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Willingness-to-Pay for Eco-Labelled Forest Products in Northern Ireland: 

An Experimental Auction Approach 

 

ABSTRACT 

 Woodlands provide a variety of market and non-market benefits, but  1 

deforestation arising from  pressures on landowners to clear forested areas for other 2 

land uses may cause irrevocable loss of these benefits. Landowners need to be 3 

encouraged to create or retain wooded areas on their land, and manage them 4 

sustainably. 5 

 A proposed solution is the use of an eco-labelling scheme. Eco-labelling is a 6 

process by which branding is applied to a product to assure a customer that the 7 

product is “environmentally-friendly”. Customers are willing to pay more for eco-8 

labelled forest products and eco-labels allows producers of forest products to 9 

differentiate themselves in the market or enter new markets entirely. It acts as a 10 

market-based instrument to encourage sustainable forest management. 11 

 Through the use of an experimental second price Vickrey auction, this study 12 

determined that people are willing to pay an average of 88p more for every £1 on a 13 

low cost, frequently purchased eco-labelled wood product. This positive willingness-14 

to-pay is related to the consumers’ knowledge of the environment, their conservation-15 

orientated beliefs and higher levels of education. Information presented also 16 

determines willingness-to-pay, with consumers favouring less information about the 17 

product’s credentials, preferring to be told the product is generally “eco-friendly” and 18 

“sustainable”. 19 
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INTRODUCTION 

  Deforestation is an acknowledged global environmental problem, leading to 27 

issues such as anthropogenic climate change and biodiversity loss (Devaney et al., 28 

2015). In the regional terms of this study, the current forest cover of Northern Ireland 29 

(NI) is 6%, which is roughly 85,000ha. The NI Department of Agriculture, Environment 30 

and Rural Affairs (DAERA) have committed to a target of 12% forested land cover by 31 

2050. Achieving this target will require an increase in small, privately-owned 32 

woodlands (SPOWs) (Forest Service NI, 2006). 33 

 Despite this demand, the public good output from SPOWs is declining, which 34 

Urquhart (2007) attributes to a misguided belief by owners that benign neglect is more 35 

ecologically sound, and also because SPOW owners lack the necessary time, 36 

resources and profitable outputs to engage with forest management (Urquhart et al., 37 

2010). 38 

 Achieving the ambitious afforestation target of DAERA, and curbing the impact 39 

of environmental problems, requires that landowners are incentivised to create and 40 

retain SPOWs, as well as manage them sustainably. This could involve a clear 41 

financial motive, and suggests that the flexibility of a market-based instrument could 42 

be a cost-effective method of stimulating small-scale supply chains and encouraging 43 

sustainable management of SPOWs, with non-market public good benefits such as 44 

carbon sequestration, water filtration and biodiversity arising as positive externalities 45 

to society. 46 

 This paper proposes that an eco-labelling scheme could be a suitable market-47 

based instrument. An eco-label is a label, seal, sign or other identifying mark applied 48 

to a product to inform the consumer that the product has been produced to a 49 

sustainable standard. It attempts to adjust for the environmental impacts of production 50 

that precipitate market failure, attributed to two issues: asymmetric information effects 51 

between consumers and producers, and a missing market for sustainably produced 52 

products (Haener and Luckert, 1998). It is an accepted strategy to achieve sustainable 53 

forestry on private land (Daniels et al., 2010). Because of the additional environmental 54 

benefits of these products, people are traditionally willing-to-pay more for them 55 

(Aguilar and Vlosky, 2007). 56 

This paper hypothesises that, if people in Northern Ireland demonstrate a 57 

suitably high willingness-to-pay (WTP) for products from eco-labelled forests, it could 58 
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provide a financial incentive for SPOW creation and the sustainable management 59 

thereof. 60 

For this to be a viable mechanism, it is therefore necessary to determine if a price 61 

premium exists and to value this. Because of the scepticism concerning the existence 62 

of the price premium (Roheim et al., 2011), it is important to choose a robust 63 

methodology and a familiar product purchased often by most respondents in the 64 

subsequent valuation study. 65 

In traditional valuations of the price premium, stated preference methodologies 66 

are often used, but this comes with a number of inherent limitations, including 67 

inaccurate reporting of WTP by participants (Lusk and Shogren, 2007). Revealed 68 

preference methodologies would also be impossible to use in this case, since no 69 

extant market data currently exists on eco-labelled forest products of Northern Irish 70 

provenance.  71 

Therefore, this paper turns to the field of experimental economics, using auction 72 

valuation methodologies which, when using real money and real goods, have a high 73 

degree of external validity while still examining hypothetical situations (Lusk and 74 

