-demographic characteristics of the sample are 

presented in Appendix I.i. To communicate with subjects and schedule our sessions, 

we used the Online Recruitment Software for Economic Experiments (Greiner, 

2015). In addition to this portal, we distributed email and telephone contact 

information to our subjects so they could contact us on the day of their sessions if 

necessary. All activities were computerised, programmed using z-Tree software 

(Fischbacher, 2007). In total, we ran 25 sessions. 24 of these sessions contained 10 

subjects each, but due to two subjects failing to show up, one additional session only 

contained eight subjects. Therefore, the total sample size was 248 subjects – 60 

subjects per treatment, except for the Flat-rate Unknown treatment with 68 subjects. 

Each session ran for 60-90 minutes. 

During the registration process, subjects were asked to randomly select an 

identification number. We used these numbers to create pairings between subjects 

for the Pass Take and Conservation Games. We requested that subjects not converse 

with one another while waiting for the experiment to begin. As soon as the 

registration process was complete for all attendees, the experimenter gave a short 

introductory presentation, before explaining the first activity. The budget for each 

session was $150 Australian Dollars. Therefore, subjects earned $15 each, on 

average. Included in this was a guaranteed $5 show-up fee for each participant, 

summing to $50 in total. The remaining $100 for each session was distributed 

amongst all subjects depending on how they performed, following standard 

experimental economics protocols (e.g. Schilizzi & Latacz-Lohmann, 2007). Once 

all tasks were complete, we calculated the total earnings by all subjects in 

Experimental Dollars ($$), and what proportion of this total each person had earned. 

Each subject was paid that proportion of the remaining $100 budget, so subject 

earnings varied in accordance with performance.  

2.4.3 Data Analysis 

All statistical analysis was carried out with STATA 12.1 (StataCorp, 2011). We 

tested for differences between groups for our three measures of collaborative 
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behaviour: whether or not a subject was willing to collaborate (CC), their pair 

attempted to collaborate (AC), and their pair successfully entered the program as a 

collaborative partnership (SC). These three dependent variables were modelled as a 

function of group type, which was itself a function of: a) program type (flat-rate, 

tender); and b) and partner type (unknown, distrust, trust)10. Therefore, the ‘group 

type’ variable ultimately comprised six categories: flat-rate unknown (FR_U), flat-

rate distrust (FR_D), flat-rate trust (FR_T), tender unknown (TE_U), tender distrust 

(TE_D), and tender trust (TE_T). We used both our individual (ITRUST) and pair-

level (PTRUST) trust variables to generate two alternative group variables (each 

containing the six categories outlined above), which we named IGROUP and 

PGROUP, respectively. All modelling variables are explained fully in Table 2.3. 

We used random-effects panel logit regression (Moffatt, 2016), with robust standard 

errors to correct for heteroskedasticity. To choose our final models, we: 1) identified 

which competing models had the lowest values of Akaike’s (AIC) and Schwarz’s 

Bayesian Information Criteria (BIC) (Akaike, 1974; Schwarz, 1978); 2) considered 

R², which we calculated following McKelvey and Zavoina (1975); and 3) compared 

the relative percentage of correct predictions by competing models. In all cases, 

based on the above criteria we found that the risk aversion, environmental attitude 

and socio-demographic variables did not significantly improve model fit, justifying 

our decision to present them as an appendix rather than in the main paper (Appendix 

I.ii). Therefore, the final models presented here each contain a single independent 

variable, and can be expressed by the following general regression equation: 

Pr(𝑦𝑖𝑡 ≠ 0|𝑥i) = 𝑥𝑖𝛽 + 𝜀𝑖𝑡 

Where 𝑦𝑖𝑡 is either Collaboration Choice (CC), Attempted Collaboration (AC) or 

Successful Collaboration (SC) for subject 𝑖 in round 𝑡, 𝑥i is either IGROUP or 

PGROUP, and 𝜀𝑖𝑡 is the error term. Model output is expressed in the form of odds-

ratios, such that a value of 2, for example, indicates that the outcome 𝑦𝑖𝑡 = 1 is twice 

as likely as the outcome 𝑦𝑖𝑡 = 0. 

To test for any significant trends in collaborative behaviour over time, in a separate 

set of models we regressed each of the three dependent variables (CC, AC, and SC) 
                                                 
10 Appendix I.v presents an aggregated analysis using the pure treatment effect variables (Flat-rate/Tender, Known/Unknown). 
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against round for each of our six group type categories. We also conducted 

proportions tests between groups in both Rounds 1 (R1) and 10 (R10), and compared 

the results. This enabled us to assess whether or not the differences between groups 

were consistent at the beginning and the end of the Conservation Game. 

2.5 Results 

In Section 2.5.1 we provide a descriptive summary of collaborative behaviour. In 

Section 2.5.2 we present our panel logit regression models to demonstrate how our 

treatments affected collaboration, and report on trends over successive rounds.  

2.5.1 Descriptive summary of collaborative behaviour 

Figure 2.3 descriptively summarises all three dependent variables (CC, AC and SC), 

pooled over ten rounds. We display the overall results, and also disaggregate by 

partner type, program type, and PGROUP. We omit IGROUP for brevity and given 

that it yields similar results. Overall, subjects were willing to collaborate (CC), 

attempted to collaborate (AC) and successfully collaborated (SC) 68%, 54% and 

50% of the time, respectively. The values for unknown subjects were similar to those 

for distrust subjects (CC=64%, AC=48%, 46% versus CC=60%, AC=44%, 

SC=41%). By contrast, the values for trust subjects were higher (CC=78%, 

AC=71%, SC=64%). Collaborative behaviour was higher in the flat-rate than the 

tender program (CC=74%, AC=SC=58% versus CC=61%, AC=49%, SC=42%).  

Within the flat-rate program, unknown subjects displayed moderate levels of 

collaboration (CC=75%, AC=SC=59%), whereas distrust subjects were less disposed 

to behave collaboratively (CC=58%, AC=SC=40%). Trust subjects were the most 

collaborative (CC=82%, AC=SC=71%). Within the tender program, unknown 

subjects were relatively non-collaborative (CC=51%, AC=36%, SC=31%). Distrust 

subjects were somewhat more collaborative (CC=63%, AC=48%, SC=42%) and 

trust subjects were the most collaborative (CC=75%, AC=71%, SC=58%). Clearly, 

trusting subjects behaved more collaboratively than distrusting subjects in both 

program variants. There was little variation across program types – collaborative 

behaviour did not differ greatly between flat-rate trust and tender trust, or flat-rate 

distrust and tender distrust. However, program type did affect the unknown subjects, 
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given collaboration was much higher in the flat-rate unknown than the tender 

unknown group.  

Figure 2.4 presents a descriptive summary of Collaboration Choice, this time 

disaggregated by round. We omit the equivalent graphs for Attempted and 

Successful Collaboration given they yield no new insights. Disaggregating by 

partner type reveals that the trust subjects were consistently more willing to 

collaborate than the unknown and distrust subjects, which were similar to one 

another. Disaggregating by program type shows that despite starting at a similar 

level, tender subjects were consistently less willing to collaborate than their flat-rate 

counterparts. Disaggregating by PGROUP reinforces the insights from Figure 2.3 – 

the two trust groups (flat-rate trust and tender trust) displayed high willingness to 

collaborate, but collaboration was much lower in the two distrust groups (flat-rate 

distrust and tender distrust). Program type did not strongly affect the trust and 

distrust groups, given how close together the trend lines lie for the flat-rate and 

tender variants. However, program type clearly affected the unknown subjects, given 

the high levels of collaborative behaviour in the flat-rate unknown group, compared 

to its tender equivalent. Overall, the differences between groups generally appear to 

persist over all ten rounds (give or take minor round-to-round fluctuations), rather 

than gradually converging to similar levels as subjects progressively learn more 

about their partner and the game. There is some evidence of a gradual decline over 

time, particularly for the tender trust and distrust subjects. 
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2.5.2 Modelling collaborative behaviour 

This section presents our six regression models. Models 1 and 2 predict the 

likelihood that a given subject was willing to collaborate (CC), Models 3 and 4 

predict the likelihood that their pair attempted to collaborate (AC), and Models 5 and 

6 predict the likelihood that their pair successfully entered the program as a 

collaborative partnership (SC) using IGROUP and PGROUP, respectively (Table 

2.3). Given that the differences between treatment groups are our key focus, we 

explore them in detail (Table 2.4), rather than presenting the full models and fit 

statistics. To compile the table, we rotated the base case category in each model to 

observe the differences between the three flat-rate groups (Within Flat-rate), the 

three tender groups (Within Tender), and to compare equivalent partner type groups 

across the flat-rate and tender (Between Flat-rate and Tender).  

Within the flat-rate program, trust subjects were significantly more likely to behave 

collaboratively than distrust subjects across all models (Table 2.4). Specifically, trust 

subjects were 10.94/14.24 times more likely to be willing to collaborate (FR_T vs. 

FR_D, Models 1/2), 8.05/10.60 times more likely to attempt to collaborate (FR_T vs. 

FR_D, Models 3/4) and 7.34/9.30 times more likely to successfully collaborate 

(FR_T vs. FR_D, Models 5/6) than distrust subjects. There is weak evidence (in 

terms of statistical significance) that attempted and successful collaboration were 

more likely in the trust group than the unknown group (FR_U vs. FR_T, Models 3-

6), and moderate evidence that unknown subjects were more likely to behave 

collaboratively than distrust subjects (FR_D vs. FR_U, Models 1-6).  

Within the tender program, trust subjects were also more likely to be collaborative 

than distrust subjects, but this is only strongly apparent for the IGROUP models 

(Table 2.4). Specifically, trust subjects were 14.62 times more likely to be willing to 

collaborate, 28.64 times more likely to attempt to collaborate, and 8.67 times more 

likely to successfully collaborate, than distrust subjects (TE_D vs. TE_T, Models 

1/3/5). Collaborative behaviour for distrust and unknown subjects was statistically 

indistinguishable (TE_U vs. TE_D, Models 1-6). However, trust subjects were much 

likely to be collaboratively inclined than unknown subjects across all six models. 

Specifically, trust subjects were 18.67/14.07 times more likely to be willing to 

collaborate (TE_U vs. TE_T, Models 1/2), 32.60/23.78 times more likely to attempt 
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to collaborate (TE_U vs. TE_T, Models 3/4), and 9.38/7.44 times more likely to 

successfully collaborate (TE_U vs. TE_T, Models 5/6), than unknown subjects.  

Comparing equivalent partner type categories between the flat-rate and tender 

programs suggests that program type did not affect the trust and distrust subjects, but 

strongly affected the unknown subjects. Specifically, flat-rate unknown subjects 

were 8.53/9.03 times more likely to be willing to collaborate (TE_U vs. FR_U, 

Models 1/2), 6.93/7.34 times more likely to attempt to collaborate (TE_U vs. FR_U, 

Models 3/4), and 9.48/9.83 times more likely to successfully collaborate (TE_U vs. 

FR_U, Models 5/6) than tender unknown subjects.  

Regressing each collaboration variable (CC, AC, SC) against round within each of 

the six groups revealed only two moderately significant decreasing trends under the 

IGROUP and PGROUP classifications, respectively: TE_D (p=0.02, 0.10) and TE_T 

(p=0.05, 0.03) for Collaboration Choice (CC). Proportions testing supported the 

regression results, with CC in TE_T becoming: significantly lower than in FR_T 

between R1 (p=0.16) and R10 (p=0.02); and less significantly higher than in TE_U 

between R1 (p=0.01) and R10 (p=0.06). CC in TE_D was: significantly higher than 

in FR_D and TE_U in R1 (p=0.01, 0.07) but not so by R10 (p=0.49, 0.36).  

On balance, the results indicate that trust subjects behaved more collaboratively than 

distrust subjects irrespective of program type, which strongly affected the unknown 

partner subjects. For the Tender Known subjects (TE_D and TE_T) there was some 

evidence of a decline in willingness to collaborate over time. 

 



59 
 

Table 2.4: Differences between groups for all models 

  Willingness to Collaborate Attempted Collaboration  Successful Collaboration  
  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
  CCIGROUP  CC PGROUP  ACIGROUP  AC PGROUP  SCIGROUP  SC PGROUP  
 FR_U1,2 versus FR_T 2.82 

(1.83) 
2.84 

(1.85) 
2.90* 
(1.71) 

3.09* 
(1.83) 

2.72* 
(1.54) 

2.85* 
(1.62) 

Within 
Flat-rate 

       

FR_D versus FR_U 3.88** 
(2.48) 

5.01** 
(3.34) 

2.77* 
(1.67) 

3.43** 
(2.09) 

2.70* 
(1.56) 

3.27** 
(1.88) 

       

FR_D versus FR_T 10.94*** 
(8.42) 

14.24*** 
(11.32) 

8.05*** 
(5.74) 

10.60*** 
(7.61) 

7.34*** 
(5.00) 

9.30*** 
(6.34) 

 TE_U versus TE_D 1.28 
(0.91) 

3.11 
(2.42) 

1.14 
(0.81) 

3.54 
(2.77) 

1.08 
(0.71) 

2.55 
(1.74) 

Within 
Tender 

       

TE_U versus TE_T 18.67*** 
(13.86) 

14.07*** 
(10.32) 

32.60*** 
(22.11) 

23.78*** 
(16.36) 

9.38*** 
(4.99) 

7.44*** 
(3.97) 

       

TE_D versus TE_T 14.62*** 
(11.97) 

4.53* 
(3.92) 

28.64*** 
(23.56) 

6.73** 
(5.90) 

8.67*** 
(5.97) 

2.91 
(2.06) 

 
Between 
Flat-rate 

& 
Tender  

TE_U versus FR_U 8.53*** 
(4.80) 

9.03*** 
(5.15) 

6.93*** 
(3.48) 

7.34*** 
(3.75) 

9.48*** 
(4.55) 

9.83*** 
(4.77) 

       

TE_D versus FR_D 1.72 
(1.34) 

0.58 
(0.50) 

2.19 
(1.76) 

0.61 
(0.51) 

3.24 
(2.46) 

1.18 
(0.90) 

       

TE_T versus FR_T 1.29 
(1.06) 

1.82 
(1.46) 

0.62 
(0.46) 

0.95 
(0.72) 

2.75 
(1.75) 

3.76** 
(2.41) 

 n 23803 2480 2380 2480 2380 2480 
 AIC 1968 2030 2215 2296 2336 2429 
 BIC 2008 2070 2255 2337 2376 2470 

1The first group listed is always the base case. For the second group listed, we report the odds-ratio estimate, its statistical significance, and the robust standard error (in parentheses). ***, **, and * denote statistical 
significance at the 99%, 95% and 90% levels of confidence, respectively.  
2FR=Flat-rate, TE=Tender, U=Unknown Partner, D=Distrusted Partner, T=Trusted Partner. 
3Only three of the models draw on the full complement of observations (248 subjects x 10 rounds per subject = 2480 observations). The IGROUP models (Models 1, 3 and 5) each contain 2380 observations from 238 
subjects, because ten subjects are excluded who had no opportunity to make an allocation decision in the final two rounds of Pass Take Game play. Therefore, these models are missing 100 observations each. 
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2.6 Discussion 

Our results clearly reveal an interaction effect between partner type and program 

type, specifically with regards to unknown partnerships. Because of this, interpreting 

the main effects separately is problematic. Therefore, this discussion of the results 

and their implications focuses on the six group categories created by the interaction 

of partner and program type, rather than emphasising the main effects per se.  

It is possible that the relative complexity of each program type (in addition to its 

competitiveness) is driving the observed results. The Conservation Game is quite 

complex, and therefore choices may be affected by the difficulties subjects face in 

assessing their options. A plausible interpretation is that program complexity 

determines the extent to which subjects rely on heuristics, or “rules-of-thumb”, when 

making the collaboration decision. A person who must make a complicated decision, 

may, for example, follow the rule-of-thumb of picking the simplest option rather 

than trying to carefully calculate and evaluate every possible outcome. The flat-rate 

rules are likely to be simple enough to allow most subjects to calculate the earnings 

associated with each possible outcome without recourse to heuristics. Therefore, the 

flat-rate results may be more reflective of calculated decision-making. All that flat-

rate subjects need do is assume a particular effort contribution from their partner, and 

from it, infer their own necessary contribution to meet the threshold. The 

collaboration choice simply requires comparing their potential earnings from 

working alone versus together. By contrast, the tender rules are likely to be too 

complex for most subjects to calculate all possible outcomes, motivating them to 

instead rely more heavily on heuristics. In addition to the calculation process 

described above for flat-rate subjects, tender participants must also consider how bid 

negotiation and other participants’ bids could influence their earnings11.  

We now discuss the results for each flat-rate group, interpreting their decisions as 

being more heavily based on calculations than those of tender subjects. Given the 

uneven threshold, a “fair” effort contribution for collaborators is seven units, which 

                                                 
11 There is some support for this interpretation from some limited qualitative data we collected in the survey at the end of the 
experiment. When asked what factors they considered when deciding whether or not to collaborate, 38 flat-rate subjects (~30%) 
made direct reference to an effort calculation process. By contrast, only 7 tender subjects described a similar calculation 
process (~6%). 
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ensures equal earnings for both partners ($$40). However, making this fair 

contribution generates the same earnings for collaborators as working alone would 

have. For Known Partner subjects, the Pass Take Game informs subjects’ 

assumptions about whether their partner will behave fairly or not. With this in mind, 

the difference in collaborative behaviour between trust and distrust subjects seems 

likely to arise from differing assumptions about the partner’s likely effort 

contribution. Trust subjects typically assume their partner will expend fair effort, 

given their fair play in the previous game. This allows them to reduce their own 

effort to six units – at least in some rounds – and thus increase their earnings, and at 

least partially explains why they collaborate more than their distrust counterparts. 

Naturally, if both subjects within the pair consistently do this, they will not meet the 

threshold; but even being able to reduce their effort only some of the time still 

improves earnings relative to working alone. By contrast, distrust subjects have good 

reason to expect their partner will not expend fair effort. Therefore, there is little 

possibility for distrust subjects to earn more through collaboration, accounting for 

the lower observed collaboration rates.  

The fact that a substantial number of distrust subjects still collaborated nevertheless 

may be driven by non-financial motivations. The qualitative survey included at the 

end of the experiment contained some open-ended questions in which subjects had 

the opportunity to explain in their own words how they decided whether or not to 

collaborate with their partner. Some reasons given by subjects (accompanied by 

selected examples) included: 

1. Environmental concerns  
“I wanted to collaborate, as collaboration would improve the conservation outcome.” 

“It was better for the environment to collaborate.” 

“If ending up with the same amount but putting in 7 effort units gets a better ecological 

result, I’m happy with that.” 
2. Curiosity/avoiding boredom 

“Ultimately I decided to risk it out of sheer curiosity. This was probably not a financially 

sound idea, but I was bored.” 

“Mostly curiosity – I decided to collaborate because even though the lone bid would be 

subject to fewer stochastic factors, I wanted to see if I could get the collaboration process to 

work.” 



62 
 

“Curiosity – the fact that it was much more interesting to have to negotiate and 

agree on bids.” 

3. Preference for working with others 
“To participate with others was more enjoyable.” 

“Working in groups will make me a good team leader in the future” 

4. A combination of the above 
“My desire to work with others to help the environment.” 

This qualitative data provides some suggestions as to the non-financial motivations 

that could have encouraged subjects in our experiments to collaborate despite 

distrust. However, the extent to which these motivations are relevant in a real-world 

context is not clear. This could be an important avenue for future research. 

The behaviour of the flat-rate unknown subjects relative to the other flat-rate groups 

also has a logical and intuitive explanation. In the relatively simple decision 

environment, and with no prior experience with their partner to draw upon, these 

subjects see the potential for higher earnings by collaborating, but have no guidance 

about their partner’s likely effort choices. Therefore, we observe collaboration rates 

that are slightly lower than for the trusting partnerships, who are more confident in 

predicting their partner’s choices. The unknown subjects are, however, significantly 

more collaborative than the distrusting pairs, evidence that a history of negative 

experiences is not equivalent to no experience at all. The unknown group appears to 

behave slightly more like the trust group than the distrust group, which may arise 

from an assumption that their unknown partner, seeing the same opportunity for 

increased earnings, will be happy to alternate putting in high versus low effort.  

Having discussed the flat-rate results, we now discuss the tender results which we 

interpret as being based on a comparatively heavy reliance on heuristics rather than 

calculation. Based on the literature we found on the competitive design-collaboration 

relationship (e.g. de Vries & Hanley, 2016; Franks & Emery, 2013; Kittredge, 2005), 

our a priori expectation was that the competitive tender mechanism would trigger 

subjects to approach the game from a “me against you” rather than “me with you” 

mindset, resulting in reduced collaboration compared to the non-competitive flat-rate 

program. We anticipated that this effect would persist across the unknown, distrust, 

and trust groups, but instead we observed that the tender program type only 

generated significantly reduced collaboration in the unknown group. It seems 
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plausible that the heuristic guiding the decisions of unknown subjects in the tender is 

the one we originally anticipated – that working alone is a safer option in a complex, 

uncertain, competitive decision environment. Hence, collaboration was substantially 

lower in the tender unknown group than in the flat-rate unknown group.  

However, in the tender trust and distrust subject groups we may have unintentionally 

introduced a counteracting heuristic. Specifically, in addition to allowing paired 

subjects to form a specific relationship with one another, the Pass Take Game 

probably also communicated the general message that collaboration was beneficial, 

at least in the context of the experiment. Even distrusting subjects would have 

observed that their Pass Take earnings could have been much higher, had they and 

their partner behaved collaboratively rather than selfishly. Therefore, by rewarding 

collaborative behaviour, the Pass Take Game effectively created a “pro-collaboration 

heuristic” for known partner subjects, which could have offset the dampening effect 

of the competitive design. However, the rounds analysis provides some evidence that 

this heuristic had a limited lifespan, given willingness to collaborate in both the 

tender distrust and trust groups declined over time. Apparently, as tender trust and 

distrust subjects gained experience they realised that collaborative behaviour did not 

necessarily generate benefits in the tender game. This explains the gradual erosion in 

willingness to collaborate, as the “pro-collaboration heuristic” was progressively 

negated by experience. By the final round, the tender distrust subjects were 

statistically indistinguishable from their unknown counterparts. Therefore, in this 

instance, collaborating with an unknown partner eventually became equivalent to 

collaborating with a distrusted one.  

The behavioural economics literature contains other examples of how subjects have 

been primed to behave in particular ways by the activities or information that 

experimenters expose them to. For example, showing subjects a history of behaviour 

by other subjects in previous sessions primes them to behave in similar ways in trust 

games, compared to when such information is not given (Berg et al., 1995). When 

subjects play consecutive blocks of trust games with different partners, shorter 

blocks prime subjects to behave in less trusting ways in the next block, whilst longer 

blocks have the opposite effect (Engle-Warnick & Slonim, 2006). Whilst these 

studies differ from our own in many ways, they provide general support for the 
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notion that the behaviour of experimental subjects can be strongly pre-conditioned 

by preconceived ideas that are formed based on what they are exposed to 

immediately prior to making decisions.  

The final difference to explain is between the tender trust and distrust groups. As 

stated above, it seems conceivable that a “pro-collaboration heuristic” created by the 

Pass Take Game inadvertently elevated collaboration levels by the tender known 

partner subjects beyond expected levels – such that they were virtually 

indistinguishable from their flat-rate counterparts. However, this does not explain 

why the tender trust group collaborated significantly more than the distrust group. 

We understand this difference as partially arising from the same source as for the 

equivalent flat-rate groups, namely that the Pass Take Game shaped subjects’ 

expectations about their partner’s likely effort contribution, should their joint bid 

ultimately be successful. For example, tender distrust subjects had reason to expect 

their partner would contribute low levels of effort, meaning their own effort costs 

would be higher, and necessitating a higher joint bid. Higher bidding would make 

the pair less likely to be selected, and could effectively negate the value of working 

collaboratively at all. Beyond this, however, the overall positive or negative nature 

of subjects’ experiences with their partner in the Pass Take Game could have also 

created a “partner-specific heuristic”. It seems reasonable that due to the combined 

influence of these two effects (effort calculations and “partner-specific heuristic”), 

tender distrust subjects collaborated less than their trusting counterparts.  

The above insights have interesting implications for collaborative conservation 

programs if they apply the field, suggesting that collaborative behaviour may be 

affected by trust relationships, program type, and preconceived ideas about the value 

of collaboration. The observed positive association between trust and collaboration 

accords with both intuition and the literature (e.g. Ferranto et al., 2013; Gächter et 

al., 2004; Meadows et al., 2012). Applied to the field, it implies that conservation 

programs are likely to generate the highest collaboration rates where strong 

interpersonal trust relationships are common between prospective collaborators in 

the target population. Attempting to run such programs within more distrustful 

populations could make fostering collaboration difficult, and agencies may be better 

advised to implement non-collaborative initiatives instead, unless collaborative 
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participation is essential to the program objectives. In such cases, agencies may 

consider implementing preparatory trust-building interventions such as encouraging 

general social interaction between landholders12, or even actively creating 

opportunities for potential collaborators to develop relationships based on decisions 

with real impacts on one another. A key challenge for agencies will be accurately 

determining the level of trust that exists in landholder populations. Landholder 

surveys, and/or assessment of past experience in the area with collaborative 

initiatives of different kinds are possible solutions. 

Our results suggest that where prospective collaborators have no prior relationship, 

which program type the agency chooses can be critical. Collaboration rates may be 

very low in tender programs. Therefore, agencies might prefer flat-rate alternatives. 

This creates an interesting trade-off given that both collaboration and competition 

can supposedly improve program cost-effectiveness – collaboration by increasing 

conservation benefit per unit cost, and competition by reducing cost per unit 

conservation benefit. Agencies may have to weigh the cost-effectiveness gains of 

higher collaboration against those of reduced rent payments – although how to 

accurately estimate these gains requires further thought. However, agencies may 

implement collaborative programs with broader objectives than maximising cost-

effectiveness. For example, they might be able to use collaborative programs to build 

social capital within target populations (e.g. Emery & Franks, 2012; Pretty, 2003). 

Such objectives might tip the balance in favour of the flat-rate design to ensure 

sufficient collaboration occurs. 

Finally, if our interpretation is correct and applies equally in the field, landholders’ 

preconceived ideas about collaboration may be important, particularly when they are 

inexperienced participants and the program itself is complex. Our results indicate 

that pro-collaboration sentiment within the landholder population (which agencies 

might assess using surveys, for example), may override the negative influence of a 

competitive design, at least initially. However, widespread anti-collaborative views 

may make implementing collaborative initiatives challenging. In such cases, 

agencies may be able to develop strategies to actively reshape landholders’ 

                                                 
12 In some cases, the implementing agency may be able to capitalise on the work of other organisations that are already 
encouraging social interaction between landholders, such as farmers unions, levy boards, machinery rings, or discussion 
groups. 



66 
 

preconceived ideas about collaboration. It seems likely both that trust relationships 

shape ideas about collaboration, and ideas about collaboration shape trust 

relationships. Given this probable linkage, agencies may be able to devise extension 

activities that target both at the same time. Therefore, they may be able to create 

opportunities for landholders to experience positive collaborative interactions in low-

stakes settings such that they develop a pro-collaboration mindset and establish trust 

relationships concurrently, prior to introducing higher-stakes initiatives such as 

collaborative conservation programs. 