Shogren, 2007), thereby combining the strengths of both revealed and stated 75 

preference methodologies. 76 

The purpose of this paper is to quantify the price-premium for eco-labelled 77 

forest products and explore the factors that determine WTP for this product attribute, 78 

through the use of an experimental auction methodology, with a product relevant to 79 

SPOW owners in the geographical area of Northern Ireland. The findings of this 80 

research aim to assist both policy makers and industry bodies in developing eco-81 

labelling schemes, particularly a relevant product, pricing and marketing strategy, and 82 

contribute to our overall understanding of the action of eco-labels. 83 

 This paper is comprised of four parts. Firstly, the literature is reviewed across 84 

the eco-labelling and green consumerism, particularly that related to wood products to 85 

provide a conceptual framework in which to work. Then the experimental method and 86 

design is discussed, followed by a summary of the findings. The paper concludes with 87 

a discussion of the implications and limitations of the research, with suggestions for 88 

future directions given of both a practical and academic nature. 89 
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BACKGROUND 

 Forests and woodland provide a number of market benefits such as timber, 90 

wood fuel and paper. Additionally, they provide a great deal of non-market benefits 91 

including, but not limited to, recreation, biodiversity, landscape visuals, ecosystem 92 

services such as carbon sequestration, water filtration and soil stabilisation, and 93 

cultural services such as human health benefits and the preservation of objects of 94 

archaeological interest (Willis et al., 2000). 95 

Public good provision of private forestry has been declining due to the incorrect 96 

belief that benign neglect leads to more natural (and thus more sustainable) forests 97 

(Urquhart, 2007) and an owner base with limited time, resources and financial 98 

motivation to actively manage their forests or develop successful wood products 99 

(Urquhart et al., 2010, Urquhart and Courtney, 2011). The fall of UK timber prices 100 

between 1991-2006 further reduced any financial motivation, even amongst the 101 

production-motivated, with one landowner going so far as to describe his farm 102 

woodland as a “bloody nuisance” and that he “[wasn’t] going to get anything  out  of  103 

that”.  He continued to say that “we’ve  got  to  put  our  energy  into  what earns us a 104 

profit” (Urquhart et al., 2010). This clearly shows a lack of interest because of a 105 

perceived unprofitability, with 87% of owners believing they would manage their lands 106 

if they could break even (Lawrence and Dandy, 2014).  107 

Incentivising protection-orientated SPOW owners (or would-be owners) is 108 

relatively easy, since the motivation is pre-existing, and many have a clear desire to 109 

manage the forest for environmental benefits and public goods. However, production-110 

orientated owners need a much more attractive financial incentive, and subsidies may 111 

fail here, as many owners only apply for these schemes for management they would 112 

carry out anyway, and do not innovate in their activities (Urquhart and Courtney, 2011). 113 

A market-based instrument would be required, as to allow government or industry 114 

bodies a cost-effective method of stimulating the small-scale supply chains and 115 

encouraging sustainable management for non-market benefits.  116 

Such a market-based instrument could be eco-labelling, also known as 117 

certification. Eco-labelling involves the application of a label, logo, sign, seal or other 118 

identifying mark that assures the customers of the environmental and sustainable 119 

benefits of the product, and is an established, viable option for achieving sustainable 120 

forest management on private lands (Daniels, 2010). Eco-labelling can exert influence 121 
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on both the producer and the consumer to achieve environmental outcomes 122 

(Daugbjerg et al., 2014).  123 

Essentially, the unsustainable use of forest resources is a type of market-124 

failure, so certification seeks to redress the two causes of this – the influence of 125 

asymmetric information effects between consumer and producer, caused by the lack 126 

of information about production processes, and the missing market for the sustainable 127 

attributes of wood products, differentiating these goods in the existing market (Haener 128 

and Luckert, 1998).  129 

Many studies have found that people are willing to pay more for eco-labelled 130 

products (Brecard, 2014), including food items such as apples (Loureiro et al., 2002), 131 

coffee (Sorqvist et al., 2013), chocolate (Vecchio and Annunziata, 2015), tuna (Zhou 132 

et al., 2016), seafood (Roheim et al., 2011, Fonner and Sylvia, 2014) and wine 133 