All of the results we have presented should be interpreted subject to certain 

limitations. As noted previously, our two trust grouping variables (IGROUP and 

PGROUP) capture subtly different aspects of the trust relationship, and consequently 

their interpretations are subtly different. However, measuring trust in two different 

ways could be viewed as a strength of this work given it constitutes a sensitivity 

analysis. The degree to which the two alternative sets of results resemble one another 

provides an encouraging indication that both variables capture key elements of the 

trust concept. Changing the frame or using context-neutral framing might affect the 

results, and may be a fruitful area for future research. We have directly compared our 

flat-rate and tender programs to one another here, but acknowledge that 

parameterising either or both differently (e.g. assigning different values to working 

alone as compared to collaborating), might change the results. Any reader who is 

uncomfortable directly comparing the two can instead view the flat-rate and tender 

variants as a robustness check for the first research objective – to test the trust-

collaboration linkage experimentally with reference to private land conservation 

programs. Further work is required to explore the extent to which the results we have 

obtained are transferable from students to landholders, and from the laboratory to the 

field context. It is also not yet clear whether our findings apply to collaborative 

groups comprising more than two people. Despite these shortcomings, we believe 

this study offers meaningful results and provides a foundation for future field testing 

exploring important factors to consider when implementing collaborative private 

land conservation programs. 
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2.7 Conclusion 

Ultimately, this study has made substantial progress towards achieving its objectives. 

Firstly, it has provided preliminary experimental evidence that the previously-

observed linkage between trust and collaboration also applies in the private land 

conservation context – although field testing is required to confirm this. Secondly, it 

suggests that non-competitive versus competitive program designs differentially 

impact collaboration rates. Thirdly, and most interestingly, this work revealed an 

interaction between partner and program type. Specifically, in a simple program like 

the flat-rate, unknown partners behaved significantly more collaboratively than their 

distrusting counterparts. By contrast, in the complex tender program, collaboration 

rates for unknown partnerships were similar to or slightly lower than those for 

distrusting partners. Thus, while further work is needed to explore the 

unknown/distrust distinction in different contexts, we offer a novel empirical 

contribution: we provide initial evidence that in some circumstances people view 

collaborating with a stranger as being equivalent to collaborating with someone they 

distrust, whilst in other cases they do not.  
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3.1 Abstract 

Conservation tenders may benefit from incorporating collaborative joint bidding, 

potentially allowing them to achieve better landscape-scale outcomes, as well as 

having other social and economic benefits. However, the performance of 

collaborative tenders could be affected by trust relationships within the landholder 

population. Using laboratory experiments, we measured collaborative tender 

performance across six criteria when the majority of subjects: a) did not know; b) 

distrusted; or c) trusted one another – having used a pre-game to create trust and 

distrust relationships between subjects. Our performance criteria were: 1) the 

percentage of program costs paid as rent; 2) budgetary cost-effectiveness for the 

agency; 3) economic cost-effectiveness for the landholders; 4) the number of 

winning collaborators; 5) percentage of collaborators meeting a minimum effort 

requirement; and 6) how efficiently subjects expended effort to meet that 

requirement. We found that the tender generally performed best in the trusting – and 

worst in the distrusting – population. However, a significantly lower percentage of 

collaborators met the effort requirement in the trusting sessions versus the distrusting 

sessions, in which this never occurred. In the unknown sessions, the tender 

performed well across the non-collaborative criteria, but less so for the collaborative 

ones. If we can translate these insights to the field, they imply that collaborative 

tenders should perform best overall in trusting populations, except that effort 

shirking may cause some collaborative projects to fail. 

3.2 Keywords 

Tender performance; collaboration; conservation tenders; joint bidding; laboratory 

experiments; landscape-scale conservation; repeated tenders; trust building; trust 

games.   

Collaborative conservation tender performance in unknown, 

distrusting, and trusting populations 
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3.3 Introduction 

Conservation tenders are a market-based instrument used in environmental policy to 

deliver biodiversity outcomes cost-effectively (Cason & Gangadharan, 2004; 

DePiper, 2015). Such programs have been widely implemented over the last two 

decades in the Americas (Hellerstein, 2017; Narloch et al., 2013), Africa (e.g. 

Khalumba et al., 2014), Europe (Latacz-Lohmann & Schilizzi, 2005), Asia (e.g. Jack 

et al., 2009), and Oceania (e.g. Connor et al., 2008; Stoneham et al., 2003). 

Conservation tenders distribute funds via a competitive mechanism. Landholders 

submit bids to the agency specifying their proposed conservation works and desired 

compensation. The agency assesses all submitted bids – typically by calculating a 

cost-effectiveness metric such as bid cost per unit habitat benefit – and ranks them 

from best to worst value. The best-value bids are accepted until a budget constraint is 

reached, beyond which all further bids are rejected1 (Schilizzi & Latacz-Lohmann, 

2007). Winning participants are typically paid their bid amount2. The competitive 

mechanism means that the higher landholders bid above their costs in attempt to 

increase their personal profit, the less likely they are to be selected. Therefore, the 

tender mechanism incentivises bidding fairly close to one’s costs, which 

theoretically allows such programs to deliver conservation benefits more cost-

effectively than flat-rate subsidies which can considerably over-compensate some 

participants whilst failing to attract others (Windle & Rolfe, 2008). 

There is growing recognition that the biodiversity benefits associated with 

conservation can be greatly enhanced by considering possible synergies between 

conservation sites, potentially involving collaboration across property boundaries 

(Rickenbach et al., 2011; Schulte et al., 2008), or even whole landscapes (Samways 

et al., 2010; Venter, 2014). Landscape-scale conservation can create larger habitat 

patches and/or wildlife corridors, both of which may assist species to maintain 

viability in the face of ongoing habitat fragmentation and climate change. Therefore, 

some researchers have begun to consider how landscape-scale benefits could be 

captured in conservation tenders. For example, Windle et al. (2009) implemented a 

                                                 
1 Here we describe a budget-constrained tender. The alternative is a target-constrained tender, in which the best-value bids are 
accepted until the agency’s desired aggregate level of biodiversity benefit is achieved. However, the budget-constrained variant 
is much more common in the field. 
2 This applies in discriminatory price tenders. However, in uniform price tenders, the winning participants are paid the marginal 
bid i.e. the last accepted bid or the first rejected bid. 
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field tender in which landholders could gain a competitive advantage by aligning 

their conservation projects with their neighbours’ to generate a wildlife corridor.  

Others have conducted similar investigations using laboratory experiments (e.g. 

Banerjee et al., 2015; Fooks et al., 2016; Reeson et al., 2011). Bamière et al. (2013) 

use a mathematical programming approach to compare the performance of three 

different program types in generating a specific spatial pattern across a hypothetical 

landscape, one of which is a tender. Calel (2010) considers how landscape-scale 

concerns can be integrated into models of uniform price tenders, finding that 

allowing joint bidding enables the agency to better capture environmental synergies, 

but also reduces tender competitiveness. These studies provide a foundation for 

considering how the landscape scale could be integrated into conservation tenders, 

with or without collaborative bidding. However, we have not identified any work to 

date that explores joint bidding within conservation tenders using human subjects, as 

opposed to theoretical or simulation modelling. Therefore, in this paper we have 

developed and implemented a collaborative conservation tender framework for 

laboratory experiments that provides subjects with the option to participate in 

collaborative pairs and bid jointly. To the best of our knowledge, this has not 

previously been explored.   

The literature indicates that collaborative behaviour is strongly influenced by trust. 

For example, several experimental economics studies have linked trust with 

collaboration (Bouma et al., 2008; De Cremer & Stouten, 2003; Gächter et al., 

2004). In the field, trust has been identified as an important driver of potential cross-

boundary management for a diverse range of environmental issues (Bergmann & 

Bliss, 2004; Ferranto et al., 2013; Gass et al., 2009; Marshall, 2004; Meadows et al., 

2012). Distrust is thought to be a key cognitive barrier to cooperation in establishing 

Transboundary Protected Areas in southern Africa (Chaderopa, 2013). Pretty (2003) 

highlighted trust as a critical component of the social capital required to allow 

collective natural resource management groups to form around the world. Whilst the 

link between trust and collaboration has been well established in previous work, it 

remains unclear how trust relationships might affect the overall performance of 

collaborative tenders, a knowledge gap which this study aims to fill.  
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The literature on conservation tenders offers multiple ways to assess program 

performance. For example, the proportion of program costs paid out as rent (profit) 

to landholders is a commonly-applied performance measure in experimental tenders 

(e.g. Glebe, 2008; Reeson et al., 2011), given that choosing a tender mechanism 

typically indicates the agency’s desire to minimise the gap between participants’ 

payments and their costs. Possibly the most broadly-used measure is budgetary cost-

effectiveness (Khalumba et al., 2014; Narloch et al., 2013; Windle et al., 2009), 

which calculates agency payout costs per unit environmental benefit achieved. 

Similarly, economic cost-effectiveness has been used to denote landholder costs per 

unit environmental benefit achieved (Schilizzi & Latacz-Lohmann, 2007). Beyond 

those already proposed in the literature, further criteria may be relevant to 

collaborative tenders. For example, whilst the proportion of winning participants has 

been proposed as a performance criterion ( Hailu & Schilizzi, 2004), agencies may 

be more interested in the number or proportion of collaborators who win in 

collaborative tenders. We have developed and applied performance metrics suitable 

for collaborative tenders, to complement established measures.  

The main objective of this study is to compare the performance of collaborative 

conservation tenders when the participants: do not know one another; the majority 

distrust one another; or the majority trust one another. As stated above, the existing 

literature strongly suggests that trust is likely to enhance collaboration rates 

compared to having a distrusted or unknown counterpart. However, it is not clear 

how increased collaboration might affect overall program performance across 

multiple criteria. Moreover, it is not clear how performance might vary between 

distrusting and unknown populations. Collaborative tender performance in one 

population may be clearly better across all criteria, or there may be trade-offs 

involved. A secondary objective is to observe how performance changes over 

successive tender rounds as participants become more familiar with the mechanism.  

3.4 Methods 

3.4.1 Experimental design 

The experimental design is presented in Table 3.1. In the treatment group (the 

“known partner” group), subjects built relationships via the “Pass Take Game” – a 
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pair-based activity that allowed either predominantly trusting or distrusting 

partnerships to form within the group. Following this, they participated in a 

simulated collaborative conservation tender – the “Conservation Game” – allowing 

us to observe how the trusting or distrusting nature of the group affected overall 

program performance. By contrast, in the control group (the “unknown partner” 

group), subjects participated in the Conservation Game having had no prior 

interaction with one another.  

Table 3.1: The Experimental design 

 
CONTROL 

Unknown Partner  
 

TREATMENT 
Known Partner  

Majority Trusting, Majority Distrusting 

1. Lottery Choice 
2. Conservation Game 

Change partner 
3. Pass Take Game 
4. Survey 

1. Lottery Choice 
2. Pass Take Game 

Retain partner 
3. Conservation Game  
4. Survey 

 

All subjects completed four tasks that were ordered differently in the control versus 

treatment groups. From the outset, subjects were aware that they would be 

completing four different activities, and that the instructions for each would be 

delivered one-by-one. The first task was a short warm-up activity called Lottery 

Choice3. The Conservation Game was the second exercise in the control group, and 

the third in the treatment group. Conversely, the Pass Take Game was the second 

activity in the treatment group, and third in the control. In the control group, subjects 

changed partners between the two games, whereas in the treatment group they 

retained the same partner, although they were informed of this only after the second 

activity had concluded. The fourth and final task was a survey4. Subjects were only 

permitted to participate in the experiment once.  

Throughout the experiment, earnings were expressed to subjects in Experimental 

Dollars (denoted by the $$ symbol), which were converted to Australian Dollars ($) 

after the experiment. The conversion process is detailed in Section 3.4.2. 

                                                 
3 Lottery Choice measured the risk aversion of our subjects following Holt and Laury (2002). The risk aversion data is not 
relevant to this analysis, although we did verify that there were no systematic differences in risk preferences between groups. 
Descriptive statistics are presented in Appendix II.i. 
4 The survey measured subject socio-demographics and environmental attitudes following Dunlap et al. (2000). This data is not 
relevant to this paper. However, as with the risk data we checked for systematic differences between groups and found none. 
Descriptive statistics are presented in Appendix II.i. 



80 
 

3.4.1.1 The Pass Take Game 

The purpose of the Pass Take Game was to actively create trust or distrust 

relationships between paired subjects. This enabled us to characterise each known 

partner session as predominantly trusting or distrusting, ultimately allowing us to 

assess how trust relationships influenced program performance. The Pass Take 

Game is very closely related to the design of Ho and Weigelt (2005) (Figure 3.1). 

The basic structure of our game is identical to theirs, in which paired subjects 

alternate in deciding whether to pass or take an increasing sum of money over up to 

four stages per round. The Role A subject is the first mover, whereas Role B is the 

second mover. As soon as one subject chooses to take, that game round is over, and 

the subject who chose to take decides how to divide the money between themselves 

and their partner. In the original design, subjects played ten rounds in the same role, 

switching partners every round.  

 
Figure 3.1: Ho and Weigelt’s Trust Building Game (2005) 

x denotes the amount that the player who has just chosen “TAKE” allocates to him or herself. 

We deliberately altered the design in several important ways. Firstly, in the treatment 

group our subjects retained the same partner in all rounds, to enable stable trusting or 

distrusting relationships to develop. Secondly, our subjects alternated between Role 

A and Role B from round to round, to ensure each subject had equal opportunity to 

be first mover. Thirdly, the total number of rounds (6) was randomly drawn from a 

range (6,8,10) in advance of all sessions, to avoid strategic end-game behaviour. We 

held the number of rounds constant across sessions to ensure that all relationships 

were directly comparable. Subjects were informed that the number of rounds had 

been randomly drawn from an undisclosed range. 
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The Pass Take Game data can be used in many different ways to classify subjects5 – 

and by extension, sessions – as trusting or distrusting6. Our chosen method involved 

classifying each treatment session as trusting or distrusting based on how the 

majority of pairs behaved7. Our metric of pair behaviour was how close they came to 

achieving the maximum possible earnings in the final two rounds (PTRUST), when 

behaviour had typically stabilised. In any two rounds, the most a given pair could 

earn was $$64 (2*$$32), if they reached Stage 4 each time. If a pair earned >80% of 

this maximum, they were classified as trusting, otherwise they were deemed 

distrusting. The 80% cut-off point was selected based on the frequency distribution 

of pair earnings (Figure 3.2). Having classified each treatment group partnership as 

trusting or distrusting, we aggregated over the whole session (i.e. 5 pairs). If more 

than half of the five pairs were trusting (>2 pairs), the session was classified as 

trusting. By contrast, if less than half were trusting (<3 pairs), the session was 

categorised as distrusting. This generated three trusting sessions (30 subjects) and 

three distrusting sessions (30 subjects). In all three distrusting sessions, there were 

two trusting and three distrusting pairs. In the trusting sessions, there were two 

sessions in which all five pairs were trusting, and one session in which three pairs 

were trusting and two were not. We therefore ended up with three session types: 

unknown sessions (U, 60 subjects); majority distrusting sessions (D, 30 subjects) and 

majority trusting sessions (T, 30 subjects).  

                                                 
5 Whilst this paper is focused on program-level analysis, we also have a companion paper focused on subject-level analysis. 
6 The Pass Take Game data can also be used to measure trust on a continuous scale. We chose not to do this because we wanted 
to include the unknown partner (control) sessions in our analysis, the positioning of which is not obvious on a continuous trust 
scale. 
7 We explored several alternative methods of classifying both pairs and sessions, e.g. different trust/distrust cut-off points. Our 
chosen approach best revealed differences between the unknown/majority distrust/majority trust sessions across our 
performance criteria. 
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negotiation cost was described to subjects as representing the time and logistical 

effort required to identify a collaborative partner and prepare a joint bid to submit to 

the tender i.e. the transaction costs of collaboration. Subjects were also made aware 

that whilst all land parcels were assumed to be homogeneous, submissions by 

collaborative pairs would be awarded a higher habitat score (HS) than those by 

individuals. This reflects our assumption that collaborative land management is more 

beneficial in environmental terms than isolated site-scale management. Specifically, 

collaborative bids were worth 25 habitat score units (12.5 per person), versus 10 

units for individual bids. Therefore, we assumed that collaborative management 

improved biodiversity gains by 25%. We chose these values to be easily manageable 

for subjects, whilst consistent with a plausible reality. We deemed that importing 

real-world estimates would be problematic, given that the value of collaboration is 

likely to vary greatly depending on specific aspects of the sites involved and species 

targeted.   

The first decision, Collaboration Choice, determined whether each subject entered 

the program alone or in a partnership. To form a partnership, both subjects had to be 

willing to collaborate. If one or both were not, both worked alone. In each round, 

subjects saw their partner’s collaboration choice on their screen, irrespective of 

whether they had actually formed a collaborative partnership or not.  
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Figure 3.3: Collaborative Conservation Tender Outcome Tree 
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Having made their choice and observed the result, subjects progressed to the second 

decision, Bid Setting. We imposed a lower limit on bids to prevent subjects from 

losing money by bidding below costs, particularly as they learned the game in the 

early rounds. The lower limit for individuals was $$60, whereas for collaborators it 

was $$150. The rationale underpinning these limits is provided in the following 

paragraph. To set a joint bid, collaborators had three chances to exchange proposed 

bid values in numerical form, but no other means to communicate with one another. 

Having made a suggestion, each subject would subsequently see both their own and 

their partner’s suggested bid on their screen prior to the next negotiation round. If 

three exchanges failed to yield a common bid value, the collaborative partnership 

was dissolved, and both subjects instead worked alone. Once all subjects had 

completed Bid Setting, each bid was evaluated for value-for-money (bid price per 

unit habitat score). The computerised agency then accepted the best-value bids, with 

the last accepted bid completely exhausting the budget ($$500) or slightly exceeding 

it. All remaining bids were unsuccessful. Subjects whose bids won proceeded to the 

third decision, Effort Choice. The remainder were eliminated until the next round 

commenced.  

Operating costs consisted of the sum of negotiation (if collaborating) and effort 

costs8. Effort Choice required all winning subjects to select a proposed personal 

effort expenditure level on an integer scale between zero and ten. Each proposed 

effort unit cost the subject $$10. All winning subjects had to meet a minimum 

proposed effort requirement – if they failed to do so, the agency would not give their 

project the green-light to proceed, and they would not be paid (the reason for using 

proposed rather than actual effort is given in the following paragraph). The effort 

threshold for individuals was 6 units ($$60), whereas for collaborators it was a joint 

total of 13 units ($$130). These minimum effort costs – in conjunction with the $$10 

per person negotiation cost for collaborators – determined the minimum bid values 

listed above. The collaborator threshold value was specifically chosen so that 

subjects could not divide the effort equally at the minimum level. In pilot sessions 

with a threshold of 12 units, collaborative effort was anchored at 6 units per 

collaborator. This eliminated any risk of collaborators failing the effort requirement, 
                                                 
8 The opportunity costs of forgone agricultural production were not represented in the experimental design, to avoid cognitively 
overloading subjects. 
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and rendered our design ineffective, as we needed collaborative outcomes to depend 

on trust-related behaviour. Therefore, collaborators could: contribute ≤6 units to 

lower their costs, but in doing so increase the risk of failing the minimum effort 

requirement; or, contribute ≥7 units to be fairly sure of meeting the requirement, but 

in doing so increase their costs (possibly unnecessarily)9. Collaborators were not 

given any opportunity to communicate regarding their proposed effort contribution, 

and never knew exactly what their partner had contributed. They were only informed 

whether or not they had met the minimum effort requirement.  

Upon completion of Effort Choice, subjects were shown their round earnings on 

their screen, in addition to their earnings from all previous rounds. Payment 

outcomes differed between individuals and collaborators, those with winning and 

losing bids, and those who had and had not met the minimum effort requirement. All 

subjects with losing bids received $$0 for the round. Individuals with winning bids 

received their bid price minus their effort costs if they met the effort threshold, and 

$$0 otherwise. Less than 1% of winning individuals failed the effort requirement, 

and probably only did so because of concentration lapses or misunderstanding of the 

game. Collaborators who met the effort threshold received half of their joint bid 

minus the $$10 negotiation cost, and minus their own personal effort costs. If they 

did not meet the threshold, collaborators lost their negotiation costs, and earned -

$$10 for the round.  

We deliberately chose to structure the effort component of the game as “proposed” 

rather than “actual” effort, to eliminate the possibility of large negative earnings. 

Using actual effort would have required deducting the effort costs of subjects who 

failed the threshold, potentially leading to substantial disparity in earnings between 

subjects. Translated to the field, our design thus corresponds to a situation where 

winning tender participants submit “intended effort” levels, which determine 

whether or not their project is given the green-light by the agency. If the requirement 

is met, the project proceeds and the proposed effort costs are subsequently incurred 

by the landholder. 

                                                 
9 Examination of the effort choices of both individuals and collaborators confirmed they understood the effort requirements and 
played rationally. On average, individuals expended 6.03 effort units (n=451, sd=0.45, min=1, max=10), and collaborators 
expended 6.74 effort units (n=346, sd=0.66, min=2, max=9). 
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3.4.2 Data collection 

We ran 12 laboratory experiment sessions in mid-2016. There were 60 subjects each 

in the control and treatment groups, generating a total sample size of 120 subjects. 

The sample included predominantly undergraduate and postgraduate students, with a 

few university staff and members of the general public. The lead author administered 

and delivered every session to ensure consistency. Each session contained 10 

participants, and lasted 60-90 minutes. Communication with subjects was generally 

mediated by the Online Recruitment Software for Economic Experiments (Greiner, 

2015), although some participants also used the email and telephone contact 

information we provided. The experiment was fully computerised and was 

programmed in z-Tree (Fischbacher, 2007). 

Upon arriving at the laboratory subjects completed a registration process, part of 

which required randomly drawing an identification number from an envelope. We 

used this number to create random pairings for the Pass Take and Conservation 

Games, but did not explain the purpose of the number to subjects, or the means by 

which we created the pairings. Furthermore, we did not allow them to converse or 

communicate between their arrival and the start of the experiment. Therefore, 

subjects could not deduce with whom they were paired. Once all subjects had 

registered, the experimenter delivered the instructions for each task one-by-one to 

avoid overloading subjects’ memories. 

We assigned each session a budget of $150 Australian Dollars, and average earnings 

were therefore $15 per participant. Every attendee was guaranteed a $5 show-up fee, 

which was not contingent on performance. Show-up fees therefore totalled $50 per 

session. The rest of the budget ($100) was distributed based on individual subject 

performance, by calculating the proportion that each subject earned of the aggregate 

earnings (in $$) of all subjects in their session. The payment process was explained 

to all subjects before the experiment. 

3.4.3 Data analysis 

We calculated six performance criteria for each program (Table 3.2). Here, the term 

“program” denotes a single round of the Conservation Game. Given that we ran 12 

sessions, each of which included ten rounds of the Conservation Game, we draw on 
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120 programs in the analysis that follows. In addition to our six chosen criteria, we 

calculated various others, some of which underlie the six main measures. For the 

sake of brevity, we have not included these alternate and component measures in the 

main paper, instead presenting them in Appendices II.ii and II.iii10. 

3.4.3.1  Criteria from the conservation tenders literature 

Criterion 1 was the percentage of total program costs consisting of rent payments, 

or profits to subjects. We took this measure from other studies that use rent to assess 

the performance of experimental tenders (Cason et al., 2003; Glebe, 2008; Hailu & 

Schilizzi, 2004; Reeson et al., 2011; Schilizzi & Latacz-Lohmann, 2007). Note that 

this measure is less applicable in field tenders, because landholder rents are typically 

not known to the agency. We calculated this criterion by summing landholder rents 

(the difference between what subjects were paid by the agency and their costs), 

dividing them by total program costs incurred by the agency, and multiplying by 

100: 

% 𝑅𝑒𝑛𝑡 𝑃𝑎𝑦𝑚𝑒𝑛𝑡𝑠 =
𝐿𝑎𝑛𝑑ℎ𝑜𝑙𝑑𝑒𝑟 𝑅𝑒𝑛𝑡𝑠 

𝑃𝑟𝑜𝑔𝑟𝑎𝑚 𝐶𝑜𝑠𝑡𝑠
∗ 100 

Program costs are the sum of all winning bids that meet the effort requirement in a 

given round. Note that this measure is simplistic, given it ignores the agency’s 

transaction costs associated with delivering the program (e.g. administration and 

monitoring costs). Nevertheless, the criterion as we have calculated it is important 

given that choosing a tender mechanism implies that the agency is concerned about 

minimising rent payments. Therefore, programs perform better the less they pay out 

in landholder profit.  

Criterion 2 was budgetary cost-effectiveness. We took this measure from a wide 

range of works measuring the performance of both field (Connor et al., 2008; 

Stoneham et al., 2003; Windle et al., 2009) and experimental tenders (Cason et al., 

2003; Glebe, 2008; Hailu & Schilizzi, 2004; Schilizzi & Latacz-Lohmann, 2007). To 

calculate this measure, we divided the program costs paid out by the agency by the 

                                                 
10 These include: the number of collaborators (i); the number of winners (ii); the percentage of collaborators who win (iii); the 
number of winning collaborators who meet the effort requirement (iv); overall, individual, and collaborator effort costs (v); 
individual and collaborative bids (vi); landholder costs (vii); program costs (viii); program environmental benefits (ix); and rent 
(x). 
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program environmental benefits achieved by all winning subjects who met the effort 

requirement: 

𝐵𝑢𝑑𝑔𝑒𝑡𝑎𝑟𝑦 𝐶𝐸 =
𝑃𝑟𝑜𝑔𝑟𝑎𝑚 𝐶𝑜𝑠𝑡𝑠

𝑃𝑟𝑜𝑔𝑟𝑎𝑚 𝐸𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑎𝑙 𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑠
 

Therefore, lower values of this criterion indicate better performance (lower cost per 

unit benefit). This measure excluded subjects who failed the effort requirement, 

given they generated neither costs to the agency nor benefits for the environment. 

For reasons similar to those outlined above, budgetary cost-effectiveness is 

important given that the selection of an tender mechanism is typically indicative of 

the agency’s preference to pay the lowest possible price per unit of conservation 

benefit, thereby securing a larger aggregate quantity of habitat benefit. Budgetary 

cost-effectiveness and rent payments are related, as both measures draw on program 

costs. A program with a higher percentage of rent payments will also be less 

budgetarily cost-effective, all else being equal.  

Criterion 3 was economic cost-effectiveness. We drew this measure from Schilizzi 

and Latacz-Lohmann (2007), and computed it by dividing landholder costs by 

program environmental benefits: 

𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝐶𝐸 =
𝐿𝑎𝑛𝑑ℎ𝑜𝑙𝑑𝑒𝑟 𝐶𝑜𝑠𝑡𝑠

𝑃𝑟𝑜𝑔𝑟𝑎𝑚 𝐸𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑎𝑙 𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑠
 

As for budgetary cost-effectiveness, lower values for economic cost-effectiveness 

indicate better performance. Landholder costs are the sum of: a) the negotiation costs 

of all winning collaborators, which were incurred whether the effort requirement was 

met or not; and b) the effort costs of subjects who met the effort requirement, given 

failures meant proposed effort costs were not actually incurred. Note that economic 

cost-effectiveness is responsive to effort costs above the minimum effort required 

(Criterion 6), and collaborative effort failures (Criterion 5). Inefficient effort 

unnecessarily inflates landholder costs relative to benefits, and collaborative effort 

failures generate negotiation costs with no environmental benefit whatsoever. Whilst 

this criterion may be important from a social welfare perspective, it may be of lower 

priority to agencies because it does not affect their own immediate interests. 

However, inefficient performance by landholders might affect agencies in the long 
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term. Unnecessary erosion of landholder profits may reduce future engagement with 

agency-run initiatives.  

3.4.3.2 Criteria specific to the collaborative tender 

Criterion 4 was the number of winning collaborators. This measure involved 

simply adding up the number of collaborating subjects with winning bids. We 

adapted this measure from other works using the number or proportion of winners to 

measure the success of non-collaborative tenders (Hailu & Schilizzi, 2004; Schilizzi 

& Latacz-Lohmann, 2007). This criterion is important, because having gone to 

considerable trouble to incorporate collaboration into tender design, agencies 

presumably hope that a non-trivial number of participants will actually collaborate. 

Therefore, higher numbers of winning collaborators indicate better performance.  

Criterion 5 was the percentage of winning collaborators meeting the effort 

requirement. We developed this criterion from our tender design. The calculation 

involved dividing the number of winning collaborators who met the effort 

requirement by the number of winning collaborators, and multiplying by 100. This 

criterion is important for similar reasons to those outlined above for Criterion 4. 

Having carefully designed their tender to facilitate collaboration, agencies probably 

prefer that winning collaborators meet the effort requirement, if one exists. 

Collaborative effort failures mean losing large potential habitat benefits. Moreover, 

affected landholders are likely to be disenfranchised by their experience, given the 

negotiation costs invested in the collaboration process. This could reduce their 

interest in future participation. Therefore, a higher percentage of winning 

collaborators meeting the requirement indicates better performance.  

Criterion 6 was the efficiency of effort expenditure of those who met the effort 

requirement. We developed this criterion from our tender design. The calculation 

involved dividing the effort costs of all subjects who met the effort requirement by 

the minimum effort costs that would still have met the requirement: 

𝐸𝑓𝑓𝑜𝑟𝑡 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
𝐸𝑓𝑓𝑜𝑟𝑡 𝐶𝑜𝑠𝑡𝑠

𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝐸𝑓𝑓𝑜𝑟𝑡 𝐶𝑜𝑠𝑡𝑠
 

Thus, lower values indicate more efficient effort expenditure. Subjects who did not 

meet the effort requirement were excluded, given their proposed effort costs were 
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not actually incurred. This criterion is similar to economic cost-effectiveness 

(Criterion 3), in that because effort efficiency doesn’t affect the agency’s immediate 

interests, it may be of limited concern. However, in the long term, unnecessary effort 

expenditure may negatively impact participants’ views on their experience, reducing 

the likelihood of their involvement in future initiatives.  

To fulfil our primary objective, we modelled these six performance criteria as a 

function of session type, which indicates whether subjects did not know one another 

(U), or the majority distrusted (D) or trusted each other (T)11. We used random-

effects panel regression (Rands et al., 2010) with robust standard errors to correct for 

heteroskedasticity. Our models can be expressed by the following general regression 

equation: 

𝑦𝑖𝑡 = 𝑥𝑖𝛽 + 𝜀𝑖𝑡 

Where 𝑦𝑖𝑡 is the observed Criterion value for program 𝑖 in period 𝑡, 𝑥i is the session 

type variable (taking value U, D or T), and 𝜀𝑖𝑡 is the error term. For each criterion, 

we also calculated the best theoretically-possible outcome. These benchmark values 

and the conditions under which they can be attained are listed in Table 3.2. 

To fulfil our secondary objective we conducted a basic trend analysis by computing 

Spearman’s rank order correlation coefficients to observe the strength and 

significance of the association between Conservation Game round and criterion 

value for each of the six criteria, in each of the three session types.  

                                                 
11 Appendix II.iv presents our analysis using the pure treatment variables (i.e. Unknown versus Known sessions). 
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Table 3.2: The Tender Program Performance Criteria and Summary Statistics 

 
Criterion 

 
Benchmark 

 
Benchmark Explanation 

Summary Statistics 

n1 mean sd min max 

        
Measures drawn from the 
tenders literature 

       

        
Criterion 1 
Percentage rent payments 0% The agency can pay out zero rent if all winning subjects bid at cost. 120 21.15 5.16 8.82 38.18 

        
Criterion 2 
Budgetary cost-effectiveness $$6/HS The agency can pay out $$6 per unit habitat score (HS) if all winning subjects bid at cost. This 

applies whether winning bids are individual ($$60/10HS=6) or collaborative ($$150/25HS=6). 120 7.92 0.57 7.02 10.83 

        
Criterion 3 
Economic cost-effectiveness $$6/HS The landholders can pay $$6 per unit habitat score if all winners expend exactly the minimum 

required effort. This applies whether subjects participate as individuals or collaborators. 120 6.22 0.22 6 7 

        
Novel measures developed 
for the collaborative tender        

        
Criterion 4 
Number of winning 
collaborators 

8  Up to eight collaborators can win if all subjects collaborate and bid at cost ($$150). Four pairs 
(eight subjects) are selected at a total cost of $$600. 120 2.88 1.64 0 6 

        
Criterion 5 
Percentage winning 
collaborators meeting the 
effort requirement 

100% All winning collaborators can meet the effort requirement. In some rounds, there were no winning 
collaborators, hence the reduced number of observations for this variable. 104 89.42 26.38 0 100 

        
Criterion 6 
Effort efficiency 1 Landholders can achieve an effort efficiency of 1 if they expend exactly the minimum required 

effort to meet the effort requirement (6/$$60 for individuals, 13/$$130 for collaborators) 120 1.03 0.03 1 1.19 

        
1n=number of observations  
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3.5 Results 

Here we present the results of our program performance analysis, drawing upon 

descriptive, trend, modelling, and benchmark analysis to assess program 

performance across our six criteria in the unknown (U), majority distrust (D) and 

majority trust (T) sessions.  

3.5.1 Descriptive and trend analysis 

Figure 3.4 presents two descriptive summary graphs per criterion. The left-hand 

graph displays average criterion value round-by-round (i.e. unpooled), enabling 

observation of change over successive rounds. However, there are very few 

observations per round – six for the U sessions, and three each for the D and T 

sessions. The right-hand graphs pool all rounds, thus drawing on more observations, 

but not capturing change from round-to-round. Table 3.3 presents correlations 

between each criterion and round in each of the three session types, providing a more 

statistically robust assessment of how performance changes over time.  

We observed significant improvement in performance over time in four out of six 

criteria, specifically: rent payments (albeit only in the U session type), budgetary 

cost-effectiveness, economic cost-effectiveness, and effort efficiency. Broadly 

speaking, the worse the initial performance, the more rapid the improvement. From 

visual inspection of the unpooled graphs, we also observe that improvement occurs 

most quickly in the first four to six rounds, after which things get better more slowly. 

For the remaining two criteria (number of winning collaborators, percentage of 

winning collaborators meeting the effort requirement), performance remains 

relatively constant over time for all session types. 

3.5.2 Modelling and benchmark analysis 

Table 3.4 describes the six panel regression models12, which predict performance as 

a function of session type. To compile the table, we rotated the session type base 

case category to allow observation of all differences between U, D and T. The first 

listed category is always the base case. For example, in the first row, the label 

“Unknown (U) versus Majority Distrust (D)” indicates that U is the base case. These 
                                                 
12 For brevity and simplicity, we present the differences between session types rather than the full models including constants 
(Appendix II.v), given our primary aim is to observe the significance of differences between groups. 
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modelling results reinforce the descriptive summary graphs presented in Figure 3.4. 

Table 3.5 displays the degree to which the observed criterion values deviated from 

their relevant benchmark levels (Table 3.2) for each session type in proportional 

terms.  

In the U sessions, program performance was best or close to best in four out of six 

criteria. Rent payments were 20.47% over the benchmark (0%), which was 

significantly lower than in the D sessions, and ranked narrowly second overall. 

Budgetary cost-effectiveness was $$7.81/HS, or around 30% above the benchmark 

($$6/HS). This was significantly better than in the D sessions, and again ranked 

narrowly second overall. Economic cost-effectiveness was $$6.19/HS, or around 3% 

higher than the benchmark ($$6/HS). This was significantly less than in the T 

sessions, and ranked first overall. Similarly, the U sessions ranked first for effort 

efficiency, with a value of 1.02 (2% over the benchmark of 1.00), which was 

significantly better than in the T sessions. In the remaining two criteria, performance 

was much weaker in the U sessions. There were only 2.2 winning collaborators per 

program on average, which was 28% of the benchmark (8), significantly fewer than 

in the T sessions, and the worst overall. Similarly, the U sessions had the worst 

percentage of winning collaborators meeting the effort requirement (84% of the 

benchmark 100%), which was significantly worse than in the D sessions.  

In the D sessions, program performance was weakest or close to weakest in all but 

one criterion. Rent payments were highest in these sessions, at 24.60% over 

benchmark, which was significantly higher than in both the U and T sessions. 

Budgetary cost-effectiveness was also worst in the D sessions at $$8.32/HS or 39% 

above benchmark, again significantly higher than in the other two session types. For 

economic cost-effectiveness, the D sessions ranked equal second at $$6.25/HS or 4% 

over benchmark, but was not significantly different from either the U or T sessions. 

On average, there were 2.8 winning collaborators per program (35% of the 

benchmark), significantly fewer than in the T sessions, and second overall. The D 

sessions were ranked worst for effort efficiency at 5% over benchmark, although this 

was not significantly different from either the U or T sessions. The only area in 

which performance was notably strong for the D sessions was the percentage of 
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winning collaborators meeting the effort requirement, in which the benchmark 100% 

was actually achieved, significantly more than in either the U or the T sessions.    

Finally, in the T sessions program performance was broadly strong across most 

criteria, and not notably poor in any. These sessions had the lowest rent payments at 

19.05% over the benchmark, significantly lower than in the D sessions. The T 

sessions also performed best for budgetary cost-effectiveness, at $$7.76/HS or 29% 

over benchmark, again significantly lower than in the D sessions. The T sessions 

ranked equal second for economic cost-effectiveness at $S6.26/HS or 4% above the 

benchmark, significantly worse than in the U sessions. On average, the T sessions 

had 4.33 winning collaborators per program or 54% of the benchmark, and clearly 

outperformed the U and D sessions, being significantly higher than both. Effort 

efficiency was 1.03, or 3% above benchmark, which was second overall, although 

significantly worse than in the U sessions. The only criterion for which performance 

was comparatively poor was the percentage of winning collaborators meeting the 

threshold, which, at 90%, was significantly lower than in the D sessions, and second 

overall. 

In summary, the collaborative tender generally performed best in the trusting 

population, except that a moderately low percentage of winning collaborators met 

the effort requirement, relative to the distrusting population. In the unknown 

population, performance was also fairly good, except that there were few winning 

collaborators, a relatively – although not absolutely – small percentage of whom met 

the effort requirement. Performance was typically poorest in the distrusting 

population, except that all winning collaborators – of which there were fairly few – 

met the effort requirement.  
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Table 3.3: Trend Analysis – Spearman's rank order correlation coefficients: relationship between round and criterion value 

 Criterion 1 
% Rent Payments 

Criterion 2 
Budgetary CE 

Criterion 3 
Economic CE 

Criterion 4 
# Collabs Win 

Criterion 5 
% Collabs Meet 

Criterion 6 
Effort Efficiency 

Unknown (U) -0.26**1 -0.42*** -0.31** -0.06 0.06 -0.41*** 
Majority Distrust (D) -0.28 -0.56*** -0.44** 0.01 0.00 -0.44** 
Majority Trust (T) -0.18 -0.40** -0.37** -0.06 0.04 -0.53*** 
1 ***, **, and * denote statistical significance at the 99%, 95% and 90% levels of confidence, respectively. 

Table 3.4: Modelling Results  

 
Model 1 

% Rent Payments 
(n=120) 

Model 2 
Budgetary CE 

(n=120) 

Model 3 
Economic CE 

(n=120) 

Model 4 
# Collabs Win 

(n=120) 

Model 5 
% Collabs Meet 

(n=1042) 

Model 6 
Effort Efficiency 

(n=120) 

Unknown (U) 1 vs Majority Distrust (D) 4.12*** 
(0.76) 

0.51*** 
(0.11) 

0.06 
(0.08) 

0.601 

(0.73) 
18.19** 
(7.26) 

0.02 
(0.02) 

Unknown (U) vs Majority Trust (T) -1.42 
(2.26) 

-0.04 
(0.24) 

0.08** 
(0.03) 

2.13*** 
(0.36) 

8.19 
(7.85) 

0.01* 
(0.01) 

Majority Distrust (D) vs Majority Trust (T) -5.55** 
(2.18) 

-0.55** 
(0.24) 

0.01 
(0.08) 

1.53** 
(0.67) 

-10.00*** 
(2.99) 

-0.01 
(0.02) 

1The first session type listed is always the base case. For the second session type listed, we report the estimate, its statistical significance, and the robust standard error (in parentheses). ***, **, and * denote statistical 
significance at the 99%, 95% and 90% levels of confidence, respectively. 
2Model 5 draws on fewer observations than the others, because in some rounds (programs) there were no winning collaborators. 

Table 3.5: Comparing Mean Observed Performance Criteria Values to Benchmark Levels (Proportional) 

 Criterion 1 
% Rent Payments 

Criterion 2 
Budgetary CE 

Criterion 3 
Economic CE 

Criterion 4 
# Collabs Win 

Criterion 5 
% Collabs Meet 

Criterion 6 
Effort Efficiency 

Benchmark 0% $$6/HS $$6/HS 8 100% 1 
Min/max desired Min Min Min Max Max Min 
Overall 0.21 1.32 1.04 0.36 0.89 1.03 
Unknown (U) 0.20 1.30 1.031 0.28 0.84 1.02 
Majority Distrust (D) 0.25 1.39 1.04 0.35 1.00 1.05 
Majority Trust (T) 0.19 1.29 1.04 0.54 0.90 1.03 

Ranking T>U>D T>U>D U>T=D T>D>U D>T>U U>T>D 
1Bolded values indicate the best-performing session type, whereas italicised values indicate the worst-performing session type. This is also captured by the “Ranking” row. 
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3.6 Discussion 

We now discuss collaborative tender performance over successive rounds in the 

unknown (U), majority distrust (D) and majority trust (T) sessions, and the 

implications of these results.  

Our trend analysis showed significant improvement over time in four out of six 

criteria – although in one of these (rent payments) this improvement was only 

statistically significant in the U sessions. Examining program performance over time 

was not the main objective of this analysis, but nevertheless provides some useful 

insight. To the extent that this result generalises to a field context, the implication is 

that running multiple rounds may actually improve collaborative tender performance, 

with rent payments possibly becoming progressively lower, effort expenditures 

becoming more efficient, and costs becoming lower per unit environmental benefit to 

the agency and landholders alike. This supports existing work on multiple-round 

tenders in which performance is observed to improve over successive rounds due to 

bidders behaving increasingly competitively (Rolfe et al., 2009; Windle et al., 2004). 

Encouragingly, the number of winning collaborators and the percentage meeting the 

effort requirement appear to remain stable over time, meaning that the environmental 

benefits of collaboration should not erode over successive rounds. Running multiple 

full tenders – as we have done in our design – is likely to be economically unfeasible 

for agencies, so a useful alternative may be allowing several bidding rounds (and 

effort proposal, if included in the design) before the final set of projects are selected 

and paid for, as outlined in Windle et al. (2009). This multi-round format may be of 

most value in populations where initial performance is likely to be poor, given 

improvement seemed to be most rapid where initial performance was poorest. With 

this in mind, we now turn our attention to establishing and discussing how our three 

session types performed relative to one another.   

As expected based on previous work linking trust with collaboration (e.g. Bouma et 

al., 2008; Chaderopa, 2013; De Cremer & Stouten, 2003), we observed greatly 

enhanced collaboration rates in the T sessions, compared to the D and U sessions. 

This translated into strong overall program performance across all criteria except for 

collaborative effort failures. Specifically, high collaboration rates ensured there were 

many winning collaborators. Subjects bid relatively close to their costs, resulting in 
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low rent payments and more cost-effective outcomes for the agency. We can 

interpret this low bidding as an indication that the trust created in the Pass Take 

Game allowed subjects to submit lower bids in the belief that their partner would 

contribute enough effort to enable them to lower (or at least not raise) their own 

effort costs. This was borne out by the fact that collaborative effort expenditures 

were indeed comparatively low in the T sessions. Therefore, there was little 

inefficient effort, and outcomes were achieved reasonably cost-effectively for 

landholders who met the requirement. However, low collaborative effort 

expenditures also resulted in comparatively frequent effort failures, reducing 

economic cost-effectiveness by incurring negotiation costs without benefits. 

Nevertheless, on balance the collaborative tender performed best overall in the 

majority trust sessions. 

If our results apply in the field, they suggest that agencies can implement 

collaborative tenders with the highest level of confidence in areas where trusting 

relationships between prospective landholder collaborators predominate. 

Collaborative partnerships are likely to form far more frequently, meaning that more 

collaborative bids are likely to be selected by the tender mechanism. This should 

allow agencies to best realise the benefits of collaborative conservation, by enabling 

them to obtain greater conservation benefit from areas that span property boundaries, 

and possibly to form corridors across landscapes. Our study indicates that rent 

payments should be relatively low, and agencies and landholders alike should 

achieve benefits cost-effectively. However, agencies must be aware that trust 

between collaborators could occasionally result in reduced effort expenditures and 

failed projects, with each partner assuming the other will pick up the slack. This may 

reduce economic cost-effectiveness, and create ill-will between affected landholders 

and towards the agency. Agencies may be able to devise interventions that lessen the 

probability that trusting collaborators will fail effort requirements, without 

generating inefficient effort costs. This would let them access the benefits of 

collaboration whilst avoiding the negative side-effects.  

In the U sessions, the collaborative tender performed well in four out of six criteria: 

rent payments, budgetary cost-effectiveness, economic cost-effectiveness and effort 

efficiency. However, collaboration rates were low, resulting in few winning 

collaborators. Furthermore, a comparatively low percentage of these winning 
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collaborators met the effort requirement. Given how few collaborators there were, 

the strong performance in the four criteria listed above is not surprising. Working 

alone meant that when setting bids, subjects did not have to account for any 

uncertainty regarding meeting the effort requirement, hence bids were low and the 

effort choice was straightforward. This explains why overall, rent payments were 

low, effort contributions were highly efficient, and the program was cost-effective to 

agency and landholder alike. The fact that collaborative effort failures happened with 

greatest frequency in the U sessions provides interesting insight, given we had little a 

priori information to guide our expectations in this area. Clearly, winning 

collaborators in the U sessions tended to behave more like those in the T sessions 

than the D sessions, in assuming a relatively high effort contribution from their 

partner and opting for a lower, more risky personal effort contribution. Overall, the 

performance of the collaborative tender when subjects did not know one another was 

inferior to when trust was present, but superior to when distrust was predominant.  

Assuming we can generalise these results to the field, agencies might hesitate to 

implement tenders if prospective partners generally do not know one another in the 

landholder population, and encouraging collaboration is a key objective of the 

program. The tender itself is likely to perform fairly well in many aspects, but few 

landholders are likely to choose to collaborate, and the tender mechanism will 

consequently select relatively few collaborative partnerships. Moreover, our work 

suggests that those collaborators who are selected may be relatively likely to shirk in 

effort, putting their projects at high risk of failure. Therefore, the conservation 

benefits of collaborative participation (e.g. wildlife corridors, large habitat patches) 

may go unrealised – and including collaboration in the scheme may thus be rendered 

essentially pointless. Failed collaborative experiences may also result in negative 

sentiment toward participation and the agency, with ramifications for future 

landholder engagement in agency schemes. Under such circumstances, it seems that 

agencies may gain little by implementing collaborative versus non-collaborative 

tenders.  

We observed fairly low collaboration rates in the majority distrust (D) sessions, in 

alignment with the literature suggesting that distrust can impede collaborative 

behaviours and processes (Bergmann & Bliss, 2004; Ferranto et al., 2013). However, 

despite having more collaborators than the U sessions, performance was 



101 
 

comparatively poor in the D sessions for all criteria except collaborative effort 

behaviour. High bidding (Appendix II.iii) resulted in a high percentage rent 

payments and poor budgetary cost-effectiveness. High effort expenditure by 

collaborators prevented effort failures, but also created inefficient costs (Appendix 

II.iii). The comparatively high bids observed for collaborators in the D sessions have 

an intuitive explanation – subjects added a premium to their bid to allow for the 

additional costs they would incur to ensure the effort requirement was met. However, 

the fact that individuals also bid slightly higher in the D sessions (Appendix II.iii) is 

harder to explain. We speculate that subjects in these sessions may have been more 

strongly motivated by personal gain than in the other session types, leading them to 

bid higher, even at higher risk of not being selected. In fact, this motivation may 

have underpinned “selfish” decisions in the Pass Take Game, constituting the reason 

distrust developed in the first place. Alternatively, perhaps these subjects were taking 

risks to attempt to rebound from the low Pass Take Game earnings associated with 

distrustful relationships. Without further investigation, this result remains difficult to 

interpret. The redeeming feature of the D sessions was that when collaboration did 

occur, distrust seemingly led to highly conservative effort expenditures that ensured 

the requirement was always met. To summarise, the collaborative tender clearly 

performed worst when the majority of subjects distrusted one another, except in that 

collaborative experiences – whilst rare – were always positive ones.  

Transferred to a real-world context, our results appear to imply that collaborative 

tenders are unlikely to perform very well in distrustful populations. Standard 

performance measures indicate that the tender is unlikely to be cost-effective for the 

agency or the landholders, due to high bidding causing high rent outlays, and 

inefficient effort expenditures. Fairly few landholders will collaborate, implying that 

the environmental benefits of collaboration will be largely unrealised. However, 

unlike in unknown populations those who do collaborate and win will not shirk in 

effort expenditure, so their participation experience is likely to be positive (except 

for slight effort inefficiencies), improving the likelihood that they will participate in 

future initiatives. This is a somewhat counter-intuitive result, given that in this 

circumstance distrust appears to promote pro-collaborative effort behaviour. In the 

longer term, this could actually build trust, which itself may translate into future 

willingness to collaborate. Overall however, our results indicate that where distrust is 



102 
 

prevalent, tenders are not well-suited to delivering collaborative conservation 

outcomes. In such cases, agencies might try alternative program types, possibly non-

collaborative or non-competitive in nature. However, if the agency’s objectives make 

collaboration essential, they may need to invest in actively building trust 

relationships between prospective collaborators to give their program the best chance 

of performing well. Alternatively, the use of multiple rounds may allow performance 

to improve over time, with later rounds potentially achieving similar results to those 

obtained in the better-performing populations. 

When interpreting the results we have presented here, it is important to account for 

some key limitations of our study. Firstly, the experiment we have described adopts 

a particular set of parameters underpinned by specific assumptions (e.g. the 

environmental value of collaboration). The use of alternative parameterisations may 

alter the results, and may warrant further study. Secondly, we have selected and 

assessed six performance criteria, which we have implicitly given more or less equal 

weighting. Other criteria are possible, and the relative importance of one criterion 

over another may vary greatly in accordance with the priorities of the implementing 

agency. Further work could draw on interviews with policymakers to inform our 

understanding of which performance criteria are most important in the real-world 

context. Finally, whilst our trend analysis provides some useful supplementary 

insight, it is limited by the small number of observations per round. Further 

investigation would thus be needed to robustly assess how broadly these 

observations apply beyond this experiment.  

3.7 Conclusion 

This study has achieved its key research objective, which was to compare 

collaborative tender performance across multiple criteria in unknown, distrusting and 

trusting populations. Broadly speaking, the tender performed best in our trusting 

sessions and worst in our distrusting sessions, leaving the unknown sessions 

somewhere in between the two. However, there are some trade-offs involved in 

ranking the three session types this way, particularly with regards to collaborative 

effort failures. The trend analysis we conducted to explore our secondary objective 

showed that performance improved over successive rounds for four out of six criteria 

and was particularly pronounced where initial performance was poor. We have 
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provided an initial examination of joint bidding using economic experiments, and 

offered several new criteria by which tenders that allow it can be assessed. 

We believe our study provides useful and relevant insight for future researchers, and 

potentially also for policymakers subject to confirmation in field testing. 

Specifically, if our results also apply in the field, agencies may be well-advised to 

preferentially implement collaborative tenders in trusting populations. However, they 

may need to be aware that effort shirking may cause some collaborative projects to 

fail, creating negative sentiment for a minority of program participants, with 

negative consequences for future participation. In non-trusting populations and 

where including collaboration in tender design is essential, they may need to 

consider trust-building extension activities in advance of program implementation to 

encourage sufficient collaboration to occur, or use multiple bidding rounds to allow 

performance to reach an acceptable level before selecting their final projects.  

3.8 References 

Alekseev, A., Charness, G., & Gneezy, U. (2017). Experimental methods: When and 

why contextual instructions are important. Journal of Economic Behavior 

& Organization, 134, 48-59.  

Bamière, L., David, M., & Vermont, B. (2013). Agri-environmental policies for 

biodiversity when the spatial pattern of the reserve matters. Ecological 

Economics, 85(0), 97-104.  

Banerjee, S., Kwasnica, A., & Shortle, J. (2015). Information and Auction 

Performance: A Laboratory Study of Conservation Auctions for Spatially 

Contiguous Land Management. Environmental and Resource Economics, 

61(3), 409-431.  

Bergmann, S. A., & Bliss, J. C. (2004). Foundations of Cross-Boundary 

Cooperation: Resource Management at the Public–Private Interface. 

Society & Natural Resources, 17(5), 377-393.  

Bouma, J., Bulte, E., & van Soest, D. (2008). Trust and cooperation: Social capital 

and community resource management. Journal of Environmental 

Economics and Management, 56(2), 155-166.  

Calel, R. (2010). Auctioning conservation contracts in the presence of externalities. 

Grantham Research Institute on Climate Change and the Environment.   



104 
 

Cason, T. N., & Gangadharan, L. (2004). Auction Design for Voluntary 

Conservation Programs. American Journal of Agricultural Economics, 

86(5), 1211-1217.  

Cason, T. N., Gangadharan, L., & Duke, C. (2003). A laboratory study of auctions 

for reducing non-point source pollution. Journal of Environmental 

Economics and Management, 46(3), 446-471.  

Chaderopa, C. (2013). Crossborder cooperation in transboundary conservation-

development initiatives in southern Africa: The role of borders of the 

mind. Tourism Management, 39(0), 50-61.  

Connor, J. D., Ward, J. R., & Bryan, B. (2008). Exploring the cost effectiveness of 

land conservation auctions and payment policies. Australian Journal of 

Agricultural and Resource Economics, 52(3), 303-319.  

De Cremer, D., & Stouten, J. (2003). When Do People Find Cooperation Most 

Justified? The Effect of Trust and Self–Other Merging in Social 

Dilemmas. Social Justice Research, 16(1), 41-52.  

DePiper, G. S. (2015). To Bid or Not to Bid: The Role of Participation Rates in 

Conservation Auction Outcomes. American Journal of Agricultural 

Economics.  

Dunlap, R. E., Van Liere, K. D., Mertig, A. G., & Jones, R. E. (2000). New Trends 

in Measuring Environmental Attitudes: Measuring Endorsement of the 

New Ecological Paradigm: A Revised NEP Scale. Journal of Social 

Issues, 56(3), 425-442.  

Ferranto, S., Huntsinger, L., Getz, C., Lahiff, M., Stewart, W., Nakamura, G., & 

Kelly, M. (2013). Management Without Borders? A Survey of 

Landowner Practices and Attitudes toward Cross-Boundary Cooperation. 