(Delmas and Grant, 2014), and non-food items like paper towels (Srinivasan and 134 

Blomquist, 2009), appliances (Ward et al., 2011) and even houses (Fuerst and 135 

Shimizu, 2016). This is also true for eco-labelled forest products (Teisl and Roe, 2000). 136 

This additional willingness-to-pay is known as a “price premium”, which can directly 137 

offset the costs incurred from sustainable management practices (Daniels et al., 138 

2010). 139 

Studies so far have produced a variety of estimates related to WTP for eco-140 

labelled forest products. A quick, non-empirical, review supports the view of Ozanne 141 

and Smith (1998) that the premium mostly lies between 5% and 15% (Forsyth et 142 

al.,1999; Anderson & Hansen, 2004; Jensen et al., 2004), and is price-related, with 143 

premiums as large as 18.5% for low cost items, and 4.4% for expensive items such 144 

as houses, decreasing as the cost of the item increases (Ozanne & Vlosky, 1997). 145 

However, WTP is not consistent across all people, and each person’s WTP is 146 

different.  There are several factors that influence or determine WTP for eco-labelled 147 

(forest) products. In valuation studies, WTP can be conditional on the information 148 

made available to the participant (Alberini et al., 2005).  In Rousu et al. (2004), being 149 

provided negative information or positive information about genetically-modified (GM) 150 

foods decreased and increased WTP for GM foods respectively. In Napolitano et al. 151 

(2008), providing information about animal welfare prior to valuation increased WTP 152 

for cruelty-free yoghurt, and in a later study, information about organic farming 153 

increased WTP for organic beef (Napolitano et al., 2010). 154 
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This effect of information should also apply to eco-labels since they are 155 

designed to inform the consumer about topics they are generally not, or could not be 156 

knowledgeable about (Ben Youssef and Lahmandi-Ayed, 2008). Consumers should 157 

be able to understand what environmental benefits an eco-labelled product is offering 158 

(Van Amstel et al., 2008), so therefore, it is important to understand the amount of 159 

information consumers need to respond to the label. In terms of eco-labelled forest 160 

products, it has not been determined whether consumers simply hold a preference for 161 

vague environmental improvement (O’Brien & Teisl, 2004). 162 

The literature has shown that gender, age and income can be predictors of 163 

WTP for eco-labelled goods, with older, well-off females considered to have greater 164 

WTP for eco-labelled forest products specifically (Aguilar & Vlosky, 2007). 165 

Membership of an environmental organisation may also lead to a greater WTP for eco-166 

labelled wood products (Jensen et al., 2004), as well as having a high self-rated level 167 

of knowledge about the environment (Ozanne & Smith, 1998). 168 

The most theoretically related determinant of WTP for eco-labelled goods is 169 

environmental consciousness, which is generally defined as a high sense of concern 170 

or responsibility for the environment (Alsmadi, 2007). Consumers with a high level of 171 

environmental consciousness will be more concerned about the environment and try 172 

to take action to preserve it, including changing their purchasing behaviour (Roberts 173 

and Bacon, 1997). Environmental consciousness is thought to be the most effective 174 

measure in explaining pro-environmental behaviour, more effectively than 175 

demographics or other measures (Schlegelmilch et al., 1996) but has not often been 176 

considered in the literature. 177 

Social desirability bias refers to the tendency of research subjects to provide 178 

the responses they think would be the most acceptable to their peer or social reference 179 

group (Grimm, 2010), and is a common vulnerability of experimental work (Fisher, 180 

1993). As pro-environmental attitudes and behaviour become social norms, people 181 

become more motivated to conform to these norms, or at least appear that they have 182 

(Felonneau and Becker, 2008). Therefore, in studies of WTP, it is possible that social 183 

desirability bias would lead to over-reported values (Brecard et al., 2009).  184 

However, it has been asserted that choosing eco-labelled product is not 185 

motivated by social desirability (Gallardo and Wang, 2013, Sorqvist et al., 2016) and 186 

by elaboration, neither is WTP. The studies that have made this assertion relied on 187 

context-dependent experimental treatments. The authors suggests that a quantitative 188 
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approach be adopted, which introduces a variable collected for all participants which 189 

can scale their level of social desirability bias. This would allow for an estimation of 190 

the relationship between WTP for eco-labelled forest products, as in this study. 191 