Society & Natural Resources, 26(9), 1082-1100.  

Fischbacher, U. (2007). z-Tree: Zurich toolbox for ready-made economic 

experiments. Experimental Economics, 10(2), 171-178.  

Fooks, J. R., Higgins, N., Messer, K. D., Duke, J. M., Hellerstein, D., & Lynch, L. 

(2016). Conserving Spatially Explicit Benefits in Ecosystem Service 

Markets: Experimental Tests of Network Bonuses and Spatial Targeting. 

American Journal of Agricultural Economics, 98(2), 468-488.  



105 
 

Gächter, S., Herrmann, B., & Thöni, C. (2004). Trust, voluntary cooperation, and 

socio-economic background: survey and experimental evidence. Journal 

of Economic Behavior & Organization, 55(4), 505-531.  

Gass, R., Rickenbach, M., Schulte, L., & Zeuli, K. (2009). Cross-Boundary 

Coordination on Forested Landscapes: Investigating Alternatives for 

Implementation. Environmental Management, 43(1), 107-117.  

Glebe, T. W. (2008). Scoring two-dimensional bids: how cost-effective are agri-

environmental auctions? European Review of Agricultural Economics, 

35(2), 143-165.  

Greiner, B. (2015). Subject pool recruitment procedures: organising experiments 

with ORSEE. Journal of the Economic Science Association.  

Hailu, A., & Schilizzi, S. (2004). Are Auctions More Efficient Than Fixed Price 

Schemes When Bidders Learn? Australian Journal of Management, 

29(2), 147-168.  

Hellerstein, D. M. (2017). The US Conservation Reserve Program: The evolution of 

an enrollment mechanism. Land Use Policy, 63, 601-610.  

Ho, T.-H., & Weigelt, K. (2005). Trust Building Among Strangers. Management 

Science, 51(4), 519-530.  

Holt, C. A., & Laury, S. K. (2002). Risk aversion and incentive effects. The 

American Economic Review, 92(5), 1644-1655.  

Jack, B. K., Leimona, B., & Ferraro, P. J. (2009). A Revealed Preference Approach 

to Estimating Supply Curves for Ecosystem Services: Use of Auctions to 

Set Payments for Soil Erosion Control in Indonesia. Conservation 

Biology, 23(2), 359-367.  

Khalumba, M., Wünscher, T., Wunder, S., Büdenbender, M., & Holm-Müller, K. 

(2014). Combining Auctions and Performance-Based Payments in a 

Forest Enrichment Field Trial in Western Kenya. Conservation Biology, 

28(3), 861-866.  

Latacz-Lohmann, U., & Schilizzi, S. (2005). Auctions for Conservation Contracts: A 

Review of the Theoretical and Empirical Literature.  

Marshall, G. R. (2004). Farmers cooperating in the commons? A study of collective 

action in salinity management. Ecological Economics, 51(3–4), 271-286.  



106 
 

Meadows, J., Herbohn, J., & Emtage, N. (2012). Supporting Cooperative Forest 

Management among Small-Acreage Lifestyle Landowners in Southeast 

Queensland, Australia. Society & Natural Resources, 26(7), 745-761.  

Narloch, U., Pascual, U., & Drucker, A. G. (2013). How to achieve fairness in 

payments for ecosystem services? Insights from agrobiodiversity 

conservation auctions. Land Use Policy, 35(0), 107-118.  

Pretty, J. (2003). Social Capital and the Collective Management of Resources. 

Science, 302(5652), 1912-1914.  

Rands, M. R. W., Adams, W. M., Bennun, L., Butchart, S. H. M., Clements, A., 

Coomes, D., . . . Vira, B. (2010). Biodiversity Conservation: Challenges 

Beyond 2010. Science, 329(5997), 1298-1303.  

Reeson, A. F., Rodriguez, L. C., Whitten, S. M., Williams, K., Nolles, K., Windle, J., 

& Rolfe, J. (2011). Adapting auctions for the provision of ecosystem 

services at the landscape scale. Ecological Economics, 70(9), 1621-1627.  

Rickenbach, M., Schulte, L. A., Kittredge, D. B., Labich, W. G., & Shinneman, D. J. 

(2011). Cross-boundary cooperation: A mechanism for sustaining 

ecosystem services from private lands. Journal of Soil and Water 

Conservation, 66(4), 91A-96A.  

Rolfe, J., Windle, J., & McCosker, J. (2009). Testing and Implementing the Use of 

Multiple Bidding Rounds in Conservation Auctions: A Case Study 

Application. Canadian Journal of Agricultural Economics, 57(3), 287-

303.  

Samways, M. J., Bazelet, C. S., & Pryke, J. S. (2010). Provision of ecosystem 

services by large scale corridors and ecological networks. Biodiversity 

and Conservation, 19(10), 2949-2962.  

Schilizzi, S., & Latacz-Lohmann, U. (2007). Assessing the Performance of 

Conservation Auctions: An Experimental Study. Land Economics, 83(4), 

497-515.  

Schulte, L., Rickenbach, M., & Merrick, L. (2008). Ecological and economic 

benefits of cross-boundary coordination among private forest 

landowners. Landscape Ecology, 23(4), 481-496.  

Stoneham, G., Chaudhri, V., Ha, A., & Strappazzon, L. (2003). Auctions for 

conservation contracts: an empirical examination of Victoria's 



107 
 

BushTender trial. Australian Journal of Agricultural and Resource 

Economics, 47(4), 477-500.  

Venter, O. (2014). REDD+ Policy: Corridors of carbon and biodiversity. Nature 

Clim. Change, 4(2), 91-92.  

Windle, J., & Rolfe, J. (2008). Exploring the efficiencies of using competitive 

tenders over fixed price grants to protect biodiversity in Australian 

rangelands. Land Use Policy, 25(3), 388-398.  

Windle, J., Rolfe, J., McCosker, J., & Lingard, A. (2009). A conservation auction for 

landscape linkage in the southern Desert Uplands, Queensland. The 

Rangeland Journal, 31(1), 127-135.  

Windle, J., Rolfe, J., McCosker, J., & Whitten, S. M. (2004). Designing auctions 

with landholder cooperation results from experimental workshops.  

 

  



108 
 

 



109 
 

 

 

 

 

 

 

 

 

 

 

Chapter 4 

 

Paper 3: The role of general and specific experience in building 

trust 

  



110 
 

  



111 
 

The role of general and specific experience in building trust  
Louise Blackmorea,b, Md. Sayed Iftekhara,b, Steven Schilizzia,b, Abbie Rogersa,b 

aUWA School of Agriculture and Environment, University of Western Australia 
bCentre for Environmental Economics and Policy, University of Western Australia 

4.1 Abstract 

To date, previous studies of trust have generally conceptualised it as the result of 

both experiential and non-experiential factors. Non-experiential factors are 

predominantly determined in early life, such as personality, cultural background, 

gender, and views and attitudes about people and the world. By contrast, experiential 

drivers of trust develop over time based on repeated social interactions. Whilst the 

importance of experiential factors to trust has been acknowledged, little 

consideration has been given up until now as to how general such experiences can 

be, and yet still significantly affect the trust-building process. This study uses 

laboratory experiments to explore the separate and joint influence of both specific 

experience (measured by repeated rounds of a trust game with the same partner) and 

general experience (measured by repeated rounds of a collaborative pre-game with a 

different partner) on trust building. We find that both specific and general experience 

– as we have operationalised them – are closely linked to the trust-building process. 

The relationship between specific experience and trust-building is intuitive, and 

confirms the results of previous studies. A less intuitive result is that the 

collaborative pre-game affected subsequent trust relationships even though it had a 

different – albeit related – theme and was played with an entirely different partner. 

This suggests that general experiences could be more important than previously 

thought. Overall, our results indicate that future studies might benefit from 

accounting for a broader range of experiential factors that may drive the formation of 

trust relationships.   

4.2 Keywords 

Behavioural economics; laboratory experiments; trust-building; general experience; 

specific experience; repeated games. 
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4.3  Introduction 

Trust is commonly defined as “a psychological state comprising the intention to 

accept vulnerability based upon positive expectations of the intentions of another” 

(Rousseau et al., 1998: 395), and is a fundamental component of many, even most, 

human interactions (Johnson & Mislin, 2011). Trust is particularly vital to economic 

transactions, from the level of the individual to the multinational corporation. It is 

widely acknowledged that trust enhances economic efficiency by reducing the 

transaction costs of exchanges (e.g. Ermisch et al., 2009). Less self-protective 

precautionary effort is needed for a transaction between two parties who trust one 

another than if they do not. In the latter case, both parties are likely to invest 

substantial time and effort into protecting themselves against untrustworthy 

behaviour (Mislin et al., 2015), creating inefficiency by inflating the costs of 

transactions. On a broad level, therefore, trust is important to society because it 

enables economies at various scales to function more efficiently than they would in 

its absence.  

Given the critical role that trust plays in human interactions and economic 

exchanges, it is unsurprising that an extensive body of existing research explores 

what drives it. Within this literature, trust is acknowledged to result from both 

experiential and non-experiential drivers. We define non-experiential drivers of trust 

as factors that are predominantly determined at birth or early in a person’s life. Ben-

Ner and Halldorsson (2010) describe a wide range of such factors, including an 

individual’s: age; gender; ethnicity; birth order; personality; mental ability; and 

views, attitudes, social preferences, values and beliefs that collectively describe their 

understanding of the world and other people. Some non-experiential trust drivers 

explored in the literature to date include: age (Bouma et al., 2008; Ermisch et al., 

2009; Gächter et al., 2004; Sutter & Kocher, 2007); gender (Ben-Ner & Halldorsson, 

2010; Bouma et al., 2008; Buchan et al., 2008; Ermisch et al., 2009; Gächter et al., 

2004); racial/ethnic background (Ashraf et al., 2006; Burks et al., 2003; Cook et al., 

2005; Glaeser et al., 2000; Johnson & Mislin, 2011); education (Burks et al., 2003; 

Schechter, 2007); risk attitudes (Ben-Ner & Halldorsson, 2010; Bohnet et al., 2008; 

Corgnet et al., 2016; Eckel & Wilson, 2004; Ermisch et al., 2009; Fetchenhauer & 
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Dunning, 2012; Houser et al., 2010; Kanagaretnam et al., 2009; Sapienza et al., 

2013; Schechter, 2007) and social values (Kanagaretnam et al., 2009). 

Previous work has also explored the importance of experiential drivers of trust, 

which we define as the repeated interactions that shape an individual’s expectations 

of how other people are most likely to treat them when they are vulnerable. As stated 

by Cochard et al. (2004), “repetition may create a context in which trust can emerge 

as the outcome of a sustained social relationship.” They find that in repeated trust 

games with the same partner, both trusting and trustworthy behaviour increase over 

repeated interactions until the final two rounds of the game, in which strategic end-

game behaviour is evident (Cochard et al., 2004). Other studies have similarly 

observed that both trust and reciprocity progressively increase over repeated trust 

games (e.g. Kanagaretnam et al., 2010; King-Casas et al., 2005). The above studies 

effectively create what we term “specific experiences”, which we define as repetition 

of the same activity with the same partner. Such specific experiences have been 

clearly established to strongly impact the formation of trust relationships in previous 

work.   

From the existing literature, it is less clear how more general experiences might 

affect trust relationships. We define “general experiences” as those that could have 

some relevance to trust behaviour, but involve both a different activity and a 

different partner. Previous studies have considered how trust can be conditioned by 

pre-exposure to a wide range of activities and information (e.g. Ben-Ner & 

Putterman, 2009; Berg et al., 1995; Bracht & Feltovich, 2009). Furthermore, past 

work has revealed that repeated interactions with one partner within a trust game 

significantly influence subsequent behaviour playing the same game with a new 

partner (Engle-Warnick & Slonim, 2006). However, so far as we are aware, no work 

has yet explored how repeated interactions with one partner within a different game 

(that is thematically related to some extent) might influence subsequent behaviour in 

a trust game with a new partner. In this paper, we consider the extent to which such 

general experiences can influence trust relationships, in conjunction with and in 

addition to the well-established effect of specific experiences.   
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The current study used laboratory experiments to answer the following research 

questions: 

1) How does general experience (in the form of a collaborative pre-game played 

with a different partner from the trust game) drive the development of trust 

relationships between paired experimental subjects? 

2) How does specific experience (in the form of preceding rounds of a repeated 

trust game) drive the development of trust relationships between paired 

experimental subjects? 

3) How does the influence of general versus specific experience change over 

time as the trust-building process progresses? 

To do this, we implemented Ho and Weigelt’s trust-building game (2005) over 

repeated rounds with the same partner, which constituted amassing specific 

experience. The game involved paired experimental subjects alternately choosing to 

pass or take a given sum of money to/from their partner up to four times, with the 

stakes rising with each pass decision. A take decision gave that subject the right to 

claim and divide the money as they pleased. Our treatment subjects played this 

repeated trust-building game having already played a collaboration-themed pre-game 

with a different partner, which represented forming general experience. By contrast, 

our control subjects played the repeated trust-building game without any such pre-

game, and thus without general experience.  

From the repeated modified trust-building game, we developed summary measures 

of trust at the individual and pair level. We calculated each measure for the 

beginning, middle, and end portions of the game, in addition to the whole game. We 

then performed regression analysis to explore how both general and specific 

experience were related to trust at various stages within the trust-building process, 

whilst controlling for several non-experiential variables. Overall, our results cast 

some light on the importance of different types of experience to trust relationships. 
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4.4  Methods 

4.4.1 Data collection 

We collected our data between February and August 2016. We recruited 248 

subjects using posters, fliers, and electronic advertisements. The Online Recruitment 

Software for Economic Experiments (Greiner, 2015) was the primary portal between 

subjects and the experimenter, although email and telephone contact information was 

offered to all and utilised by some.  

The lead author implemented all sessions, and delivered all instructions. We ran six 

pilot sessions between February and June 2016, to test and iteratively refine the 

experimental design, instructional materials and software programs. The main data 

collection effort took place in July/August 2016, comprising 25 sessions of 60-90 

minutes duration. Each session contained 10 subjects, except for one eight-person 

session due to no-shows.  

The experimenter greeted and registered all subjects upon arrival. Subjects randomly 

drew an identification number from an envelope, which determined their anonymous 

pairings for the various activities within the experiment. Conversation between 

subjects was not permitted between arrival and commencement of the experiment. 

There was no possibility for a given subject to visually identify their partner even if 

they glimpsed another subject’s identification number, given the matching 

procedures were not described to them. Once all subjects were present, the 

experimenter delivered instructions via a PowerPoint presentation. Activities were 

presented individually to avoid information overload.  

After the experiment, subjects were given a payment slip indicating their earnings in 

AUD. We allocated $150 Australian Dollars per session, so average earnings were 

$15 per person. Each subject was guaranteed a $5 show-up fee ($50 total), but the 

remaining $100 was distributed based on performance. Earnings were expressed in 

Experimental Dollars during the experiment, designated by the double dollar-sign 

($$). At the conclusion of the experiment, the experimenter calculated the aggregate 

earnings of all ten subjects (in Experimental Dollars), and the proportion of this total 

earned by each individual. Each subject ultimately received that proportion of the 

$100, and was thus paid a different amount in accordance with their performance. 
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The payment process was clearly explained to subjects before beginning the 

experimental activities. 

4.4.2 Experimental design 

The experimental design consisted of a control and treatment group. There were 128 

treatment (12x10 subjects, 1x8 subjects), and 120 control subjects (12x10 subjects). 

Both groups completed four activities, albeit arranged slightly differently (Table 

4.1): 

Table 4.1: Sequence of activities  

Control Group Treatment Group 

1) Lottery Choice 

2) Pass Take Game 

3) Pre-game (same partner as 2) 

4) Survey 

1) Lottery Choice 

2) Pre-game 

3) Pass Take Game (different partner from 2) 

4) Survey 

 

Lottery Choice was implemented first in both groups as a short and simple warm-up 

exercise. The Pass Take Game was implemented second in the control group, and 

third in the treatment group. The Pre-game was second in the treatment group, but 

also included in the control group after the Pass Take Game. In the treatment group, 

subjects switched partners between the Pre-game and the Pass Take Game. The final 

activity was a survey. Each subject completed the experiment only once. All 

activities were computerised, programmed using z-Tree software (Fischbacher, 

2007).  

4.4.2.1 Lottery Choice 

Lottery Choice measured risk aversion following the protocol of Holt and Laury 

(2002), in which subjects make ten choices between two lotteries – one of which is 

safe, and the other risky. The probabilities attached to the lotteries incrementally 

change as the subject works through the exercise. This widely-used procedure 

enabled exploration of a risk attitude/trust relationship, one of the non-experiential 

factors we controlled for in our design. Holt and Laury capture risk attitude by 

measuring the point (if there is one) at which a subject switches from a safe to a 

risky choice. In our case, 28 subjects switched multiple times between safe and risky 

choices. These observations would need to be excluded from analysis using Holt and 

Laury’s approach. Instead, we captured risk attitude by measuring the total number 



117 
 

of safe choices made (Table 4.2). A subject was considered risk averse if they made 

five or more safe choices. The decision to represent risk aversion as a binary variable 

was a result of a bimodal distribution in the observed data. In our regression models, 

we have also included a dummy variable to capture the risk consistency or otherwise 

of our subjects.  

4.4.2.2 Pre-game 

To create general experience, we implemented an original collaborative pre-game 

that we called the “Conservation Game”. This game was specifically designed by the 

authors for the broader research project of which this analysis forms a part. There 

were two variants – competitive and non-competitive – which are not the primary 

focus of this paper. The full incentive structure of the two game variants is displayed 

in Figure 4.1, in which all possible outcomes and their monetary implications in 

experimental dollars are illustrated. Given the specifics of the Conservation Games 

are not central to this study, we only briefly describe them here. We pooled the 

results for both pre-game variants, given that including pre-game type as an 

independent variable did not improve our models, evidenced by the insignificant p-

values gained through likelihood-ratio testing (Greene, 2012).  

Subjects were asked to imagine themselves as farmers participating in a conservation 

program via a native tree-planting project. The environmental framing was a 

requirement of the project funding, and enabled subjects to quickly learn the game 

rules through reference to a real-world application. Contextual framing can assist 

experimental participants to more easily and quickly grasp game rules and 

understand the implications of their decisions, reducing the chance of obtaining 

noisy data due to misunderstandings or confusion (Alekseev et al., 2017).  

As previously noted, each subject had been pre-assigned an anonymous pre-game 

partner by randomly drawing their identification number upon arrival. They 

remained paired for ten rounds, a number that had been randomly drawn from a 

range (8, 9, 10) in advance of all sessions. Subjects were not told how many rounds 

there would be, although we did inform them that the total number of rounds had 

been randomly drawn in advance from a range. We did this to prevent subjects from 

attempting to guess the endpoint and displaying strategic end-game behaviour. This 
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had been problematic in the pilot sessions, in which subjects were made aware that 

there was a fixed endpoint, but that it would not be disclosed to them.   

We explored a variety of different ways of categorising our subjects’ pre-game 

experience. We found that of the alternatives we trialled, the method we present in 

this paper most significantly explained subsequent trust behaviour. This method 

assessed pre-game experience by the number of rounds in which a pair successfully 

collaborated (Table 4.2). Successful collaboration was defined in terms of whether or 

not both partners met certain criteria in a given round. In the non-competitive pre-

game, to successfully collaborate both partners had to: 1) choose to collaborate with 

one another; and 2) meet a joint effort threshold of 13 (of a maximum possible 20) 

effort units. In the competitive pre-game, to successfully collaborate both partners 

had to: 1) choose to collaborate with one another; 2) successfully negotiate a joint 

bid price (i.e. how much compensation they and their partner required to complete 

their tree-planting project); 3) be selected as a winner in a reverse auction by offering 

better value-for-money than enough of the other participants; and 4) meet a joint 

effort threshold of 13 (of a maximum possible 20) effort units. If a given pair met 

these criteria in at least 5 of 10 rounds, they were deemed to have experienced a 

“happy” pre-game, otherwise they fell into the “sad” pre-game category (Table 4.2). 
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Figure 4.1: The Non-Competitive (Flat-rate) and Competitive (Tender) Conservation-based Pre-games designed by the authors 
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Table 4.2: Descriptions and summary statistics for the independent variables  

Variable Range Description n % 
Risk-related variables 
 

RISK N Individual risk attitude: N=not risk averse (4 or less 
safe choices), R=risk averse (5 or more safe choices). 

102 41.1 
R 146 58.9 

RISK_PAIR NN Pair risk attitude: NN=neither subject is risk averse, 
NR=one subject is risk averse but the other is not, 
RR=both subjects are risk averse. 

21 16.9 
NR 60 48.4 
RR 43 34.7 

CONSISTENT N Individual risk consistency: N=subject shows 
inconsistent risk preferences, Y=subject shows 
consistent risk preferences. 

28 11.3 
 Y 220 88.7 

CONSISTENT_PAIR NY Pair risk consistency: NY=one subject shows 
inconsistent risk preferences and the other does not, 
YY=both subjects show consistent risk preferences. 

28 22.6 

 YY 96 77.4 

Pre-game (general experience) variables 

PRE-GAME 

N Individual pre-game experience: N=did not play the 
pre-game, S=had a “sad” experience (successfully 
collaborated in <5 of 10 rounds), H=had a “happy” 
experience (successfully collaborated in 5 or more 
rounds). 

120 48.4 
S 76 30.6 

H 52 21.0 

PRE-GAME_PAIR 

NN Pair pre-game experience: NN=neither subject played 
the pre-game, SS=both subjects had a “sad” 
experience, SH=one subject had a “sad” experience 
and the other a “happy” experience, HH=both subjects 
had a “happy” experience. 

60 48.4 
SS 23 18.5 
SH 30 24.2 

HH 11 8.9 

Socio-demographic variables 
 

GENDER M 
Individual gender: M=male, F=female. 

100 40.3 
F 148 59.7 

GENDER_PAIR MM Pair gender: MM=both subjects are male, MF=one 
subject is male and the other female, FF=both subjects 
are female.  

20 16.1 
MF 60 48.4 
FF 44 35.5 

AGE Y Individual age: Y=youth (18-20 years of age), A=adult 
(21+ years of age). 

84 33.9 
A 164 66.1 

AGE_PAIR YY Pair age: YY=both subjects are youths, YA=one 
subject is a youth and the other an adult, AA=both 
subjects are adults. 

19 15.3 
YA 46 37.1 
AA 59 47.6 

ASIAN Y Individual continent of parental origin: Y=both parents 
born in Asia, N=otherwise. 

126 50.8 
N 122 49.2 

ASIAN_PAIR NN Pair continent of parental origin: NN=neither subject 
has both parents born in Asia, NY=one subject has 
both parents born in Asia and the other does not, 
YY=both subjects have both parents born in Asia. 

29 23.4 
NY 64 51.6 

YY 31 25.0 

EDUCATION N Individual education: N=does not have a bachelor 
degree or higher level of education, Y=otherwise. 

113 45.6 
Y 135 54.4 

EDUCATION_PAIR NN Pair education: NN=neither subject has a bachelor’s 
degree or higher, NY=one subject has a bachelor’s 
degree or higher and the other does not, YY=both 
subjects have a bachelor degree or higher. 

29 23.4 
NY 55 44.4 
YY 40 32.3 

   

4.4.2.3 Pass Take Game  

To build specific experience and measure trust, we implemented the Pass Take 

Game (Figure 4.2). This game was a modified version of Ho and Weigelt’s Trust-
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Building Game, henceforth H&W (Ho & Weigelt, 2005). We chose to use this 

particular game because we judged it to allow for the formation and measurement of 

more nuanced and rich trust relationships than other alternatives, such as the 

classical BDM trust game (Berg et al., 1995)1. Each iteration of the H&W game 

takes place over up to four stages, in which subjects can demonstrate progressively 

higher levels of trusting and trustworthy behaviour. By contrast, the BDM trust game 

allows for only two stages in each iteration. For this reason, we viewed H&W as a 

more informative extension of BDM, which would allow us to create specific 

experience and measure trust levels in greater detail.  

 

Figure 4.2: Ho and Weigelt’s Trust Building Game (2005)  
Note that ‘x’ denotes the amount that the player who has just chosen “TAKE” allocates to themselves. 

The H&W game is played in pairs, and there are two roles (A and B). As noted 

above, each round consists of up to four stages. At each stage, one subject chooses to 

either pass or take a given sum. Should that subject opt to take, they then choose 

how to allocate their earnings between self and partner. As soon as any player 

chooses to take, the round is over. By contrast, should they choose to pass, the 

decision is deferred to their partner. Each time a subject chooses to pass, the stakes 

double, from 4 Experimental Dollars (Stage 1), to 8 (Stage 2), to 16 (Stage 3) and 

finally to 32 (Stage 4). At Stage 4, and unlike in previous stages, a pass decision 

generates zero earnings for both partners. If the round has not already ended due to a 

prior take decision, it ends at Stage 4, regardless of what decision is made.  

                                                 
1 The BDM game involves paired subjects A and B. Subject A chooses what proportion of an endowment to send to Subject B 
(who is their anonymous partner). The amount sent is tripled, and then Subject B decides what proportion of the tripled amount 
to send back to Subject A. The amount sent is typically interpreted as a measure of trust, and the amount returned as a measure 
of trustworthiness. 
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We made two key modifications to H&W’s Trust Building Game: firstly, we used a 

partners design rather than a strangers design; and secondly, subjects alternated roles 

round-to-round rather than retaining the same role for multiple rounds. Under the 

partners design, subjects retained the same partner over six rounds of play. This 

endpoint was randomly chosen from a range (6,8,10) to prevent strategic end-game 

behaviour such as what we observed in the pilot sessions. As for the Conservation 

Games, subjects were informed that the total number of rounds had been randomly 

drawn in advance from an undisclosed range. The partners design allowed our 

subjects to develop specific experience over repeated interactions with the same 

partner. In the treatment group, subjects were paired with a different partner from 

their pre-game counterpart, with whom they had amassed general experience. 

Having our subjects alternate between Role A and B each round ensured within-pair 

symmetry, granting each subject equal opportunity to be the first mover.  

H&W interpret Stage 1, 2 and 3 pass decisions as indicators of trust, and allocation 

decisions as indicators of trustworthiness. Whilst this is valid for their experimental 

design, we interpret both pass and allocation decisions as trust indicators, given our 

modifications. Clearly, in both designs, Stage 1-3 pass decisions capture trust, 

involving voluntarily making oneself vulnerable to one’s partner based on positive 

expectations of their intentions. The allocation decision in H&W indicates 

trustworthiness, because subjects have no financial incentive to share the money 

equally under a strangers design, given they will not play with their anonymous 

partner again. By contrast, in our design, allocation decisions have carryover effects 

in subsequent rounds, and thus can also represent trust. An equal allocation in one 

round may indicate that a subject trusts their partner to treat them similarly in the 

next round, should one take place. Conversely, a selfish allocation decision may 

represent distrust, with a subject feeling they must claim as much as possible while 

they have the opportunity, anticipating that their partner will do the same to them in 

the next round.  

We explored many different ways of measuring trust and specific experience using 

the Pass Take Game data, including: focusing on pass/take decisions and allocation 

behaviour; looking at the entire game and subsets of it; and exploring individual and 

pair behaviour. Here we present the eight dependent trust variables that generated the 
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best models, in terms of the significance and interpretability of coefficients (Table 

4.3). These eight variables capture individual allocation behaviour and pair earnings 

in different subsections of the game. We divided the game into pairs of rounds, given 

the asymmetry of a given subject’s role between consecutive rounds. Each variable 

in Table 4.3 is proportional, ranging from 0 to 1. In the table, we also present the 

summary statistics for each variable, both in aggregate form for the whole sample, 

and disaggregated by treatment.  

For individuals, we modelled allocation behaviour, captured by the average 

proportion of the stake that a taking player allocates to their partner in Rounds 1&2 

(ITRUSTA_12), 3&4 (ITRUSTA_34), 5&6 (ITRUSTA_56) and the entire game 

(ITRUSTA_123456), as a function of a range of experiential and non-experiential 

independent variables (Table 4.2). For pairs, we similarly modelled the total earnings 

of the pair (as a proportion of the maximum possible earnings), in Rounds 1&2 

(PTRUSTE_12), 3&4 (PTRUSTE_34), 5&6 (PTRUSTE_56), and the entire game 

(PTRUSTE_123456) as a function of a range of experiential and non-experiential 

independent variables (Table 4.2). Note that the Rounds 1&2 and 3&4 variables are 

employed as both independent and dependent variables.  
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Table 4.3: Descriptions and summary statistics (over six rounds) for the eight dependent trust variables  

Variable1 Description  n mean st dev min max 

Individual Variables 

ITRUSTA_12 

Individual average allocation to partner in Rounds 1&2, as proportion of maximum. Allows clear 

observation of the effect of pre-game and inherent characteristics, with no preceding rounds of play 

involved. Also employed as an independent variable. 

Overall 2172 0.45 0.14 0 0.75 

No Pre-game 102 0.42 0.16 0 0.75 

Pre-game 115 0.47 0.11 0 0.63 

ITRUSTA_34 

Individual average allocation to partner in Rounds 3&4, as proportion of maximum. Allows observation of 

mid-game behaviour. Excludes Rounds 1&2, which may reflect noise as subjects learn the game. Also 

employed as an independent variable. 

Overall 229 0.42 0.18 0 0.63 

No Pre-game 109 0.38 0.21 0 0.63 

Pre-game 120 0.46 0.13 0 0.63 

ITRUSTA_56 

Individual average allocation to partner in Rounds 5&6, as proportion of maximum. Typically allows 

observation of stable equilibrium behaviour. Excludes Rounds 1-4, which may reflect noise as subjects learn 

the game. 

Overall 229 0.41 0.18 0 0.69 

No Pre-game 110 0.37 0.21 0 0.69 

Pre-game 119 0.45 0.15 0 0.63 

ITRUSTA_123456 

Individual average allocation to partner over Rounds 1-6, as proportion of maximum. Allows observation of 

the whole game, drawing on more information than the two-round equivalents. May include noise from early 

rounds. 

Overall 247 0.41 0.16 0 0.63 

No Pre-game 119 0.37 0.18 0 0.63 

Pre-game 128 0.45 0.12 0 0.63 

Pair Variables 

PTRUSTE_12 
Pair average earnings in Rounds 1&2, as proportion of maximum ($$64). Unlike the individual variables, 

PTRUSTE explicitly captures the PASS decision, given that the stakes double with every PASS (except at 

Overall 124 0.85 0.25 0.00 1.00 

No Pre-game 60 0.80 0.26 0.19 1.00 
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Stage 4). Allows clear observation of the effect of the pre-game and inherent characteristics, with no 

preceding rounds of play involved. Also employed as an independent variable. 
Pre-game 64 0.88 0.24 0.00 1.00 

PTRUSTE_34 

Pair average earnings in Rounds 3&4, as proportion of maximum ($$64). Allows observation of mid-game 

behaviour. Excludes Rounds 1&2, which may reflect noise as players learn the game. Also employed as an 

independent variable. 

Overall 124 0.85 0.28 0.13 1.00 

No Pre-game 60 0.77 0.33 0.13 1.00 

Pre-game 64 0.92 0.20 0.19 1.00 

PTRUSTE_56 
Pair average earnings in Rounds 5&6, as proportion of maximum ($$64). Typically allows observation of 

stable equilibrium behaviour. Excludes Rounds 1-4, which may reflect noise as players learn the game. 

Overall 124 0.82 0.32 0.13 1.00 

No Pre-game 60 0.74 0.36 0.13 1.00 

Pre-game 64 0.89 0.26 0.13 1.00 

PTRUSTE_123456 

Pair average earnings over Rounds 1-6, as proportion of maximum ($$192). Allows observation of the 

whole game, drawing on more information than the two-round equivalents. May include noise from early 

rounds. 

Overall 124 0.84 0.25 0.15 1.00 

No Pre-game 60 0.77 0.29 0.15 1.00 

Pre-game 64 0.90 0.20 0.25 1.00 

1All variables are proportional (i.e. ranging from 0 to 1), with higher values indicative of more trusting behaviour. For individual variables, 0=whole stake to self, 1=whole stake to partner. For pair variables, 0=pair 
always passes at Stage 4, 1=pair always takes at Stage 4. 
2For the individual variables, the sample size (n) is restricted by the fact that some subjects didn’t make any allocation decisions in the relevant portion of the game. 
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4.4.2.4 Survey 

The final activity collected socio-demographic data, allowing us to control for 

several non-experiential trust drivers. We gathered information on gender, age, 

country of parental origin (as a crude measure of cultural background), and 

education level (Table 4.2). For several variables (e.g. subject age and education 

level), we observed a clear bimodal distribution, justifying their transformation into 

binary variables. This observed bimodality likely results from the fact that our 

sample consisted primarily of undergraduate (aged under 21 and without a 

bachelor’s degree) and postgraduate (aged 21+ with a bachelor’s degree) students. 

The percentage of subjects who identified as being of Asian parental origin (50.8%) 

is notably high, considering the study was conducted in Australia. This may reflect 

the student population of the lead author’s university. However, we acknowledge 

that there may be some selection bias, with certain types of student (e.g. international 

students) having greater flexibility to attend sessions, or being more responsive to 

the monetary incentives provided for participation.  

4.4.3 Analysis 

All statistical analysis was carried out with STATA 12.1 (StataCorp, 2013). We 

modelled the drivers of individual and pair trust behaviour (Table 4.3) as a function 

of a range of non-experiential and general experiential independent variables (Table 

4.2).  

Using Ordinary Least Squares regression resulted in predictions that were not 

bounded by zero and one, which are a logical impossibility given our dependent 

variables are all proportional. Therefore, we instead ran generalised linear models 

with robust standard errors (McCullagh & Nelder, 1989), using a logit link function 

to ensure that our predicted values ranged from zero to one. To choose our final 

models, we: 1) identified those models with the lowest values of Akaike’s (AIC) and 

Schwarz’s Bayesian Information Criteria (BIC) (Akaike, 1974; Schwarz, 1978); 2) 

ran link tests to identify misspecification of functional form (Pregibon, 1980); and 3) 

calculated Pseudo-R² following the procedure outlined by Zheng and Agresti (2000). 

We used the above modelling approach for all eight of our dependent variables, 

allowing us to identify key drivers of trusting behaviour by individuals and pairs in 
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the initial stages of the game (Rounds 1&2), the middle stages (Rounds 3&4), the 

concluding stages (Rounds 5&6), and in the game as a whole (Rounds 1-6). We 

present all eight models to assess whether and how the drivers of trusting behaviour 

change over the course of the game, and between individuals and pairs.  

4.5  Results  

4.5.1 Pass Take Game results 

We report aggregate summary statistics for the Pass Take Game over six pooled 

rounds (Figure 4.3) – given no significant time series trends were evident – for the 

whole sample, and disaggregated by treatment group. For the pass/take decision, we 

report the number and percentage of subjects that made the relevant decision at each 

Stage. For the allocation decision, we report the percentage allocated to self and 

other by taking subjects. We also describe how take decisions were distributed over 

the four stages, both overall and disaggregated by treatment group.  

Overall, 93.0%, 93.3% and 89.8% of subjects passed at Stages 1, 2 and 3, 

respectively. Almost all of the subjects who made it to Stage 4 chose to take, which 

is expected given that passing there results in mutual zero earnings. The 1.4% that 

did pass likely did so due to lapses in concentration or misunderstanding of the rules. 

At each Stage, our subjects gave away 8.8%, 16.8%, 28.2%, and 47.6%, 

respectively. Allocation at each stage is significantly different from the next at the 

95% confidence level. Our subjects typically divided their earnings almost exactly 

equally at Stage 4.  

Contrasting pass/take behaviour for the control (no pre-game) and treatment (pre-

game) groups reveals that the treatment group consistently passed more than the 

control group at Stage 1 (96.6% versus 89.2%), Stage 2 (95.7% versus 90.7%) and 

Stage 3 (93.8% versus 84.9%). All differences between the treatment and control 

groups are significant at the 95% confidence level, strong evidence that the pre-game 

subjects were more inclined to trust their partners than control subjects. Stage 4 

passes are similar for both control and treatment groups, which is unsurprising given 

that these passes are likely errors. In general, the control subjects allocated slightly 

less to their partner than the treatment subjects (particularly at Stage 1). However, 
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two-sample t-tests indicate that this difference is not significant at the 95% 

confidence level at any of the four stages. 

Figure 4.4 displays how take decisions were distributed over the four stages. Overall, 

7.1%, 6.3%, 9.0% and 77.7% of take decisions occurred at Stage 1, 2, 3 and 4, 

respectively. The distribution of take decisions clearly differs between the control 

and treatment groups. In the control group, 10.9%, 8.4%, 12.3% and 68.3% of take 

decisions occurred at Stages 1, 2, 3 and 4, respectively. By contrast, in the treatment 

group, 3.4%, 4.2%, 5.8% and 86.5% of take decisions happened at Stages 1, 2, 3 and 

4, respectively. A proportions test indicates that significantly more take decisions 

were made at Stage 4 in the treatment group, compared to the control group 

(p=0.00).  
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Figure 4.3: Pass Take Game Results, pooled over six rounds 

Note that x denotes the amount that the player who has just chosen “TAKE” allocates to themselves.  
Results are listed as follows: overall, control (no pre-game), treatment (pre-game) 
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Figure 4.4: Distribution of take decisions over Stages 1-4, pooled over six rounds 
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4.5.2 Drivers of trust behaviour in the Pass Take Game 

4.5.2.1 Individual trust behaviour 

Table 4.4 displays our four individual trust models. Each model includes both the 

experiential and non-experiential variables that we measured (Table 4.2). In 

Appendix III.i, we provide models that separate the experiential and non-experiential 

variables influencing individual trust behaviour.   

Model 1 indicates that the key variable influencing trust behaviour in the first two 

Pass Take Game rounds was the pre-game (general experience). Specifically, it 

suggests that happy subjects allocated significantly more to their partners than non-

happy subjects (p=0.00). The non-experiential variables all have insignificant p-

values. Model 1 passes the link test, given its non-significant p-value (p=0.41), and 

has a Pseudo-R² of 0.13.  

Model 2 introduces the effect of preceding rounds of play (specific experience) on 

the middle rounds. The pre-game was not significant, but preceding rounds played a 

role. Specifically, the more a subject’s partner gave to them in the previous two 

rounds (partITRUSTA_12), the more generous that subject was in the next two 

(p=0.04). The subject’s own behaviour from the preceding rounds (ITRUSTA_12) 

was not significant, suggesting that reciprocity was driving the development of the 

trust relationship. Non-experiential variables were again insignificant. This model 

passed the link test (p=0.77) and had a Pseudo-R² of 0.11.  

Model 3 strengthens the evidence supporting the importance of specific experience – 

particularly recent specific experience. Both the subject’s own behaviour 

(ITRUSTA_34) and their partner’s behaviour (partITRUSTA_34) were statistically 

significant (p=0.02 and p=0.00, respectively), suggesting that both subjects within 

the pair had probably settled into a pattern by the final two game rounds. By 

contrast, the pre-game and Round 1&2 behaviour were not significant. One non-

experiential variable was also significant, suggesting that adult subjects allocated 

more to their partners than youth subjects (p=0.03). Model 3 passed the link test 

(p=0.44), and had a Pseudo-R² of 0.10.  
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In Model 4 the primary factor influencing behaviour over all six rounds was the pre-

game. Both sad and happy subjects shared more with their partners than those with 

no pre-game experience (p=0.05 and p=0.00, respectively). Model 4 passed the link 

test (p=0.92), with a Pseudo-R² of 0.15. 

Overall, the individual modelling results indicate that the most influential variables 

influencing individual trust behaviour were general and recent specific experience.  

4.5.2.2 Pair trust behaviour 

Table 4.5 displays our four pair trust models, each drawing on 124 observations, 

corresponding to the number of pairs that completed the experiment. Again, each 

model includes both the experiential and non-experiential variables that we measured 

(Table 4.2). In Appendix III.i, we provide models that separate the experiential and 

non-experiential variables influencing pair trust behaviour. 

All four models failed the link test (p=0.03, 0.00, 0.00, and 0.04, respectively), and 

various log/power transformations and interaction terms failed to address the 

possible functional form misspecification identified by the test. However, running 

the exact same models using ordinary least squares (OLS) regression enabled all four 

models to pass the link test at the 99% level of confidence, with negligible changes 

to the results. We believe this supports the validity of our GLM results, despite the 

problematic link tests. Therefore, we present the GLM models so that our predictions 

range from zero to one, with the caveat that functional form misspecifications may 

be present.  

Model 5 identifies the pre-game as a key variable influencing pair earnings in the 

first two rounds. Specifically, where pairs contained two happy members, they 

tended to earn significantly closer to the maximum than where they did not (p=0.03). 

One non-experiential variable is significant – pairs with mixed Asian/non-Asian 

subjects, and pairs with two Asian subjects earned further from the maximum than 

pairs with no Asian subjects (p=0.04 for both). Model 5 has a Pseudo-R² of 0.25. 

Model 6 incorporates specific experience in the form of preceding rounds. Unlike in 

the individual model, the pre-game exerted a strong effect on the middle rounds, 

with happy/happy pairs earning proportionally much more than other pairs (p=0.00). 
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Mixed sad/happy pairs also earned proportionally more than those with no pre-game 

experience (p=0.05). Earnings in the first two rounds strongly impacted the middle 

rounds (p=0.00). This model had a Pseudo-R² of 0.21.  

Model 7 suggests that the pre-game strongly influenced earnings in the last two 

rounds, but only for happy/happy pairs (p=0.00). Whilst the first two rounds 

appeared not to be important, the middle two clearly were – the more the pair earned 

in the middle two rounds, the greater their earnings in the final two (p=0.00). Model 

7 has a Pseudo-R of (0.19).  

Model 8 describes pair behaviour over all six rounds, revealing that the key 

independent variable was the pre-game. The happier the pre-game, the more the pair 

earned. Mixed pairs earned more than pairs with no pre-game experience (p=0.01), 

as did happy/happy pairs (p=0.00). Sad/sad pairs did not differ significantly from 

pairs with no pre-game experience. The non-experiential variables were again not 

significant. The Pseudo-R² for Model 8 was 0.25.  

The pair model insights align very closely with their individual equivalents. Clearly, 

both general and specific experience significantly influenced the trust relationship. 

By contrast, the non-experiential variables that we measured were rarely and 

inconsistently significant.  
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Table 4.4: Regression models predicting individual trust behaviour in Rounds 1&2, 3&4, 5&6 and 1–6  
 MODEL 1: ITRUSTA_12 MODEL 2: ITRUSTA_34 MODEL 3: ITRUSTA_56 MODEL 4: ITRUSTA_123456 

Variable Coefficient RSE p-value Coefficient RSE p-value Coefficient RSE p-value Coefficient RSE p-value 

constant -0.32 0.17 0.06*1 -1.84 0.47 0.00*** -3.17 0.59 0.00*** -0.65 0.19 0.00*** 

PRE-GAME             

N base   base   base   base   

S 0.12 0.09 0.20 -0.04 0.08 0.64 -0.07 0.09 0.45 0.19 0.10 0.05* 

H 0.35 0.07 0.00*** 0.03 0.08 0.67 0.00 0.06 0.97 0.48 0.08 0.00*** 

             

ITRUSTA_12    1.36 0.83 0.10 0.42 0.57 0.46    

partITRUSTA_12    1.72 0.84 0.04** -0.03 0.69 0.97    

             

ITRUSTA_34       2.44 1.06 0.02**    

partITRUSTA_34       3.18 0.98 0.00***    

             

RISK             

N base   base   base   base   

R 0.02 0.08 0.76 0.10 0.08 0.18 -0.01 0.07 0.93 0.05 0.08 0.55 

GENDER             

M base   base   base   base   

F 0.11 0.08 0.18 -0.06 0.07 0.36 -0.01 0.07 0.94 -0.04 0.09 0.67 

AGE             

Y base   base   base   base   

A -0.02 0.09 0.86 0.03 0.06 0.59 0.16 0.08 0.03** -0.02 0.10 0.82 

ASIAN             
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N base   base   base   base   

Y 0.04 0.08 0.63 0.04 0.07 0.55 0.12 0.06 0.06 0.09 0.08 0.30 

EDUC             

N base   base   base   base   

Y 0.00 0.09 0.97 0.06 0.07 0.35 -0.04 0.05 0.45 0.00 0.10 0.98 

CONSISTENT             

N base   base   base   base   

Y -0.11 0.10 0.27 0.18 0.13 0.16 -0.02 0.11 0.88 0.11 0.13 0.39 

             

  Obs. 217  Obs. 180  Obs. 164  Obs. 247 

  AIC 1.01  AIC 1.03  AIC 1.05  AIC 1.00 

  BIC -1098.79  BIC -865.91  BIC -760.96  BIC -1080.46 

  link test 0.41  link test 0.77  link test 0.44  link test 0.92 

  PseudoR  0.13  PseudoR  0.11  PseudoR  0.10  PseudoR  0.15 
1 ***, **, and * denote statistical significance at the 99%, 95% and 90% levels of confidence, respectively.
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Table 4.5: Regression models predicting pair trust behaviour in Rounds 1&2, 3&4, 5&6 and 1–6  
 MODEL 5: PTRUSTE_12 MODEL 6: PTRUSTE_34 MODEL 7: PTRUSTE_56 MODEL 8: PTRUSTE_123456 

Variable Coefficient RSE p-value Coefficient RSE p-value Coefficient RSE p-value Coefficient RSE p-value 

constant 2.96 1.37 0.03**1 -3.66 0.87 0.00*** -2.25 1.04 0.03** 2.02 1.18 0.09* 

PRE-GAME             

NN base   base   base   base   

SS 0.25 0.53 0.64 0.46 0.49 0.35 -0.14 0.52 0.79 0.31 0.53 0.56 

SH 0.53 0.48 0.28 1.83 0.95 0.05* 0.36 0.49 0.47 1.06 0.39 0.01** 

HH 2.38 1.06 0.03** 16.07 0.65 0.00*** 15.01 0.54 0.00*** 3.78 1.05 0.00*** 

PTRUSTE_12    5.44 0.80 0.00*** 1.09 1.03 0.29    

PTRUSTE_34       4.94 0.64 0.00***    

RISK_PAIR             

NN base   base   base   base   

NR 0.52 0.55 0.35 0.36 0.65 0.58 -0.36 0.69 0.60 0.38 0.47 0.42 

RR 0.22 0.54 0.68 0.69 0.80 0.39 0.53 0.77 0.49 0.51 0.48 0.28 

GENDER_PAIR             

MM base   base   base   base   

MF -0.37 0.59 0.51 -0.25 0.65 0.70 -0.15 0.65 0.82 -0.42 0.54 0.44 

FF -0.17 0.61 0.78 -1.18 0.68 0.09 -0.08 0.63 0.90 -0.52 0.61 0.39 

AGE_PAIR             

YY base   base   base   base   

YA 0.04 0.75 0.96 -0.28 0.88 0.75 -0.02 0.48 0.97 0.01 0.86 1.00 

AA -0.44 0.73 0.55 -0.21 0.84 0.80 -0.27 0.46 0.56 -0.42 0.85 0.62 

ASIAN_PAIR             

NN base   base   base   base   
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NY -1.40 0.67 0.04** 0.22 0.67 0.75 0.40 0.42 0.34 -0.50 0.53 0.34 

YY -1.44 0.70 0.04** 0.76 0.81 0.35 -0.43 0.57 0.46 -0.59 0.58 0.31 

EDUC_PAIR             

NN base   base   base   base   

NY -0.12 0.62 0.85 0.63 0.72 0.38 -0.45 0.47 0.33 -0.12 0.66 0.86 

YY -0.42 0.58 0.47 0.77 0.86 0.37 -0.77 0.60 0.20 -0.39 0.63 0.54 

             

CONSISTENT_PAIR             

NY base   base   base   base   

YY 0.05 0.39 0.90 0.59 0.45 0.19 -0.36 0.45 0.43 0.13 0.38 0.73 

             

  Obs. 124  Obs. 124  Obs. 124  Obs. 124 

  AIC 0.90  AIC 0.72  AIC 0.72  AIC 0.92 

  BIC -476.45  BIC -488.66  BIC -485.92  BIC -478.83 

  link test 0.03**  link test 0.00***  link test 0.00***  link test 0.04** 

  PseudoR  0.25  PseudoR  0.21  PseudoR  0.19  PseudoR  0.25 
1 ***, **, and * denote statistical significance at the 99%, 95% and 90% levels of confidence, respectively.
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4.6  Discussion and conclusion 

Overall, our results illuminate the role of various non-experiential and experiential 

factors influencing the trust-building process. 

We found little evidence that the non-experiential drivers we controlled for were 

important. Risk attitudes were never significant, supporting the evidence suggesting 

that trusting and taking a risk are not closely-related decisions (e.g. Ben-Ner & 

Halldorsson, 2010; Bohnet et al., 2008; Corgnet et al., 2016; Eckel & Wilson, 2004; 

Fetchenhauer & Dunning, 2012; Houser et al., 2010). Only two of our measured 

socio-demographics (age, cultural background) were significant, and only in a single 

model each. Therefore, our work does not provide strong support for the notion that 

socio-demographic characteristics are a primary driver of trust behaviour. This aligns 

with some prior studies (Ashraf et al., 2006; Bouma et al., 2008; Burks et al., 2003; 

Ermisch et al., 2009; Gächter et al., 2004). Whilst this particular study does not point 

to a key role for non-experiential drivers of trust, we fully acknowledge that we have 

controlled for only a subset of potentially important non-experiential factors. For 

example, measuring a wider range of attitudinal and personality-related variables 

could have yielded different results. However, we justify our limited measurement of 

non-experiential variables by the fact that our primary aim was to explore 

experiential factors. Implementing an extensive array of attitude and personality 

measurement protocols would have been unreasonably taxing for subjects, in the 

context of our already lengthy experimental sessions. 

By contrast, we obtained strong evidence in support of previous work that identifies 

specific experience (repeated interaction with the same partner) as critically 

important to trust building. This was most apparent for recent specific experience, 

corresponding in our case to immediately preceding rounds of trust game play. This 

result is intuitive – recent experiences are freshest in our minds, and therefore may 

weigh into decision making more heavily than older experiences. This result also 

confirms the results of previous studies of repeated trust games, in which trust is 

found to increase with repetition (Kanagaretnam et al., 2010; King-Casas et al., 

2005). We interpret our results with the caveat that the Pass Take Game is not a 

perfect substitute for the specific experience amassed in a real-world trust 
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relationship. However, the game does allow for repeated interactions between two 

individuals, in which each makes decisions with real-world impacts on the other. 

Because of this, we view the Pass Take Game as a valid and pragmatic proxy for 

real-world trust, which allows us to draw meaningful insights in spite of its 

simplified nature. 

We see the key contribution of this paper as the identification of general experience 

(with a different partner in a different activity) as an important driver of trust 

building. The link between general experience and trust was most significant for 

positive general experiences. This result loosely supports previous work linking pre-

exposure to various pre-activities and information with trust behaviour (Ben-Ner & 

Putterman, 2009; Berg et al., 1995; Bracht & Feltovich, 2009). Similarly, our work 

supports a previous study linking trust behaviour in repeated games with the results 

of previous trust games played with a different partner (Engle-Warnick & Slonim, 

2006). However, we are not aware of any previous work exploring the effect of a 

pre-game with one partner on trust behaviour with a new partner. This study has thus 

made an original contribution to knowledge, implying that people can take quite 

general experiences into account when deciding whether to trust or not. There is 

some intuition to this insight – when deciding whether or not to trust someone we 

don’t know, we have no direct experience to draw upon. Therefore, we may instead 

consider other relevant general experiences to guide our expectations of how the 

person will behave.  

Our interpretation of the results relating to general experience is limited in that the 

particular measure of general experience we used may not necessarily represent 

other possible forms of general experience. Furthermore, given its environmental 

conservation focus, our pre-game might have affected trust behaviour in ways that 

are unrelated to general experience. Despite these limitations, we feel that our results 

provide a useful starting point for understanding the linkages between general 

experience and trust building. Future research could explore different kinds of 

general experience, and possibly observe the point at which general experience 

becomes too general to meaningfully affect trust behaviour.  
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Overall, our work highlights the critical importance of experiential drivers to trust 

building. General and specific experiences both appear to play a role, and more 

strongly influence behaviour than the non-experiential variables that we measured. 

This insight indicates a need to account for a broader set of experiential drivers than 

have previously been considered in trust-related research.  

In terms of real-world implications, our work broadly suggests that trust might be 

able to be actively built using general interventions, in addition to or perhaps even 

instead of specific ones. This insight could have relevance in any situation where 

trust building is being actively fostered to promote the efficiency of economic 

transactions. Building trust through general (as opposed to specific) experience may 

even lead to more cost-effective ways of lowering the transaction costs of exchanges, 

although whether or not this is the case is likely to vary greatly in different contexts. 

Finally, this study makes an intuitive comment about trust relationships in the real 

world – that when people make the decision to trust someone or not, they draw upon 

not only specific but also general experiences that are relevant to the situation at 

hand, depending on what information is available to them.  
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5.1   Introduction 

It is increasingly recognised in the ecological sciences that considering the landscape 

scale can be critical to the success of biodiversity conservation efforts (McKenzie et 

al., 2013). Because of this, in private land conservation there has been a recent 

emphasis on moving away from discrete, site-scale approaches, and towards creating 

landscape-scale programs in which biodiversity benefits are created across property 

boundaries (Cooke & Moon, 2015; Goldman et al., 2007). In the literature, scholars 

have proposed various ways to accomplish this, which generally fall on a spectrum 

ranging from coordinated to collaborative approaches (Prager, 2015). Whilst all of 

the possibilities along this spectrum have the potential to generate landscape-scale 

biodiversity benefits, collaborative options could offer greater economic and social 

advantages than other approaches (Franks & Emery, 2013; Narloch et al., 2017; 

Prager, 2015).  

In recent decades, private land conservation programs have also increasingly adopted 

competitive tendering mechanisms, which are thought to achieve conservation 

benefits more cost-effectively than non-competitive flat-rate programs (Latacz-

Lohmann & Van der Hamsvoort, 1997; Schilizzi & Latacz-Lohmann, 2007; 

Stoneham et al., 2003). Whilst flat-rate programs may be easier to administer, if the 

payment rate is set incorrectly they run the risk of over-compensating some 

landholders whilst failing to attract others (de Vries & Hanley, 2016). In competitive 

tenders, this problem is avoided by having landholders nominate their own 

compensation rate in the form of a bid, and compete with one another for access to 

limited funding. The competitive nature of the program gives participants an 

incentive to submit bids close to costs, thus reducing overcompensation. 