Though a wide range of studies indicate consumers would be willing to pay a 192 

premium for eco-labelled forest products (Ozanne and Vlosky, 1997, Ozanne and 193 

Smith, 1998, Forsyth et al., 1999, Rameststeiner, 1999, Spinazze and Kant, 1999, 194 

Donovan and Nicholls, 2003, Anderson and Hansen, 2004, Jensen et al., 2004, 195 

Aguilar and Vlosky, 2007), the majority of these studies have used stated preference 196 

methods, as opposed to revealed preference. This comes with its own inherent bias 197 

in that people may not be honest or accurate in their answers, often as a result of 198 

social pressures or because of outright falsehood (Lusk and Shogren, 2007). 199 

Participants may be motivated to report a higher premium for eco-labelled goods but 200 

this may actually not follow in the market (Forsyth et al., 1999; Aguilar and Vlosky, 201 

2007). In one study, respondents were actually embarrassed upon being told they had 202 

chosen the unlabelled good (Donovan and Nicholls, 2003). 203 

Revealed preference validation of stated preference premiums is an important 204 

area of research in this respect, especially where both methods are used in the same 205 

study. According to Camacho-Cuena et al. (2004), the stated preference premium for 206 

a recyclable piece of furniture was not significantly different from the premium elicited 207 

in an economic experiment involving actual purchases. Results on reconciliation 208 

between stated preference and experimental WTP is decidedly mixed. Burton et al. 209 

(2007) examine eight studies with very similar designs and methods of elicitation in 210 

their hypothetical and real payment treatments. Three studies show no significant bias 211 

in hypothetical versus real WTP, while five studies show significant bias. It is clear that 212 

revealed preference elicitation is to be preferred to stated preference which can show 213 

significant hypothetical bias in WTP. 214 

In practice, traditional revealed preference methods are difficult to apply to 215 

goods without extant market data. The methodology of experimental economics 216 

address the bias concerns of stated preference while still providing a flexible research 217 

method to value goods with are unfamiliar or new to the market. The most commonly 218 

used techniques in experimental valuation techniques are auctions (Davis and Holt, 219 

1993). 220 

Auctions are used because participants are familiar with the mechanism, but 221 

are usually unfamiliar with how to manipulate it. The most externally valid of these 222 
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experiments transact real money and real goods in the valuation, often in real 223 

environments like supermarkets, imbuing it with the superior traits of revealed 224 

preference (Lusk and Shogren, 2007). According to Shogren et al. (2010) 225 

“experimental auctions have become a popular method to elicit individuals private 226 

values for changes in private and public goods”. 227 

The auction chosen for use in this study to value the price premium for the eco-228 

labelled attributes is the second-price, sealed bid auction, better known as the Vickrey 229 

auction (Vickrey, 1961), in which bids are kept private, and the highest bidder wins, 230 

but the price paid is the bid of the runner-up. This method is considered incentive-231 

compatible and demand revealing, and has been widely used to award major public 232 

procurement contracts and in mobile telecom spectrum auctions (Milgrom, 2004). 233 

William Vickery won the Nobel Prize in Economics for his work on auction theory in 234 

1996. 235 

This method has been used in valuation studies for a range of products, but 236 

with a large focus on food attributes and food safety (Buhr et al., 1993, Fox et al., 237 

1995, Hayes et al., 1995, Blumenschein et al., 1997, Roosen et al., 1998, Dickinson 238 

and Bailey, 2002, Fox et al., 2002, Soler et al., 2002, Umberger et al., 2002, Killinger 239 

et al., 2004, Nalley et al., 2004, Dickinson and Bailey, 2005, Hobbs et al., 2005, Platter 240 

et al., 2005, Hobbs et al., 2006, Noussair et al., 2007, Bougherara and Combris, 2009, 241 

Lee et al., 2011, Uchida et al., 2014, Wu et al., 2015). This study is, to the best of the 242 

authors’ knowledge, the first to use this method with eco-labelled forest products. 243 
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METHODS 

 The methodology can be described as a between-subjects, second-price, 244 

sealed-bid, Vickrey auction laboratory experiment using on a volunteer sample of 245 