Landholders whose proposed projects have high costs but also high biodiversity 

benefits may be more likely to participate than they would be in a non-competitive 

program, given their success will be based on cost-effectiveness, not just costs. 

Despite the growing emphasis on collaboration to achieve landscape-scale private 

land conservation, it is not yet clear under what circumstances collaborative 

programs are most likely to work well, or better than other alternatives. Survey and 

interview studies with landholders indicate that trusting relationships could enhance 
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collaboration (e.g. Bergmann & Bliss, 2004; Emery & Franks, 2012; Marshall, 

2004). However, up until now, the relationship between trust and collaboration 

within private land conservation programs had not been explored experimentally, 

either in the laboratory or in the field. Moreover, it has not been clear whether the 

counterfactual to a trusting relationship is a distrusting one, or one in which potential 

collaborators do not know one another at all. Various studies have also suggested 

that competition could be an important factor, with competitive environments 

suggested to be detrimental to collaboration (Cooke & Moon, 2015; de Vries & 

Hanley, 2016; Franks & Emery, 2013; Meadows et al., 2012). Again, this had not 

been tested experimentally up until now.  

From the existing literature on collaborative private land conservation, we identified 

several key knowledge gaps. These included: i) how trust relationships and program 

design separately and jointly affect collaboration (addressed in Paper 1, Chapter 2); 

ii) how trust relationships affect the overall program performance of competitive 

tenders (addressed in Paper 2, Chapter 3)1; and iii) how agencies can create a trust 

environment conducive to collaboration (addressed in Paper 3, Chapter 4). In this 

thesis, we have sought to fill these gaps using economic experiments. These 

experiments constitute a preliminary, but important step towards providing 

policymakers with guidance on how to give collaborative private land conservation 

programs their best chance to succeed.  

In the remainder of this chapter, we: summarise the key findings of our three papers 

(Section 5.2); offer policy implications from these findings (Section 5.3); discuss the 

key methodological and research contributions of this thesis (Section 5.4); 

acknowledge the limitations of our work and suggest avenues for future research 

(Section 5.5); and offer final conclusions (Section 5.6). 

5.2  Summary of key research findings 

In this section we present the key findings from each of the three papers comprising 

the main body of this thesis. To give an overview of the main results, the key 

                                                 
1 Recall that we were prevented from completing a comprehensive analysis of the relationship between trust and flat-rate 
program performance by the fact that there was limited session-level variability in trust in the flat-rate sessions. However, in 
Appendix IV we present the program-level analysis we were able to carry out for the flat-rate program, and compare it where 
possible to the tender variant.  
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findings from Papers 1 and 2 are summarised succinctly in Table 5.1, given both 

papers address the relationship between trust and collaboration, albeit at different 

levels. Results from Paper 3 are not included in this table as it explores the reverse 

effect, namely the relationship between collaboration (with a different partner, and 

representing general experience), and trust. 

5.2.1 Paper 1: How do trust relationships and competitive program design 

affect collaborative behaviour in private land conservation programs? 

x In the flat-rate program, trusting partnerships displayed higher levels of 

collaborative behaviour (measured by Collaboration Choice, Attempted and 

Successful Collaboration2) than distrusting partnerships. Unknown 

partnerships behaved more collaboratively than distrusting partnerships, but 

slightly less collaboratively than trusting partnerships. 

x In the tender program, trusting partnerships displayed higher levels of 

collaborative behaviour than either distrusting or unknown partnerships. 

Levels of collaborative behaviour were similar between the latter two types of 

partnerships. 

x Flat-rate trusting partnerships displayed similar levels of collaborative 

behaviour to tender trusting partnerships, although willingness to collaborate 

declined over successive rounds in the tender program whilst remaining stable 

in the flat-rate program. 

x Flat-rate distrusting partnerships displayed similar levels of collaborative 

behaviour to tender distrusting partnerships, although willingness to 

collaborate declined over successive rounds in the tender program whilst 

remaining stable in the flat-rate program (demonstrating a similar pattern as 

was exhibited by trusting partnerships over successive rounds). 

x Flat-rate unknown partnerships displayed higher levels of collaborative 

behaviour than tender unknown partnerships. The levels of collaborative 

behaviour remained stable over successive rounds in both groups.  

                                                 
2Recall that in Paper 1, Collaboration Choice (CC) denoted whether or not a subject was willing to collaborate, Attempted 
Collaboration (AC) described whether or not their pair attempted to collaborate (i.e. whether or not both partners were willing 
to collaborate, and Successful Collaboration (SC) indicated whether or not their pair succeeded in collaborating (i.e. both were 
willing to collaborate, and they agreed on a joint bid price if applicable. For the flat-rate program, AC and SC were equivalent, 
but could take different values in the tender if both partners were willing to collaborate, but failed to agree on a joint bid price. 
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5.2.2 Paper 2: Collaborative conservation tender performance in unknown, 

distrusting and trusting populations 

x In the tender program, the percentage of program costs paid as rent (Criterion 

1) was higher in the distrusting population than in the unknown or trusting 

populations, in which rent payments were similar. Rent payments significantly 

decreased over successive rounds in the unknown population, but not in the 

trusting or distrusting populations. 

x The tender program was most cost-effective for the agency (Criterion 2) in the 

unknown and trusting populations, and least cost-effective for the agency in 

the distrusting population. Budgetary cost-effectiveness improved over 

successive program rounds in all three populations. 

x The tender program was most cost-effective for the landholders (Criterion 3) in 

the unknown population, and least cost-effective for landholders in the trusting 

and distrusting populations, which were similar to one another. Economic cost-

effectiveness improved over successive rounds in all three populations. 

x The number of winning collaborators (Criterion 4) in the tender program was 

highest in the trusting population, and lowest in the unknown and distrusting 

populations, in which the number of winning collaborators were similar. The 

number of winning collaborators remained stable over successive rounds in all 

three populations. 

x The percentage of winning collaborators who met the effort requirement 

(Criterion 5) was highest in the distrusting population, and lowest in the 

unknown and trusting populations. A slightly lower percentage of winning 

collaborators met the effort requirement in the unknown population, compared 

to the trusting population. The percentage of winning collaborators who met 

the effort requirement remained stable over successive rounds. 

x Landholder effort expenditure was most efficient (Criterion 6) in the unknown 

population, and least efficient in the distrusting and trusting populations. Effort 

efficiency was slightly worse in the distrusting population than in the trusting 

population. Landholder effort expenditure became more efficient over 

successive rounds in all three populations.   
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5.2.3 Paper 3: The role of general and specific experience in building trust 

x Experiential drivers of trust more strongly drove the development of trust 

relationships than the non-experiential drivers that we measured, at both the 

individual and pair level. 

x Specific experience was represented by repeated rounds of the Pass Take 

Game with the same partner, and strongly drove the formation of trust 

relationships at both the individual and pair level. The more recent the specific 

experience, the more strongly it influenced trust behaviour.  

x General experience was represented by a pre-game in the form of a 

collaborative conservation program with a different partner, and also strongly 

drove the formation of trust relationships at both the individual and pair level. 

It made no difference whether general experience was gained in a flat-rate 

versus tender conservation program – both affected trust building similarly.  
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Table 5.1: Key findings summary: trust relationships, program design and collaborative conservation programs  

 Flat-rate Program  Tender Program 

Unknown Partner 

Paper 1: Collaborative Behaviour1  
x Unknown < Trust2 
x Unknown > Distrust 
x Unknown > Tender Unknown 
x Collaboration Choice, Attempted Collaboration and Successful 

Collaboration remained stable over time 
 
 

Paper 1: Collaborative Behaviour 
x Unknown < Trust 
x Unknown = Distrust 
x Unknown < Flat-rate Unknown 
x Collaboration Choice, Attempted Collaboration and Successful 

Collaboration remained stable over time 
 

Paper 2: Collaborative Program Performance 
x Criterion 1: % Rent payments:  

     Unknown = Trust < Distrust, improved over time 
x Criterion 2: Budgetary cost-effectiveness ($$/HS)3:  

     Unknown = Trust < Distrust, improved over time 
x Criterion 3: Economic cost-effectiveness ($$/HS):  

     Unknown = Distrust, Unknown < Trust, improved over time 
x Criterion 4: Number of winning collaborators:  

     Unknown = Distrust < Trust, stable over time 
x Criterion 5: % Winning collaborators who met the effort requirement:  

     Unknown = Trust < Distrust, stable over time 
x Criterion 6: Effort efficiency (expended/required):  

     Unknown = Distrust, Unknown < Trust, improved over time 

Distrusted Partner 

Paper 1: Collaborative Behaviour 
x Distrust < Unknown 
x Distrust < Trust 
x Distrust = Tender Distrust 
x Collaboration Choice, Attempted Collaboration and Successful 

Collaboration remained stable over time 

Paper 1: Collaborative Behaviour 
x Distrust  = Unknown 
x Distrust  < Trust 
x Distrust  = Flat-rate Distrust 
x Collaboration Choice declined over time, whilst Attempted and 

Successful Collaboration remained stable  
 

Paper 2: Collaborative Program Performance 
x Criterion 1: % Rent payments:  

     Distrust > Unknown = Trust, stable over time 
x Criterion 2: Budgetary cost-effectiveness ($$/HS): 

     Distrust > Unknown = Trust, improved over time  
x Criterion 3: Economic cost-effectiveness ($$/HS):  
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     Distrust = Unknown, Distrust = Trust, improved over time 
x Criterion 4: Number of winning collaborators:  

     Distrust = Unknown < Trust, stable over time 
x Criterion 5: % Winning collaborators who met the effort requirement: 

     Distrust > Unknown = Trust, stable over time 
x Criterion 6: Effort efficiency (expended/required):  

     Distrust = Unknown, Distrust = Trust, improved over time 

Trusted Partner 

Paper 1: Collaborative Behaviour 
x Trust  > Unknown 
x Trust  > Distrust 
x Trust  = Tender Trust 
x Collaboration Choice, Attempted Collaboration and Successful 

Collaboration remained stable over time 
 
 
 

 

Paper 1: Collaborative Behaviour 
x Trust  > Unknown 
x Trust  > Distrust 
x Trust  = Flat-rate Trust 
x Collaboration Choice declined over time, whilst Attempted and 

Successful Collaboration remained stable  
 

Paper 2: Collaborative Program Performance 
x Criterion 1: % Rent payments:  

     Trust = Unknown < Distrust, stable over time  
x Criterion 2: Budgetary cost-effectiveness ($$/HS): 

     Trust = Unknown < Distrust, improved over time 
x  Criterion 3: Economic cost-effectiveness ($$/HS):  

     Trust > Unknown, Trust = Distrust, improved over time  
x Criterion 4: Number of winning collaborators:  

     Trust > Unknown = Distrust, stable over time  
x Criterion 5: % Winning collaborators who met the effort requirement: 

     Trust = Unknown < Distrust, stable over time  
x Criterion 6: Effort efficiency (expended/required):  

     Trust > Unknown, Trust = Distrust, improved over time 
1Collaborative behaviour comprises the three variables that are the focus of Paper 1, namely Collaboration Choice (CC), Attempted Collaboration (AC) and Successful Collaboration (SC). 
2The =, > and < signs should be interpreted in accordance with the variable descriptions in each paper, and are based on statistical significance at the 10% level.  
3$$=Experimental Dollars, HS=Habitat Score.  
 



154 
 

5.3  Policy implications 

The results described in our three papers constitute an important step in the process 

of test-bedding collaborative private land conservation programs. Taken as an 

integrated whole, the work we have conducted helps to answer the questions below:  

x When should collaborative private land conservation programs work well? 

x Should collaborative private land conservation programs adopt a competitive 

design? 

x How can agencies create a trust environment conducive to collaboration? 

We now discuss the above three questions in turn, drawing on our three papers as 

needed to demonstrate how they contribute to answering each question and could 

ultimately contribute to informing policy, subject to the results of field testing.  

5.3.1 When should collaborative private land conservation programs work 

well? 

Papers 1 and 2 indicate that: i) collaborative private land conservation programs have 

the highest chance of working well when trust between prospective collaborators is 

high; and ii) tender program performance might improve over repeated rounds for 

several performance criteria. We now discuss the implications of each of these 

findings in turn.  

Paper 1 shows that at the individual and partnership levels, trusting relationships 

foster collaboration between two individuals. In both the competitive and non-

competitive program types, the highest collaboration rates were observed in trusting 

partnerships. Therefore, if agencies want as many landholders as possible to choose 

to collaborate with one another, trust is likely to be highly beneficial. Conversely, 

distrust will most likely generate lower collaboration rates, meaning that distrusting 

populations are probably less suited to collaborative conservation programs. This 

accords with both intuition and previous non-experimental work in the private land 

conservation context (Bergmann & Bliss, 2004; Goldman et al., 2007; Marshall, 

2004; Prager, 2015). It also aligns well with previous experimental work that is not 

related specifically to private land conservation (e.g. Bouma et al., 2008; De Cremer 

& Stouten, 2003; Gächter et al., 2004). However, whilst the difference between trust 
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and distrust is clear and consistent, our results suggest that the effect of unknown 

populations on collaborative behaviour depends on program design. We will address 

this in Section 5.3.2.  

Paper 2 indicates that the overall performance of collaborative tenders is enhanced in 

trusting populations compared to distrusting or unknown ones, both via its effect on 

collaboration rates and in other ways, for example through lowering collaborative 

bids to improve program cost-effectiveness and decrease rent payments (Appendix 

II.iii). We are not aware of any previous studies that consider how trust relationships 

affect the performance of private land conservation programs, rendering it difficult to 

draw comparisons with similar work. Given their apparent novelty, our results may 

be of considerable interest to future researchers and eventually policymakers, if field 

experimentation yields similar results.    

Thus, our work broadly suggests that trust relationships could indeed overcome key 

barriers to collaboration. As noted in Chapter 1, these barriers might include the 

transaction costs associated with joint projects, uncertainty as to whether or not the 

collaborative partner will fulfil their obligations (Goldman et al., 2007; Gole et al., 

2005; Prager, 2015), and competition (Cooke & Moon, 2015; de Vries & Hanley, 

2016; Franks & Emery, 2013). If our results hold in the field, they imply that 

policymakers should seek wherever possible to preferentially implement 

collaborative programs in high-trust populations, and to avoid it where distrust 

predominates.  

However, in trusting populations agencies may still need to be wary of effort 

shirking between trusting partners in collaborative tenders. In addition to causing 

some collaborative projects to fail, such behaviour could have negative ramifications 

for the willingness of affected participants to engage in further initiatives. Further 

research is needed to ascertain how prevalent effort shirking is in the field compared 

to the lab. For real landholders, effort shirking behaviour may have long-term 

implications, potentially causing significant damage to social relationships with their 

co-collaborator and other community members. By contrast, our laboratory subjects 

were anonymously paired, and unable to identify one another. Therefore, there was 

little or no risk of social consequences beyond the confines of the lab. If field studies 
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show that effort shirking is indeed common between trusting collaborators in the 

real-world context, agencies may need to consider how to develop preventive 

strategies. For example, agencies might draw collaborators’ attention to the risk of 

project failure if each individual’s obligations within the joint project are not met, 

and encourage transparent communication between partners to increase the 

probability that collaborative projects succeed as planned. Such communication 

could reduce the chance of collaborative project failure, without generating 

inefficient effort expenditures as landholders strive to ensure effort requirements are 

met.  

Given its apparent importance as revealed by this thesis, an obvious question is how 

agencies might measure trust in the target population. This is likely to depend on the 

agency’s knowledge of, and previous experience with, the relevant group of 

landholders. For example, the agency may have actually implemented partnered or 

group activities of some kind in the past, allowing them to assess how willing 

landholders are to engage with potential collaborators in the area. Even having 

worked with landholders on past non-collaborative initiatives may furnish agencies 

with some – albeit limited – insight into how collaboration is likely to be received. In 

some areas, there may even be a strong track record of collaborative involvement in 

successful joint initiatives, such as Landcare-type initiatives (Hajkowicz, 2009; 

Prager & Vanclay, 2010). Similarly, past collaboration on invasive species 

management, or within irrigation or marketing cooperatives could be relevant. The 

social capital created through such activities may make these areas particularly 

amenable to collaborative conservation3.  

More broadly, certain communities or even nations could actually be more or less 

predisposed towards collaborative conservation than others, depending on their trust 

characteristics. Trust is widely acknowledged as a key component of social capital 

(Pretty, 2003), which has been shown to differ significantly between countries (van 

Oorschot et al., 2006). Trust itself has also been shown to differ between countries, 

as measured using survey tools (Delhey & Newton, 2005). Fukuyama (1995) 

contrasts the economies of ‘high-trust’ nations such as Japan, the United States, and 

                                                 
3 As a side note, areas that are most amenable to collaborative initiatives could well be less amenable to non-collaborative 
tenders, given the higher risk of collusion between participating landholders. 
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Germany with ‘low-trust’ nations such as China, France and Italy. Whilst the cited 

studies do not all measure the same exact concept in the same manner, they broadly 

suggest that there could be systematic and significant differences in trust between 

countries and across cultures. Thus, collaborative private land conservation might 

work better in some communities or nations than others.  

If agencies are very uncertain about the predominant type of relationships that exist 

within their target population and resources permit, they may be able to carry out 

surveys in advance to directly measure trust levels. A variant of the widely-used 

World Values Survey question could be useful, which asks “Generally speaking, 

would you say that most people can be trusted, or that you can’t be too careful in 

dealing with people?” (e.g. Johnson & Mislin, 2012). This question could be 

modified to be more specific to the target population, to restrict the frame of 

reference to the landholders with whom a given landholder could potentially 

collaborate.    

Paper 2 provides evidence that the performance of collaborative tenders might 

improve over repeated program rounds. Budgetary cost-effectiveness, economic 

cost-effectiveness and effort efficiency improved significantly over successive 

rounds in all three population types (unknown, distrusting, trusting). In addition, the 

percentage of program costs consisting of rent payments also declined over time in 

the unknown population. As these measures improved, the other criteria (number of 

winning collaborators, percentage winning collaborators who met the effort 

requirement) remained stable, indicating that the aforementioned improvements 

could be achieved without sacrificing performance in other areas. A key question is 

the extent to which conservation agencies have the resources available to them to 

implement programs over a sufficient number of rounds to generate substantial 

improvement in performance. This is likely to vary greatly from context to context.  

In summary, our work indicates that collaborative programs are likely to work best 

where trust is high within the target population, are will probably struggle where 

distrust predominates. Furthermore, collaborative tenders may perform better over 

successive implementation rounds.    
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5.3.2 Should collaborative conservation programs adopt a competitive 

design? 

Paper 1 provides evidence as to whether or not private land conservation programs 

should adopt a competitive design if fostering collaboration is a key objective. Our 

work suggests that this depends on the trust relationships in the target population. 

Specifically, program design is likely to be more important the less the target 

landholders know each other. If potential partners do not know one another well, 

they are far less likely to collaborate in a competitive tender than in a non-

competitive flat-rate program. By contrast, if they do know one another, potential 

collaborators will instead base their decision to collaborate on their existing 

relationship, in which case trust should generate higher levels of collaborative 

behaviour than distrust (Section 5.3.1). A caveat to this is that we find some 

evidence that over repeated program rounds, collaboration rates decline in the 

competitive program for trusting (and distrusting) partnerships. This means that the 

degree of collaborative behaviour in trusting and unknown partnerships may become 

increasingly similar, the more program rounds are conducted. 

If these results hold in the field, the implication is that agencies should avoid using 

competitive tenders in two situations. Firstly, tender designs are likely to be 

unsuitable where potential partners typically do not know one another. Paper 1 

indicates that collaborative behaviour will be at very low levels. Whilst Paper 2 

suggests that in unknown populations the tender itself may perform well for non-

collaborative criteria, performance is likely to be poor across the collaborative 

criteria. This indicates that the landscape-scale conservation benefits of collaboration 

will not be achieved, probably making it pointless to have included collaboration in 

the program design in the first place. Paper 1 shows that when using flat-rate 

designs, by contrast, similar collaboration rates may be achieved in unknown and 

trusting populations.  

Secondly, tender designs may be problematic even where prospective collaborators 

know and trust one another, but the agency plans to run the program over many 

rounds. An example of this is when the agency runs multiple bidding rounds, or 

ongoing iterations of the program over several years. In such cases, there is a risk 
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that collaboration rates in trusting populations may decay over successive iterations 

of tender designs, to the point where they are similar to those observed in unknown 

populations. As described above, this means that the benefits of collaboration will go 

unrealised, and running a collaborative program has become pointless.  

Assessing the degree to which potential partners know one another could be 

challenging for implementing agencies. However, it could be critical to determine 

whether or not the target population consists of many “unknown” potential 

collaborators if a tender design is being considered. Similar solutions to those we 

suggested for measuring trust could also apply here (Section 5.3.1). Some agencies 

may be able to gauge how well landholders know one another based on previous 

experiences working in the same population. The degree to which the target 

landholders tend to be engaged with community initiatives and different kinds of 

local groups may also provide a rough guide.  

Ultimately, the question of whether or not collaborative conservation programs 

should adopt a competitive design appears to depend on how well prospective 

partners know one another, and possibly on how many program rounds the agency 

plans to run. Our work suggests that the tender mechanism might be best used to 

encourage collaboration when prospective partners trust each other, and when a 

single or a low number of program rounds will be run. In this case, agencies may be 

able to access the cost-effectiveness gains of using a collaborative instrument 

(allowing the achievement of greater environmental benefits per dollar spent) that is 

also competitive (thus reducing the cost of each unit of environmental benefit 

obtained). Unfortunately, implementing a low number of rounds may not allow for 

the progressive program performance improvements described in Section 5.3.1. By 

contrast, a flat-rate alternative is likely to best serve situations where potential 

collaborators generally do not know one another, or where they know and trust one 

another and a higher number of program iterations is planned.  

5.3.3 How can agencies create a trust environment conducive to 

collaboration? 

Paper 3 suggests that trust between two individuals can be driven by both general 

and specific experiences. In our study, general experience took the form of the 
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collaborative conservation game played with a different partner. By contrast, specific 

experience was gained through repeated rounds of a trust-building game with the 

same partner. For agencies, this could indicate that more general interventions than 

previously thought may meaningfully influence trust building, in addition to highly 

specific ones. This insight may be useful for agencies attempting to shape the trust 

characteristics of the target population in advance of collaborative program 

implementation.  

Our results suggest that trust-building interventions in which landholders engage in 

collaborative pre-activities could be useful, even when those activities involve a 

broader range of people than their intended partner. In the real world, general 

experience might take the form of preparatory workshops, in which landholders 

complete mock collaborative programs with their peers in groups (e.g. Windle et al., 

2004). In some cases, general experience may already exist in the target area, if 

landholders have previously engaged in group conservation or land management 

activities, again exemplified by Landcare-type initiatives (Prager & Vanclay, 2010).   

Our operationalisation of specific experience could have several real-world 

interpretations. It might translate into existing trust relationships that have developed 

organically over years of sustained social interactions between landholders (Cochard 

et al., 2004). Agencies might also be able to actively create specific experience 

between the particular landholders they want to encourage to be collaborative 

partners. This could involve identifying potential collaborative projects that are 

likely to generate cost-effective conservation benefits, and then actively targeting the 

relevant landholders. By having these landholders complete preparatory activities 

(such as the workshops mentioned above) in pre-specified partnerships, the agency 

might be able to actually create trust using specific experiences, precisely where it is 

needed. 

Depending on exactly how general and specific experience – as we have defined and 

created them – actually map into the real-world context, creating trust based on one 

type of experience versus the other could have economic implications. For example, 

it could be relatively costly to identify and strategically target particular landholders, 

and then attempt to create specific experience – and hence trust – between them. By 
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contrast, running open workshops to create general experience could be a far more 

cost-effective option. However, further work that is more closely grounded in a field 

context is needed to determine precisely how general and specific experience 

translate into real-world terms, and what the full economic implications are of Paper 

3’s results for collaborative conservation policy.  

5.4  Innovation and contribution to knowledge 

5.4.1  Methodological contributions 

The experimental design itself contains several innovative aspects. Firstly, our 

Conservation Game variants were implemented for the first time, having been 

created specifically for this research project. The two Conservation Games can be 

used in future experiments with or without modification, to test how the competitive 

versus non-competitive program distinction interacts other factors in other contexts.  

Whilst our Pass Take Game itself was drawn from Ho and Weigelt (2005), the 

manner in which we implemented it has not been previously explored. Specifically, 

we used repeated rounds with a partners design to create proxy trusting or distrusting 

relationships between experimental subjects. Many previous studies have 

implemented repeated trust games, some of which have subjects retaining the same 

partner throughout (e.g. Kanagaretnam et al., 2010; King-Casas et al., 2005). 

However, to the best of our knowledge, no previous study has measured the effect of 

the relationships thus created on further behaviours – in our case, collaboration.  

Implementing the Pass Take Game in this way provided a standardised approach to 

creating proxy trust relationships, so that we could observe their effect on 

collaboration in a rigorous way. Alternative means of introducing trust into the 

laboratory such as recruiting subjects with existing real-world trust relationships 

would not have permitted this standardisation, and introduced potential confounding 

factors. Thus, the use of the Pass Take Game to create relationships and the 

measurement of their impact on subsequent behaviour constitutes another novel 

element of this work, and may be applicable to a wide range of other research 

questions and contexts.    
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We applied three existing performance measures to a collaborative tender for the 

first time. These were: 1) the percentage of program costs consisting of rent 

payments; 2) budgetary cost-effectiveness; and 3) economic cost-effectiveness. We 

also introduced three new performance measures relevant to collaborative tenders. 

These new measures were: 1) the number of winning collaborators in the program; 

2) the percentage of winning collaborators in the program who met a minimum effort 

requirement; and 3) how efficiently participants in the program expended effort to 

meet that requirement. Without these new measures, our assessment of how well our 

collaborative tender actually worked in the experiment would have failed to capture 

important elements of performance.  

Our three new measures provide a yardstick by which future collaborative programs 

might be assessed, and may inspire development of further metrics depending on the 

particulars of program design. Therefore, researchers and implementation agencies 

alike may make use of or further build upon the performance measures presented in 

this thesis, enabling objective assessment of the extent to which collaborative 

programs achieve their intended outcomes. 

5.4.2  Research contributions 

The research contained in the first two papers of this thesis is the first to explore the 

relationship between trust, program design and collaboration in the private land 

conservation context using behavioural experiments.  

Both trust and competitive design have been suggested as potentially important 

factors in previous non-experimental private land conservation research, and other 

research unrelated to private land conservation. However, so far as we are aware, 

Paper 1 is the first to experimentally test how both trust and competitive program 

design separately and jointly affect collaborative behaviour in the private land 

conservation context.  

To the best of our knowledge, Paper 2 is the first to consider a possible relationship 

between the predominant type of trust relationship in a population, and the 

performance of a collaborative private land conservation program. Given the 

significant impact of trust on the performance of the collaborative tender, we have 
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thus identified an important factor that implementing agencies may need to consider 

when implementing collaborative private land conservation programs.  

A key contribution of both Papers 1 and 2 is the direct comparison of distrusting 

with unknown partnerships and populations. In the literature, it is well established 

that trust enhances collaboration-related behaviours. However, it is typically not 

explicitly stated what counterfactual is being assumed. We have taken the initiative 

to directly compare trusting relationships with both distrusting relationships and 

relationships in which partners do not know one another at all. Our results indicate 

that the unknown/distrust distinction can be an important one. We view this as a key 

contribution of this research, because it draws attention to an aspect previously 

neglected.  

Thus, the first two papers of this thesis constitute both an original contribution to 

knowledge, and an important step in the process of test-bedding collaborative private 

land conservation programs. Having built on previous survey and interview research, 

our work now paves the way to artefactual field experiments, field experiments, and 

full-scale implementation. Because of our work, further investigation can take place 

with robust evidence suggesting that trust relationships and program design are both 

important features to consider in collaborative initiatives. 

Paper 3 provides an original contribution to our understanding of the process by 

which trust relationships are built. We found that both specific experience (same 

task, same partner) and general experience (different task, different partner) were 

important to the trust-building process. As already stated, the link between specific 

experience and trust is well-established. However, we could not identify any existing 

work that considers how more general experiences impact trust-building. Therefore, 

this work has identified a new factor that should be considered in further analyses of 

the trust-building process.  

5.5  Limitations and future research directions 

In this section we acknowledge some key limitations of the research described in this 

thesis, and indicate useful avenues of further research related to the thesis topic. 
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This work draws on data gathered from 248 (mostly) student subjects from one 

university, and as such is, of course, limited. Future replication with larger and/or 

non-student samples could be valuable. Furthermore, conducting cross-national or 

cross-cultural replicates could provide interesting insight into the extent to which 

people approach trust- and collaboration-related decisions differently in different 

countries and cultures. As we have already noted, trust and social capital are thought 

to vary spatially at multiple scales. Future work could attempt to create ‘trust maps’ 

indicating where collaborative initiatives have the greatest chance of success. These 

could then be overlaid with ‘landscape-scale conservation maps’ that indicate the 

areas in which landscape-scale conservation would be most valuable. Such analyses 

could yield ‘collaborative conservation hotspots’, in which collaborative 

conservation is most likely to both work well and be highly beneficial in ecological 

terms.  

Interpretation of our results is limited by the specific experimental design and 

parameterisation we adopted, and altering either may generate different results. For 

example, we limited collaboration to two partners for simplicity. Future research 

could consider collaboration within larger groups, possibly even drawing on social 

network analysis to explore how the network structure of whole populations might 

determine the suitability of collaborative private land conservation program designs. 

A second example is our assumption in the competitive tender that the habitat value 

of collaborative conservation is 25% higher than that of non-collaborative 

conservation. We chose our parameter values to be easily manageable for our 

experimental participants, whilst not inconsistent with a plausible reality. Future 

research could explore alternative values for the various parameters within our 

design, possibly underpinned by results from the field. For example, if field results 

were to indicate a higher value of collaborative relative to non-collaborative 

conservation than what we have used, and this were to be integrated into the 

experimental design, the result could be higher collaboration rates and overall 

conservation benefit than what we have observed here. This is one amongst many 

possible outcomes of manipulating the different parameters in our experiment. 

Depending on the objectives of future research, manipulating some parameters may 
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be of more interest than others. The relationship between certain parameters could 

also be more important than their absolute values.  

This work is also limited by the particular means by which we chose to 

operationalise various concepts, including trust, collaboration, environmental 

orientation, and risk attitudes. To take one example, we operationalised the concept 

of trust using a modified version of Ho and Weigelt (2005). We selected this game 

from a range of possible trust games (e.g. Berg et al., 1995; Güth et al., 1997; 

McKelvey & Palfrey, 1992), given the rich, multi-stage format that we viewed as 

able to create a more nuanced proxy for real-world trust than simpler alternatives. 

However, many other operationalisations of trust are possible. Furthermore, as we 

have previously noted, trust can be conceptualised as arising from both experiential 

and non-experiential elements. Our work deals largely with experientially-driven 

trust, given we have no direct representation of non-experiential trust in our design. 

Future work could attempt to understand, capture and measure trust in a broader 

way, including both experiential and non-experiential elements. One way of doing so 

may be to use the World Values Survey question (Johnson & Mislin, 2012). Deeper 

consideration of the nature of trust and its experiential and non-experiential drivers 

may lead to the development of further trust measurement protocols, incorporating 

both behavioural and attitudinal elements.  

Future research could extend our work into the field. The use of laboratory 

experiments with student subjects was appropriate for our project, given work 

exploring the relationships between trust, competition and collaborative conservation 

to date has relied purely on landholder surveys and interviews. Student experiments 

provide a low-cost and logistically straightforward means of testing preliminary 

hypotheses, which is what we have done. However, the use of laboratory 

experiments necessarily requires abstraction from and simplification of the real-

world context, and may not be able to accurately represent some potentially 

important aspects of reality (e.g. the real-world possibility of financial losses).   

Given the significance of our results, the logical next step is to conduct artefactual 

field experiments in the laboratory with actual landholders, possibly followed by 

field trials (see List & Price, 2013). Our experiments aimed to test for differences 
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between groups in collaborative behaviour, program performance, and trust building. 

Therefore, this research has not attempted to comment on absolute levels of these 

behaviours in the field. Artefactual and field experiments could provide such 

information. Absolute levels of trust and collaborative behaviour could be higher in 

the field than what we observed in the laboratory, given previous research on trust-

related experiments generally concludes that students exhibit lower levels of trusting 

– and trustworthy – behaviour than their non-student counterparts (Bellemare & 

Kröger, 2007; Fehr & List, 2004; Johnson & Mislin, 2011), and that similar results 

have been obtained for pro-social behaviours more generally (e.g. Anderson et al., 

2013; Belot et al., 2015). Therefore, student studies typically provide a ‘lower 

bound’ or ‘pessimistic’ estimate of such behaviours in the real world (Bellemare & 

Kröger, 2007; Falk et al., 2013). 

A further extension of our work could consider which specific elements of 

competitive versus non-competitive program design drive the observed differences 

in collaborative behaviour. Although we designed them to be as similar as possible, 

our competitive auction and non-competitive flat-rate program differ from one 

another across multiple dimensions – for example, the auction is more complicated, 

more uncertain and more competitive than the flat-rate program. Any of these three 

aspects could have been the key driver of willingness to collaborate, or some 

combination of all of them. Future work might attempt to unpack the sub-

components of program design, to assess which of them most strongly affect 

behaviour.  

The effect of general experiences on trust might also warrant further research 

attention. We made our research design as efficient as possible, by looking at two-

way effects between the Pass Take Game and the Conservation Game. Hence, 

‘general experience’ was operationalised as the Conservation Game. There are an 

infinite number of ways in which general experience could have been differently 

captured. This may warrant further experimentation, to observe the point at which 

general experience becomes too general to actually have an effect on trust building. 

In any case, the effect of general experience on trust building certainly needs to be 

tested with real landholders. Conservation agencies need to know with much greater 

precision what types of activities actually create the requisite general experience to 
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facilitate future trusting and collaborative behaviour. This will allow them to assess 

the costs and benefits of trying to actively shape trust relationships within their target 

population to encourage collaboration, versus simply opting for a non-collaborative 

program instead.  

Another possible avenue for future research could be to explore how trust, 

competition and collaboration relate to one another beyond the private land 

conservation context. We designed our experiments with a very specific application 

in mind (private land conservation), and ascertaining the extent to which our findings 

apply more broadly would deepen and extend our work. For example, trust 

relationships and competitive environments may influence the formation of 

collaborative partnerships by businesses, or even nations. Research investigating 

different applications and at different scales could be insightful. In contrast to the 

applied research described in this thesis, context-neutral experimentation at a more 

theoretical level would also valuably inform our understanding of trust, competition 

and collaboration more broadly. Finally, where we have explored the effect of trust 

and competition on collaboration, an interesting avenue for future work could be to 

look at the reverse effects i.e. how collaboration affects trust and competition in 

various contexts.   

5.6  Conclusion 

This thesis builds on our current understanding of trust, competitive program design, 

and collaboration in the context of private land conservation. Our results broadly 

suggest that trusting relationships between collaborators will give collaborative 

private land conservation programs a significantly higher chance of success than 

when distrusting relationships exist between collaborators. This applies irrespective 

of whether a tender or flat-rate program design is used, especially where the number 

of program iterations is small. Our work further indicates that competitive tendering 

should only be used to deliver collaborative programs when potential collaborators 

already know and trust one another, and few program rounds will be implemented. 

By contrast, flat-rate designs should be preferred where prospective partners do not 

know one another, or where they know and trust one another but many program 

rounds are anticipated. Finally, we find that trust relationships may be sensitive to 
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general experiences (with a different partner in a different, but contextually relevant, 

activity) in addition to specific ones (with the same partner in the same activity). 

Therefore, agencies may be able to leverage or create general experience prior to 

implementing collaborative programs, which may enable them to increase 

collaboration rates. Failure to recognise the importance of trust relationships, 

program design and experience in future program testing and implementation could 

mean that collaborative programs are implemented where they have a low chance of 

success. Alternatively, and as the test-bedding of collaborative private land 

conservation programs progresses, future researchers – and eventually implementing 

agencies, post-field experimentation – could use the information provided by this 

thesis to either: preferentially implement collaborative conservation programs where 

they are most likely to work well; or actively transform an unsuitable population into 

one in which a collaborative program is more likely to succeed.   
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I.i  Description of sample  

Table I.i presents the socio-demographic and attitudinal characteristics of our sample 

that we measured. These include risk attitudes, gender, age, cultural origin, education 

level, and environmental attitudes. The binary representation of several of these 

variables (e.g. risk, age, education) is justified by the bimodality of the observed 

data, which is likely to be a function of the predominantly student sample (i.e. a 

fairly equal mixture of undergraduate and postgraduate students). 

Table I i: Sample socio-demographics, risk attitudes, and environmental attitudes 

Categorical Variables 
Variable Range Description n % 

RISK 
N 
R 

N=not risk averse (4 or less safe choices) 
R=risk averse (5 or more safe choices) 

102 
146 

41.1 
58.9 

GENDER 
M 
F 

M=male 
F=female 

100 
148 

40.3 
59.7 

AGE 
Y 
A 

Y=youth (18-20 years of age)  
A=adult (21+ years of age) 

84 
164 

33.9 
66.1 

ASIAN N 
Y 

N=otherwise 
Y= both parents born in Asia 

122 
126 

49.2 
50.8 

EDUCATION N 
Y 

N=does not have a bachelor degree or 
higher 
Y=does have a bachelor degree or higher 

113 
135 

45.6 
54.4 

Continuous Variables 
Variable Range Description n mean min max sd 

ENV ATT 1-5 

Average response across the fifteen New 
Ecological Paradigm questions – higher 
values indicate a more pro-environmental 
attitude1 

248 3.70 1.80 4.87 0.47 

1We explored various ways of deriving explanatory variables from the New Ecological Paradigm (NEP) data. These included 
creating five sub-variables based on the five hypothesised facets of an ecological worldview proposed to underpin the protocol: 
1) the reality of limits to growth; 2) anti-anthropocentrism; 3) the fragility of nature’s balance; 4) rejection of exemptionalism; 
and 5) the possibility of an ecocrisis. These five facets are described in greater detail in Dunlap, R., Van Liere, K., Mertig, A., 
& Jones, R. (2000). New Trends in Measuring Environmental Attitudes: Measuring Endorsement of the New Ecological 
Paradigm: A Revised NEP Scale. Journal of Social Issues, 56(3), 425-442. We also used principal components analysis and 
factor analysis to explore the dimensionality of our own data as suggested by Amburgey, J., & Thoman, D. (2012) 
Dimensionality of the New Ecological Paradigm: Issues of Factor Structure and Measurement. Environment and Behaviour, 
44(2), 235-256. In each case, using the hypothesised or derived sub-variables did not improve the explanatory power of our 
models. Therefore, we decided to simply use the average response to the fifteen questions comprising the NEP protocol.  
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I.ii  Models from main paper including all variables  

Table I.ii reproduces Table 2.4 from Paper 1, but includes all measured socio-demographic and attitudinal variables. The below models 

demonstrate that the main effects noted in the paper remain consistent when all variables are included. Additionally, the AIC and BIC values for 

the below models are all higher than those for the models presented in the paper. This constitutes evidence that adding these variables does not 

improve model performance, and justifies our decision to present the more parsimonious models in the main paper.  

Table I ii: Differences between groups for all models with socio-demographics, risk attitudes and environmental attitudes included 

  Willingness to Collaborate Attempted Collaboration  Successful Collaboration  
  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
  CCIGROUP  CC PGROUP  ACIGROUP  AC PGROUP  SCIGROUP  SC PGROUP  

Within Flat-
rate 

FR_U1,2 versus FR_T 3.07* 

(1.96) 
3.22* 
(2.05) 

2.80* 
(1.63) 

3.04* 
(1.78) 

2.64* 
(1.47) 

2.80* 
(1.56) 

       

FR_D versus FR_U 3.48** 
(2.19) 

4.99** 
(3.34) 

2.74* 
(1.62) 

3.38** 
(2.04) 

2.67* 
(1.51) 

3.22** 
(1.84) 

       

FR_D versus FR_T 10.69*** 
(7.99) 

16.01*** 
(12.57) 

7.67*** 
(5.40) 

10.27*** 
(7.33) 

7.04*** 
(4.75) 

9.01*** 
(6.10) 

Within 
Tender 

TE_U versus TE_D 1.41 
(1.07) 

3.37 
(2.68) 

1.28 
(0.97) 

4.24* 
(3.45) 

1.18 
(0.82) 

2.93 
(2.01) 

       

TE_U versus TE_T 18.79*** 
(13.93) 

13.97*** 
(10.28) 

31.80*** 
(21.48) 

22.55*** 
(15.45) 

8.96*** 
(4.80) 

6.96*** 
(3.75) 

       

TE_D versus TE_T 13.35*** 
(11.57) 

4.14 
(3.67) 

24.88*** 
(21.50) 

5.31* 
(4.83) 

7.62*** 
(5.51) 

2.38 
(1.73) 

 
Between 
Flat-rate 
& Tender 

TE_U versus FR_U 8.49*** 
(4.81) 

8.86*** 
(5.08) 

6.87*** 
(3.45) 

7.24*** 
(3.70) 

9.31*** 
(4.46) 

9.56*** 
(4.63) 

       
TE_D versus FR_D 1.73 0.53 1.96 0.51 2.97 1.01 
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(1.39) (0.46) (1.61) (0.44) (2.29) (0.79) 
       

TE_T versus FR_T 1.39 
(1.13) 

2.04 
(1.63) 

0.61 
(0.46) 

0.98 
 (0.74) 

2.74 
(1.75) 

3.85** 
(2.45) 

RISK  
 N base base base base base base 

 Y 0.79 
(0.33) 

0.88 
(0.37) 

0.74 
(0.28) 

0.82 
(0.32) 

0.77 
(0.27) 

0.82 
(0.29) 

GENDER 
 M base base base base base base 

 F 0.45* 
(0.19) 

0.44* 
(0.19) 

0.68 
(0.27) 

0.63 
(0.25) 

0.74 
(0.26) 

0.70 
(0.25) 

AGE 
 Y base base base base base base 

 A 0.82 
(0.46) 

0.98 
(0.56) 

0.49 
(0.24) 

0.57 
(0.28) 

0.60 
(0.26) 

0.66 
(0.29) 

ASIAN 
 N base base base base base base 

 Y 0.93 
(0.39) 

0.96 
(0.41) 

1.03 
(0.39) 

1.01 
(0.39) 

1.07 
(0.37) 

1.09 
(0.38) 

EDUCATION 
 N base base base base base base 

 Y 0.89 
(0.45) 

0.82 
(0.42) 

1.02 
(0.48) 

0.94 
(0.44) 

0.99 
(0.41) 

0.84 
(0.39) 

 ENV_ATT 1.34 
(0.56) 

1.27 
(0.53) 

1.96* 
(0.76) 

1.94* 
(0.77) 

1.78 
(0.64) 

1.80* 
(0.64) 

 n 23803 2480 2380 2480 2380 2480 
 AIC 1976 2038 2222 2304 2344 2437 
 BIC 2051 2114 2297 2380 2419 2513 

1The first group listed is always the base case. For the second group listed, we report the odds-ratio estimate, its statistical significance, and the robust standard error (in parentheses). ***, **, and * denote statistical 
significance at the 99%, 95% and 90% levels of confidence, respectively. 
2FR=Flat-rate, TE=Tender, U=Unknown Partner, D=Distrusted Partner, T=Trusted Partner. 
3Only three of the models draw on the full complement of observations (248 subjects x 10 rounds per subject = 2480 observations). The IGROUP models (Models 1, 3 and 5) each contain 2380 observations from 238 
subjects, because ten subjects are excluded who had no opportunity to make an allocation decision in the final two rounds of Pass Take Game play. Therefore, these models are missing 100 observations each. 
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Although differences between groups in collaborative effort expenditures are not 

statistically significant in any case, there is a repeated pattern of higher contributions 

by distrusting subjects and partnerships, both overall and in each program type. This 

aligns with intuition, which would suggest that distrusting partners will increase their 

effort contribution because of their uncertainty as to whether or not their 

collaborative partner will expend enough effort for the partnership to meet the joint 

minimum effort requirement, and corresponds with what we observed at the session 

level in Paper 2.  

Table I iv: Effort contributions using PTRUST classification 

  n mean min max sd sig diffs 
Overall        

Individual Effort 

Overall 983 6.08 0 10 0.60  
Unknown 554 6.08 0 10 0.53  
Distrust 219 6.13 2 10 0.80  

Trust 210 6.02 1 10 0.50  

Collaborator Effort 

Overall 1094 6.71 0 10 0.81  
Unknown 530 6.70 2 10 0.75  
Distrust 156 6.77 0 10 1.05  

Trust 408 6.72 1 10 0.77  

Combined Collaborator 
Effort 

Overall 547 13.43 6 18 1.15  
Unknown 265 13.40 9 17 1.03  
Distrust 78 13.54 6 18 1.56  

Trust 204 13.43 7 17 1.12  
Flat-rate Program        

Individual Effort 

Overall 532 6.12 0 10 0.70  
Unknown 282 6.14 0 10 0.68 U>T***1 
Distrust 144 6.17 2 10 0.95 D>T* 

Trust 106 6.01 6 7 0.10  

Collaborator Effort 

Overall 748 6.70 0 10 0.87  
Unknown 398 6.70 2 10 0.79  
Distrust 96 6.72 0 10 1.31  

Trust 254 6.70 1 10 0.77  

Combined Collaborator 
Effort 

Overall 374 13.41 6 18 1.24  
Unknown 199 13.40 9 17 1.09  
Distrust 48 13.44 6 18 1.96  

Trust 127 13.41 7 17 1.13  
Tender Program        

Individual Effort 

Overall 451 6.03 1 10 0.45  
Unknown 272 6.02 2 7 0.32  
Distrust 75 6.07 4 8 0.41  

Trust 104 6.04 1 10 0.71  

Collaborator Effort 

Overall 346 6.74 2 9 0.66  
Unknown 132 6.70 4 8 0.62  
Distrust 60 6.85 6 7 0.36  

Trust 154 6.73 2 9 0.78  

Combined Collaborator 
Effort 

Overall 173 13.48 8 16 0.93  
Unknown 66 13.39 11 15 0.86  
Distrust 30 13.70 13 14 0.47  

Trust 77 13.47 8 16 1.11  
1 ***, **, and * denote statistical significance at the 99%, 95% and 90% levels of confidence, respectively. 
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I.v  Pure treatment effects analysis  

Here we present the pure treatment effects analysis. It differs from the main analysis 

in that the Distrust and Trust subgroups are aggregated into the Known (K) 

treatment. The Unknown (U) treatment results are the same as those presented in the 

main paper, as are the Overall and Program Type results. We include this analysis 

for completeness, and note that aggregating the Distrust and Trust subgroups tends to 

equalise and mask the important differences that we describe in Paper 1.  

Table I.v: Differences between groups for all models, pure treatment effects 

 Model 1 Model 2 Model 3 
 CC  AC  SC  

FR_U1 vs FR_K 0.88 
(0.47) 

1.16 
(0.59) 

1.13 
(0.54) 

TE_U vs TE_K 8.02*** 
(5.06) 

12.14*** 
(7.32) 

5.18*** 
(2.56) 

FR_U vs TE_U 0.11*** 
(0.06) 

0.13*** 
(0.07) 

0.10*** 
(0.05) 

FR_K vs TE_K 0.98 
(0.58) 

1.35 
(0.80) 

0.45 
(0.23) 

    
n 2480 2480 2480 

AIC 2037 2306 2437 
BIC 2066 2335 2466 

1The first group listed is always the base case. For the second group listed, we report the odds-ratio estimate, its statistical 
significance, and the robust standard error (in parentheses). ***, **, and * denote statistical significance at the 99%, 95% and 
90% levels of confidence, respectively. 
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II.i  Description of sample  

Table II.i presents the socio-demographic and attitudinal characteristics of the 120 

subjects who completed the tender version of the Conservation Game.  

Table II i: Sample socio-demographics and environmental attitudes 

Categorical Variables 
Variable Range Description n % 

RISK 
N 
R 

N=not risk averse (4 or less safe choices) 
R=risk averse (5 or more safe choices) 

50 
70 

41.7 
58.3 

GENDER 
M 
F 

M=male 
F=female 

48 
72 

40.0 
60.0 

AGE 
Y 
A 

Y=youth (18-20 years of age)  
A=adult (21+ years of age) 

43 
77 

35.8 
64.2 

ASIAN 
N 
Y 

N=otherwise 
Y= both parents born in Asia 

64 
56 

53.3 
46.7 

EDUCATION N 
Y 

N=does not have a bachelor degree or 
higher 
Y=does have a bachelor degree or higher 

60 
60 

50.0 
50.0 

Continuous Variables 
Variable Range Description n mean min max sd 

ENV ATT 1-5 

Average response across the fifteen New 
Ecological Paradigm questions – higher 
values indicate a more pro-environmental 
attitude 

120 3.66 1.80 4.53 0.45 
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II.ii  Relationship between variables used in the analysis  

Figure II.ii displays all of the variables we used for the analysis presented in the 

main paper, and demonstrate how they relate to one another. For example: 1. Rent 

Payments is a function of x. Landholder Rents and viii. Program Costs; and x. 

Landholder Rents is a function of vi. Bids and vii. Landholder Costs. 
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Figure II.ii: Relationships between variables used in the analysis 
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II.iii  Additional variables used in the analysis  

Here we present the additional variables that we used in the analysis for the main 

paper. We have organised these additional variables according to the labels displayed 

in Figure II.ii (i-x). For each variable, we include: 

x The unpooled and pooled descriptive graphs  

x A random-effects panel regression model predicting the variable as a function of 

session type (U, D, T), including all comparisons between groups 

x Brief interpretation notes  

Table II.iii: Summary of the regression results to follow 

Variable Result Summary 

i – Number of Collaborators D1=U, T>U, T>D 

ii – All Winners D<U, T=U, T=D 

iii – Percentage of Collaborators who Win D=U, T=U, T=D 

iv – Number of Winning Collaborators who meet the Effort Requirement D=U, T>U, T=D 

v.i – Program Effort Costs D>U, T=U, T<D 

v.ii – Average Individual Effort Costs D=U, T=U, T=D 

v.iii – Average Collaborator Effort Cost per person D>U, T=U, T<D 

vi.i – Individual Bids D>U, T=U, T<D 

vi.ii – Collaborative Bids D=U, T=U, T<D 

vii – Landholder Costs D>U, T=U, T=D 

viii – Program Costs D>U, T=U, T<D 

ix – Program Environmental Benefits D=U, T=U, T=D 

x – Rent D>U, T=U, T<D 
1U=Unknown Session, D=Distrust Session, T=Trust Session. The =, > and < signs are based on statistical significance at the 
10% level as reported in the remainder of Appendix II.iii.  
 

Note that we have not provided information for several variables included in Figure 

II.ii. The relevant variables and the reason for their exclusion are listed below: 

The number of winning individuals 

We assume that agencies implementing a collaborative auction are primarily 

interested in how many collaborators win, as opposed to individuals.  

The number of winning individuals meeting the effort requirement 

Winning individuals had no reason to expend anything other than 6 effort units 

($$60). Therefore, as expected, very few individuals failed the effort requirement 
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(four instances in 120 rounds of play). We attribute these effort failures to lack of 

concentration or misunderstanding of the rules of play.  

Negotiation costs 

This variable is purely a function of how many winning collaborators there are, and 

is thus equivalent to that measure multiplied by $$10 per winning collaborator.  

Minimum required effort costs 

This variable is purely a function of how many winning individuals and 

collaborators there are who meet the effort requirement, and is thus equivalent to 

those measures multiplied by $$60 for individuals and $$75 per person for 

collaborative pairs.  

Overall average bids 

This variable is problematic to interpret because it captures both individual and 

collaborative winning bids that meet the effort requirement. Therefore, we present 

average bids for winning individuals and collaborators who meet the effort 

requirement separately.  

Habitat Score 

This variable is purely a function of how many winning individuals and 

collaborators there are who meet the effort requirement, and is thus equivalent to 

those measures multiplied by 10 HS for individuals and 25 HS for collaborative 

pairs. 

 All other variables listed in Figure II.ii are either presented in the main paper, or 

below.  
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x Note the link between collaborative effort costs and the percentage of collaborators 
meeting the effort requirement – the low effort contributions observed here for the U 
and T sessions explain their comparatively high collaborative effort failure rates  
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x However, this was likely offset somewhat by the fact that the large number of 
winning individuals in the U sessions consistently met the effort requirement and 
thus actually incurred their effort costs (elevating landholder costs) 
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x In the U sessions, we observed low program costs as expected given the 
combination of having few collaborators, low bidding, and some collaborative effort 
failures   
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II.iv  Pure treatment effects analysis  

Here we present the pure treatment effects analysis, by reproducing Figure 3.4 and 

Tables 3.3, 3.4, and 3.5 from Paper 2, but aggregating the Distrusting and Trusting 

sessions into a Known session type. This allows the interested reader to observe the 

pure effects of our experimental treatments. The Unknown (U) treatment results are 

the same as those presented in the main paper. We include this analysis for 

completeness, and note that it masks the important differences between the Trusting 

and Distrusting sessions described in Paper 2.  
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Table II iv.i: Pure Treatments Analysis – Trend Analysis – Spearman's rank order correlation coefficients: relationship between round and criterion value 

 Criterion 1 
% Rent Payments 

Criterion 2 
Budgetary CE 

Criterion 3 
Economic CE 

Criterion 4 
# Collabs Win 

Criterion 5 
% Collabs Meet 

Criterion 6 
Effort Efficiency 

Unknown (U) -0.26**1 -0.42*** -0.31** -0.06 0.06 -0.41*** 
Known (K) -0.25** -0.42*** -0.43*** -0.03 0.04 -0.50*** 
1 ***, **, and * denote statistical significance at the 99%, 95% and 90% levels of confidence, respectively. 

Table II iv.ii: Pure Treatments Analysis – Performance Criteria Modelling Results 

 
Model 1 

% Rent Payments 
n=120 

Model 2 
Budgetary CE 

n=120 

Model 3 
Economic CE 

n=120 

Model 4 
# Collabs Win 

n=120 

Model 5 
% Collabs Meet 

n=1042 

Model 6 
Effort Efficiency 

n=120 

Constant 20.47***1 
(0.68) 

7.81*** 
(0.07) 

6.19*** 
(0.02) 

2.2** 
(0.32) 

81.84*** 
(7.21) 

1.02** 
(0.00) 

Unknown (U – base case) vs Known (K) 1.35 
(1.75) 

0.23 
(0.18) 

0.07 
(0.05) 

1.37** 
(0.57) 

12.98* 
(7.68) 

0.02** 
(0.01) 

1Each cell in the table reports the estimate, its statistical significance, and the robust standard error (in parentheses). ***, **, and * denote statistical significance at the 99%, 95% and 90% levels of confidence, 
respectively.  
2Model 5 draws on fewer observations than the others, because in some rounds (programs) there were no winning collaborators. 

 

Table II iv.iii: Pure Treatments Analysis – Comparing Mean Observed Performance Criteria Values to Benchmark Levels (Proportional) 

 Criterion 1 
% Rent Payments 

Criterion 2 
Budgetary CE 

Criterion 3 
Economic CE 

Criterion 4 
# Collabs Win 

Criterion 5 
% Collabs Meet 

Criterion 6 
Effort Efficiency 

Benchmark 0% $$6/HS $$6/HS 8 100% 1 
Min/max desired Min Min Min Max Max Min 
Overall 0.21 1.32 1.04 0.36 0.89 1.03 
Unknown (U) 0.201 1.30 1.03 0.28 0.84 1.02 
Known (K) 0.22 1.34 1.04 0.45 0.95 1.04 
Ranking U>K U>K U>K K>U K>U U>K 
1Bolded values indicate the best-performing group, whereas italicised values indicate the worst-performing group. This is also captured by the “Ranking” row.  
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II.v  Full regression models from main paper  

Here we present the full random-effects panel regression models from the main paper with Unknown as the base session type. In the 

paper, our primary focus was on the significance of differences between session types, hence not providing the information on 

constants.  

Table II iv: Full regression models including constants with Unknown as base case 

 Model 1 
% Rent Payments 

(n=120) 

Model 2 
Budgetary CE 

(n=120) 

Model 3 
Economic CE 

(n=120) 

Model 4 
# Collabs Win 

(n=120) 

Model 5 
% Collabs Meet 

(n=1042) 

Model 6 
Effort Efficiency 

(n=120) 
Constant (U as base) 20.47***1 

(0.68) 
7.81*** 
(0.07) 

6.19*** 
(0.02) 

2.2*** 
(0.33) 

81.81*** 
(7.26) 

1.02*** 
(0.00) 

Unknown (U) base 
 

base 
 

base 
 

base 
 

base 
 

base 
 

Majority Distrust (D) 4.12*** 
(0.76) 

0.51*** 
(0.11) 

0.06 
(0.08) 

0.60 
(0.73) 

18.19** 
(7.26) 

0.02 
(0.02) 

Majority Trust (T) -1.42 
(2.26) 

-0.04 
(0.24) 

0.08** 
(0.03) 

2.13*** 
(0.36) 

8.19 
(7.85) 

0.01* 
(0.01) 

1Each cell in the table contains the estimate, its statistical significance, and the robust standard error (in parentheses). ***, **, and * denote statistical significance at the 99%, 95% and 90% levels of 
confidence, respectively.  
2Model 5 draws on fewer observations than the others, because in some rounds (programs) there were no winning collaborators.  
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III.i  Separate models of experiential versus non-experiential drivers of trust building  

Here we reproduce Tables 4.4 and 4.5 from Paper 3, but model the relationship between the experiential drivers of trust building separately from 

the non-experiential drivers. These models demonstrate that the effects observed in Paper 3 persist, whether experiential and non-experiential 

drivers are included in the same model, or separate models.  

Table III i.i: Experiential Drivers of Individual Trust 

 MODEL 1: ITRUSTA_12 MODEL 2: ITRUSTA_34 MODEL 3: ITRUSTA_56 MODEL 4: ITRUSTA_123456 
Variable Coefficient RSE p-value Coefficient RSE p-value Coefficient RSE p-value Coefficient RSE p-value 
constant -0.32 0.06 0.00***1 -1.56 0.48 0.00*** -2.94 0.58 0.00*** -0.52 0.07 0.00*** 
             
PRE-GAME             

N base   base   base   base   
S 0.10 0.09 0.27 -0.02 0.08 0.77 -0.06 0.09 0.51 0.20 0.10 0.04** 
H 0.35 0.07 0.00*** 0.02 0.07 0.77 0.00 0.06 0.99 0.47 0.08 0.00*** 

             
ITRUSTA_12    1.30 0.84 0.12 0.45 0.57 0.44    
partITRUSTA_12    1.72 0.85 0.04** -0.16 0.71 0.82    
             
ITRUSTA_34       2.35 1.06 0.03**    
partITRUSTA_34       3.15 0.97 0.00***    

             
  Obs. 217  Obs. 180  Obs. 164  Obs. 247 
  AIC 0.96  AIC 0.97  AIC 0.98  AIC 0.95 
  BIC -1130.78  BIC -896.74  BIC -791.25  BIC -1313.31 
  link test 0.99  link test 0.23  link test 0.72  link test 0.96 
  PseudoR  0.13  PseudoR  0.11  PseudoR  0.10  PseudoR  0.15 

1 ***, **, and * denote statistical significance at the 99%, 95% and 90% levels of confidence, respectively. 
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Table III i.ii: Non-Experiential Drivers of Individual Trust 

 MODEL 1: ITRUSTA_12 MODEL 2: ITRUSTA_34 MODEL 3: ITRUSTA_56 MODEL 4: ITRUSTA_123456 
Variable Coefficient RSE p-value Coefficient RSE p-value Coefficient RSE p-value Coefficient RSE p-value 
constant -0.19 0.17 0.26 -0.40 0.21 0.06*1 -0.51 0.24 0.04** -0.46 0.19 0.01** 
             
RISK             

N base   base   base   base   
R 0.01 0.08 0.88 0.05 0.10 0.59 0.08 0.10 0.45 0.02 0.08 0.77 

             
CONSISTENT             

N base   base   base   base   
Y -0.10 0.10 0.31 0.17 0.16 0.30 0.15 0.17 0.38 0.11 0.14 0.44 

             
GENDER             

M base   base   base   base   
F 0.11 0.09 0.19 -0.08 0.10 0.41 -0.16 0.11 0.14 -0.03 0.09 0.76 

AGE             
Y base   base   base   base   
A -0.01 0.09 0.96 -0.06 0.11 0.58 0.13 0.12 0.25 0.00 0.10 0.10 

ASIAN             
N base   base   base   base   
Y 0.04 0.08 0.64 0.01 0.10 0.95 0.10 0.10 0.32 0.07 0.09 0.38 

EDUC             
N base   base   base   base   
Y -0.03 0.09 0.73 -0.02 0.11 0.85 -0.14 0.10 0.15 -0.04 0.09 0.64 

             
  Obs. 217  Obs. 229  Obs. 229  Obs. 247 
  AIC 1.00  AIC 1.01  AIC 1.01  AIC 0.99 
  BIC -1108.63  BIC -1167.11  BIC -1163.23  BIC -1289.49 
  link test 0.91  link test 0.84  link test 0.85  link test 0.31 
  PseudoR  0.14  PseudoR  0.18  PseudoR  0.19  PseudoR  0.16 

1 ***, **, and * denote statistical significance at the 99%, 95% and 90% levels of confidence, respectively.  
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Table III i.iii: Experiential Drivers of Pair Trust 

 MODEL 5: PTRUSTE_12 MODEL 6: PTRUSTE_34 MODEL 7: PTRUSTE_56 MODEL 8: PTRUSTE_123456 
Variable Coefficient RSE p-value Coefficient RSE p-value Coefficient RSE p-value Coefficient RSE p-value 
constant 1.41 0.22 0.00***1 -2.04 0.55 0.00*** -2.98 0.59 0.00*** 1.23 0.21 0.00*** 
             
PRE-GAME_PAIR             

NN base   base   base   base   
SS 0.24 0.47 0.61 0.73 0.44 0.10 0.03 0.47 0.96 0.46 0.45 0.31 
SH 0.63 0.48 0.19 1.37 0.90 0.13 0.17 0.56 0.76 1.02 0.41 0.01** 
HH 2.35 1.03 0.02** 14.47 0.44 0.00*** 14.46 0.48 0.00*** 3.65 0.99 0.00*** 

             
PTRUSTE_12    4.44 0.69 0.00*** 1.28 0.94 0.17    
             
PTRUSTE_34       4.51 0.74 0.00***    

             
  Obs. 124  Obs. 124  Obs. 124  Obs. 124 
  AIC 0.77  AIC 0.58  AIC 0.58  AIC 0.76 
  BIC -523.26  BIC -537.01  BIC -534.82  BIC -528.93 
  link test 0.52  link test 0.00***  link test 0.00***  link test 0.18 
  PseudoR  0.25  PseudoR  0.21  PseudoR  0.19  PseudoR  0.24 

1 ***, **, and * denote statistical significance at the 99%, 95% and 90% levels of confidence, respectively. 
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Table III i.iv: Non-Experiential Drivers of Pair Trust 

 MODEL 5: PTRUSTE 12 MODEL 6: PTRUSTE 34 MODEL 7: PTRUSTE 56 MODEL 8: PTRUSTE 123456 
Variable Coefficient RSE p-value Coefficient RSE p-value Coefficient RSE p-value Coefficient RSE p-value 
constant 3.63 1.30 0.01**1 2.34 1.17 0.05* 2.86 1.27 0.02** 2.84 1.16 0.01** 
             
RISK_PAIR             

NN base   base   base   base   
NR 0.30 0.52 0.57 0.27 0.51 0.60 -0.19 0.58 0.75 0.11 0.44 0.81 
RR -0.04 0.54 0.94 0.29 0.53 0.58 0.26 0.63 0.68 0.17 0.46 0.71 

             
CONSISTENT_PAIR             

NY base   base   base   base   
YY -0.04 0.39 0.93 0.27 0.45 0.55 -0.03 0.45 0.95 0.07 0.39 0.86 

             
GENDER_PAIR             

MM base   base   base   base   
MF -0.46 0.55 0.40 -0.41 0.61 0.50 -0.63 0.59 0.28 -0.51 0.51 0.32 
FF -0.15 0.59 0.79 -0.56 0.66 0.39 -0.58 0.66 0.37 -0.45 0.57 0.44 

AGE_PAIR             
YY base   base   base   base   
YA 0.09 0.68 0.90 -0.12 0.90 0.90 0.12 0.90 0.90 0.02 0.77 0.98 
AA -0.28 0.68 0.68 -0.24 0.87 0.78 -0.21 0.85 0.81 -0.25 0.76 0.75 

ASIAN_PAIR             
NN base   base   base   base   
NY -1.51 0.66 0.02** -0.47 0.54 0.38 -0.25 0.53 0.65 -0.63 0.51 0.22 
YY -1.40 0.72 0.05* -0.04 0.65 0.95 -0.36 0.62 0.56 -0.50 0.57 0.38 

EDUC_PAIR             
NN base   base   base   base   
NY -0.31 0.56 0.58 -0.17 0.68 0.81 -0.49 0.72 0.46 -0.32 0.59 0.59 
YY -0.58 0.55 0.29 -0.36 0.67 0.59 -0.80 0.68 0.24 -0.58 0.57 0.31 

             
  Obs. 124  Obs. 124  Obs. 124  Obs. 124 
  AIC 0.87  AIC 0.92  AIC 1.01  AIC 0.91 
  BIC -488.28  BIC -474.58  BIC -463.75  BIC -487.51 
  link test 0.01**  link test 0.61  link test 0.09  link test 0.15 
  PseudoR  0.25  PseudoR  0.29  PseudoR  0.32  PseudoR  0.26 

1 ***, **, and * denote statistical significance at the 99%, 95% and 90% levels of confidence, respectively. 
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IV.i Additional program-level analysis for the flat-rate and tender 
programs  

As outlined in the main paper, we classified the tender sessions based on the 

PTRUST variable. PTRUST measured how close each pair of subjects came to 

achieving the maximum possible earnings ($$64) in the last two rounds of the Pass 

Take Game. If a given pair achieved >80% of this maximum, they were classified as 

trusting. Otherwise, they were classified as distrusting. In the session, if more than 

two pairs were trusting according to PTRUST, the session was classified as a 

trusting one. Alternatively, if only two or fewer pairs were trusting according to 

PTRUST, the session was classified as a distrusting one. This classification system 

generated three distrusting and three trusting sessions for the tender program. 

However, there was not enough session-level variability in trust behaviour in the 

flat-rate program to enable the full equivalent analysis to be performed. When we 

grouped the flat-rate sessions according to PTRUST, there were five trusting 

sessions and one distrusting session. Therefore, we did not have enough data from 

distrusting sessions to perform a meaningful analysis. Therefore, this appendix 

presents a program-level comparison of the flat-rate versus tender sessions at the 

pure treatment effect level (Unknown, Known), and of the flat-rate versus tender 

trusting sessions.  

IV.ii Pure treatment effects 

Here we compare the flat-rate and tender programs at the pure treatment effect level 

(Unknown versus Known sessions). Note that the tender results are repeated from 

Appendix II.iv., but the flat-rate results are new. We reproduce our results for four of 

the performance criteria from the main paper (Figure IV.ii, Tables IV.ii.i, IV.ii.ii and 

IV.ii.iii). We exclude budgetary and economic cost-effectiveness, given that both of 

these criteria draw on habitat scores which were not referenced at all in the flat-rate 

sessions. For each performance criterion, we offer brief notes describing and 

discussing the observed results. Note that whilst comparing the tender with the flat-

rate unknown sessions yields meaningful results, interpreting differences between 

the tender and flat-rate known sessions is problematic, given aggregating the trusting 

and distrusting sessions may mask importance differences.  

Criterion 1: Percentage of program costs consisting of rent payments 
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Rent payments were significantly higher in the flat-rate sessions than the tender 

sessions (Figure IV.ii, Tables IV.ii.ii and IV.ii.iii). When piloting the flat-rate 

program, we experimented with different compensation rates for individuals versus 

collaborators. We decided to set our individual flat rate to $$100 for individuals, as 

an easily manageable value for subjects to use in calculations. In an initial pilot 

session using a collaboration flat rate of $$130, we observed very high overall levels 

of collaboration with minimal variation. Therefore, we incrementally reduced the 

collaboration rate over several pilots to $$120, at which point we observed much 

more variability in collaborative behaviour, allowing us to observe the effect of trust 

upon it. The fact that rent payments were substantially lower in the tender sessions 

reflects the fact that when allowed to nominate their own compensation rate, subjects 

submitted bids that were substantially lower than the rates we used in the flat-rate 

sessions. Given the aggregation of trusting and distrusting sessions, interpreting the 

results for the known sessions is difficult. Nonetheless, the results indicate that the 

percentage of program costs paid as rent was similar between the unknown and 

known sessions, for both the flat-rate and tender program (Figure IV.ii, Tables 

IV.ii.ii and IV.ii.iii).  

The trend analysis (Table IV.ii.i) reveals that rent payments declined over time in 

both the unknown and known tender sessions. The same pattern was observed in 

Paper 2, albeit only in the unknown sessions. However, in the flat-rate unknown 

sessions, rent payments actually increased over time. This result can be understood 

in the context of the trend result for effort efficiency, which improved over time in 

these sessions. Obviously, the flat compensation rates remained invariant over all 

rounds. Therefore, the increase in rent comes from subjects learning to expend effort 

more efficiently, thus progressively increasing the gap between their compensation 

and their effort costs over successive rounds.  

Criterion 4: Number of “winning” collaborators 

In the flat-rate sessions, successful collaborators (both partners willing to 

collaborate) automatically won, given the non-competitive nature of the program. 

Because they did not have to go through a joint bid negotiation process, or have their 

bid win in the auction, it was unsurprising that there were significantly more 

“winning” collaborators in the flat-rate program, compared to the tender (Figure 

IV.ii, Tables IV.ii.ii and IV.ii.iii). There were significantly more winning 
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collaborators in the tender known sessions compared to the unknown sessions, which 

makes sense given the very low collaboration rates observed between unknown 

partners and described in Paper 1. In the flat-rate program, there was no difference in 

the number of “winning” collaborators between the known and unknown sessions. 

Whilst the known session results are difficult to interpret, this does make sense given 

collaboration rates were highest between trusting partners and lowest between 

distrusting partners, whereas collaboration between unknown partners lay between 

the two. The number of “winning” collaborators did not change significantly over 

successive rounds for any of the session types (Table IV.ii.i). 

Criterion 5: Percentage of “winning” collaborators meeting the effort 

requirement 

In the tender, a significantly higher percentage of winning collaborators met the 

effort requirement in the known sessions than in the tender unknown sessions 

(Figure IV.ii, Tables IV.ii.ii and IV.ii.iii). This makes sense in light of the results 

presented in Paper 2, in which the unknown sessions performed worst for this 

criterion, and the distrusting sessions performed particularly well. There was no 

difference between the percentage of “winning” collaborators meeting the effort 

requirement in the flat-rate known and unknown sessions. Interestingly, whilst there 

was no difference in the performance of the tender and flat-rate unknown sessions in 

regards to this criterion, the percentage of winning collaborators meeting the effort 

requirement was significantly higher in the tender known compared to the flat-rate 

known sessions. We hypothesise that subjects who reached the effort contribution 

stage in the tender, having managed to “jump through all the required hoops” to get 

there (bid negotiation, winning the auction), were comparatively cautious with their 

effort expenditure so as not to fail at the final hurdle. The percentage of winning 

collaborators meeting the effort requirement did not change significantly over 

successive rounds in any sessions (Table IV.ii.i). 

Criterion 6: Efficiency of effort expenditure of those who met the effort 

requirement 

The effort efficiency results are likely to be primarily a function of how many 

winning collaborators there are, given collaborative effort expenditure is typically 

more inefficient than individual effort expenditure because of the 6/7 split required 
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for efficiency, and lack of opportunity for partners to communicate about who will 

contribute how much in which round. This is borne out in the fact that effort 

expenditure is significantly more efficient in the tender unknown sessions (with very 

few winning collaborators), compared to the tender known sessions and the flat-rate 

unknown sessions (with many more winning collaborators) (Figure IV.ii, Tables 

IV.ii.ii and IV.ii.iii).  

Effort efficiency significantly improved over successive rounds in all sessions except 

the flat-rate known sessions (Table IV.ii.i). This is difficult to interpret given the 

aggregated nature of this session type.  
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Table IV ii.i: Trend Analysis – Spearman’s rank order correlation coefficients: relationship between round and criterion value 

 Criterion 1 
% Rent Payments 

Criterion 2 
Budgetary CE 

Criterion 3 
Economic CE 

Criterion 4 
# Collabs Win 

Criterion 5 
% Collabs Meet 

Criterion 6 
Effort Efficiency 

Tender Unknown (TE_U) -0.26**1 - - -0.03 0.06 -0.41*** 
Tender Known (TE_K) -0.25** - - -0.02 0.04 -0.50*** 

Flat-rate Unknown (FR_U) 0.49*** - - 0.06 0.06 -0.54*** 
Flat-rate Known (FR_K) 0.00 - - 0.01 -0.10 -0.21 

1 ***, **, and * denote statistical significance at the 99%, 95% and 90% levels of confidence, respectively. 

Table IV ii.ii: Modelling Results 

 
Model 1 

% Rent Payments 
(n=240) 

Model 2 
Budgetary CE 

 

Model 3 
Economic CE 

 

Model 4 
# Collabs Win 

(n=240) 

Model 5 
% Collabs Meet2 

(n=224) 

Model 6 
Effort Efficiency 

(n=240) 

TE_U1 vs TE_K 1.35 
(1.71) - - 1.37** 

(0.56) 
12.67* 
(7.48) 

0.02** 
(0.01) 

FR_U vs FR_K -0.23 
(0.82) - - -0.23 

(0.78) 
-4.06 
(4.25) 

0.00 
(0.01) 

TE_U vs FR_U 14.36*** 
(0.86) - - 3.87*** 

(0.51) 
4.66 

(7.54) 
0.02*** 
(0.01) 

TE_K vs FR_K 12.78*** 
(1.69) - - 2.27*** 

(0.81) 
-12.06*** 

(4.15) 
0.01 

(0.01) 
1The first session type listed is always the base case. For the second session type listed, we report the estimate, its statistical significance, and the robust standard error (in parentheses). 1 ***, **, and * denote statistical 
significance at the 99%, 95% and 90% levels of confidence, respectively. 
2Model 5 draws on fewer observations than the others, because in some rounds (programs) there were no winning collaborators. 

Table IV ii.iii: Comparing Mean Observed Performance Criteria Values to Benchmark Levels (Proportional) 

 Criterion 1 
% Rent Payments 

Criterion 2 
Budgetary CE 

Criterion 3 
Economic CE 

Criterion 4 
# Collabs Win 

Criterion 5 
% Collabs Meet 

Criterion 6 
Effort Efficiency 

TE Benchmark 0% - - 8 100% 1 
FR Benchmark n/a - - 10 100% 1 
Min/max desired Min - - Max Max Min 

TE_U 0.20 - - 0.28 0.84 1.02 
TE_K 0.22 - - 0.45 0.95 1.04 
FR_U 0.35 - - 0.61 0.87 1.05 
FR_K 0.35 - - 0.58 0.83 1.05 

Ranking TE_U>TE_K>FR_U=FR_K - - FR_U>FR_K>TE_K>TE_U TE_K>FR_U>TE_U>FR_K TE_U>TE_K>FR_U=FR_K 
1Bolded values indicate the best-performing session type, whereas italicised values indicate the worst-performing session type. This is also captured by the “Ranking” row. 
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IV.iii Trusting sessions 

Here we compare the trusting sessions within the flat-rate and tender programs at the 

program performance level. Note that the results for the tender trusting sessions are 

repeated from Paper 2, but the flat-rate results are new. As in Appendix IV.ii, we 

reproduce our results for four of the performance criteria from the main paper 

(Figure IV.iii, Tables IV.iii.i, IV.iii.ii, and IV.iii.iii). We again exclude budgetary 

and economic cost-effectiveness, given that both of these criteria draw on habitat 

scores which were not referenced at all in the flat-rate sessions. Again, for each 

performance criterion, we offer brief notes describing and discussing the observed 

results.  

Criterion 1: Percentage of program costs consisting of rent payments 

Rent payments were significantly higher in the flat-rate trusting sessions that in their 

tender counterparts (Figure IV.iii, Tables IV.iii.ii and IV.iii.iii). This difference 

results from the same source as described in Appendix II.ii above. Specifically, the 

particular flat rates that we selected based on our pilot sessions were higher than the 

compensation rates that subjects nominated as bid values in the tender program. 

There was no significant trend in rent payments over successive rounds in either the 

flat-rate or tender trusting sessions (Table IV.iii.i).  

Criterion 4: Number of “winning” collaborators 

There were more “winning” collaborators in the flat-rate trusting sessions than in 

their tender equivalents, but not significantly so (Figure IV.iii, Tables IV.iii.ii and 

IV.iii.iii). The direction of this effect corresponds with our expectation. As discussed 

in Appendix II.ii, we expect the bid negotiation process and the auction mechanism 

to essentially thin out the number of collaborative pairs moving onto the effort 

choice stage in the tender program. The lack of statistical significance of this result is 

somewhat surprising, but may have an intuitive explanation. Perhaps the formation 

of a trusting relationship in the Pass Take Game equipped subjects in the trusting 

session with a better ability to negotiate joint bids, meaning that the bid negotiation 

process eliminated fewer collaborative pairs than expected. However, we would 

expect the tender mechanism to still prevent some pairs from reaching effort choice. 

Perhaps the combination of these two effects explains why we observe fewer 

winning collaborators in the tender than in the flat-rate, but not significantly so. 
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There was no significant trend in the number of “winning” collaborators over 

successive rounds in either the flat-rate or tender sessions (Table IV.iii.i)..  

  

Criterion 5: Percentage of “winning” collaborators meeting the effort 

requirement 

A higher percentage of “winning” collaborators met the effort requirement in the 

tender trusting sessions than in the flat-rate trusting sessions (Figure IV.iii, Tables 

IV.iii.ii and IV.iii.iii). We offer the same interpretation of this result as given in 

Appendix IV.ii above. Specifically, given there were more hurdles to overcome to 

reach the effort contribution stage in the tender program (i.e. bid negotiation, 

winning the auction), we propose that collaborative pairs who reached that point 

were comparatively conservative with their effort choices so as not to fail at the final 

stage. There was no statistically significant trend over successive rounds in the 

percentage of “winning” collaborators meeting the effort requirement in either the 

tender or flat-rate trusting sessions (Table IV.iii.i)..  

Criterion 6: Efficiency of effort expenditure by those who met the effort 

requirement 

Effort efficiency was worse in the flat-rate trusting sessions than the tender trusting 

sessions, but not significantly so (Figure IV.iii, Tables IV.iii.ii and IV.iii.iii). This 

slight difference may result from the fact that collaboration rates declined somewhat 

over successive rounds between trusting partnerships (Paper 1), meaning that there 

were an increasing number of individuals relative to collaborators over time. By 

contrast, in the flat-rate sessions, collaborative behaviour remained constant over 

time. As stated in Appendix II.ii above, effort efficiency should become more 

efficient, the more individuals there are. This aligns with what we observe, given 

effort efficiency significantly improves over successive rounds in the tender trusting 

sessions, but not the flat-rate trusting sessions (Table IV.iii.i).. However, given the 

lack of statistical significance of the difference between the tender and flat-rate 

sessions, we place limited emphasis on this proposed explanation.  
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Table IV iii i: Trend Analysis – Spearman’s rank order correlation coefficients: relationship between round and criterion value 

 Criterion 1 
% Rent Payments 

Criterion 2 
Budgetary CE 

Criterion 3 
Economic CE 

Criterion 4 
# Collabs Win 

Criterion 5 
% Collabs Meet 

Criterion 6 
Effort Efficiency 

Flat-rate Trust (FR_T) -0.01 - - -0.04 -0.17 -0.22 
Tender Trust (TE_T) -0.18 - - 0.05 0.04 -0.53***1 

1 ***, **, and * denote statistical significance at the 99%, 95% and 90% levels of confidence, respectively. 

Table IV iii ii: Modelling Results 

 
Model 1 

% Rent Payments 
(n=80) 

Model 2 
Budgetary CE 

 

Model 3 
Economic CE 

 

Model 4 
# Collabs Win 

(n=80) 

Model 5 
% Collabs Meet2 

(n=80) 

Model 6 
Effort Efficiency 

(n=80) 

FR_T1 vs TE_T -15.60*** 

(2.33) 
- - -1.15 

(0.75) 
9.73** 
(4.18) 

-0.01 
(0.01) 

1The first session type listed is always the base case. For the second session type listed, we report the estimate, its statistical significance, and the robust standard error (in parentheses). ***, **, and * denote statistical 
significance at the 99%, 95% and 90% levels of confidence, respectively. 
2Model 5 draws on fewer observations than the others, because in some rounds (programs) there were no winning collaborators. 

Table IV iii iii: Comparing Mean Observed Performance Criteria Values to Benchmark Levels (Proportional) 

 
Criterion 1 

% Rent Payments 
Criterion 2 

Budgetary CE 
Criterion 3 

Economic CE 
Criterion 4 

# Collabs Win 
Criterion 5 

% Collabs Meet 
Criterion 6 

Effort Efficiency 
TE Benchmark 0% - - 8 100% 1 
FR Benchmark n/a - - 10 100% 1 
Min/max desired Min - - Max Max Min 

FR_T 0.35 - - 0.55 0.80 1.05 
TE_T 0.19 - - 0.54 0.90 1.03 

Ranking TE_T>FR_T - - FR_T>TE_T TE_T>FR_T TE_T>FR_T 
1Bolded values indicate the best-performing session type, whereas italicised values indicate the worst-performing session type. This is also captured by the “Ranking” row. 
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