Northern Irish consumers. 246 

The target population was a “Northern Irish consumer” defined by the study as 247 

an individual of either gender, aged 18-65, and currently resident in Northern Ireland. 248 

Statistical power calculations gave the required sample size as follows: for a medium 249 

sized effect (𝑓2 = 0.15) at a statistical power level of 0.8 and a probability level of 0.05, 250 

the multiple regression model proposed as a method of analysis, with 9 a priori 251 

predictors would require a target sample size of 113 participants. 252 

Participants were recruited through a variety of methods. Advertisements were 253 

sent out to all staff and students of Queen’s University Belfast, as well as posted on 254 

social media and posters were displayed in central locations around the university 255 

area. “Snowballing” was also used, a process by which people who had applied for 256 

the experiments were encouraged to refer the opportunity to take part to other people 257 

they believed might be interested (Biernacki and Waldorf, 1981), though the 258 

recruitment was closed to snowballing recruitment following the first experimental 259 

session, to reduce risk of bias. 260 

Following acceptance of a place in the study, participants were randomly 261 

assigned to cohorts of 20 (per lab capacity) using spreadsheet software, and 262 

sometimes manually swapped between cohorts to ensure an even balance of gender 263 

and age. Data collection took place across eight laboratory sessions.  264 

The sample size was constrained by drop-outs and no-shows, which 265 

consistently approximated 50% of the cohort. The realised sample size was 92 266 

individuals composed as according to TABLE 1 and described in the results section. 267 

Financial and logistical considerations prevented recruitment of further participants.  268 

The chosen auction methodology was the second-price, sealed bid format, 269 

more commonly known as the Vickrey auction. Per the rule of this auction, the highest 270 

bidder was the winner of the auction, but only pays the price of the runner-up’s bid 271 

(Vickrey, 1961). This type of auction is considered to be incentive-compatible and 272 

demand-revealing since bidders cannot control the final price outcome by over-bidding 273 

to ensure dominance or under-bidding to maximise profit, so their optimal strategy is 274 

to bid their exact willingness-to-pay (WTP).  275 
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Participants were paid £20 to take part, for one to two hours of their time. 276 

Winning bids would be deducted from their endowment, which would encourage 277 

participants to bid truthfully and exactly for fear of reducing their final earnings. 278 

The two goods chosen for valuation were low cost, fairly frequently purchased 279 

items - wooden kitchen spoons. One spoon was visibly eco-labelled by the producer 280 

and one was not. Both were made of identical wood type, and similar in colour and 281 

grain to avoid any confounding effects perceived quality or appearance differences 282 

might have had on value. Because no NI-specific scheme exists at the time of writing, 283 

a comparable Forest Stewardship Council (FSC) labelled good from England was 284 

used for the eco-labelled good. This label confirms that the forest source of the wood 285 

is managed in a way that preserves biological diversity, benefits the lives of local 286 

people and workers, and sustains economic viability. The standard spoon made no 287 

such assurances. 288 

Both goods had an existing market price of £1, but this was not told to the 289 

participants. The participants were shown both goods simultaneously to avoid any 290 

ordering effects and were then invited to examine the goods at their leisure.  291 

After being shown the two goods, participants were exposed to one of two 292 

treatment conditions, in separate conditions, designed to examine the relationship 293 

between information provided on the eco-labelled good and WTP. The participants in 294 

the first treatment level (well-informed) were told the following information “This is 295 

made from wood from FSC certified forests. This means that the forest it came from 296 

was managed in such a way to prevent negative impacts on local wildlife, water bodies 297 

and air quality,” while the participants in the second treatment level (uninformed) were 298 

told that the product was “environmentally-friendly and came from a sustainable forest” 299 

without further explanation. 300 

Following the participant’s examination of the goods and the provision of the 301 

treatment information, the auction commenced. The Z-Tree experimental software 302 

was used to administer the auction on networked PCs for each participant 303 

(Fischbacher, 2007). 304 

Participants entered their bid for both goods simultaneously. This was repeated 305 

three times, constituting three rounds in the auction. At the end of the auction, a good 306 

and round was randomly chosen to be final and binding. As the participants had no 307 

control over the final good chosen or the final price paid, this ensured the incentive 308 
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compatibility of the experiment, and along with deducting the winning bid from the 309 

endowment, incentivised participants to bid their exact WTP only.  310 

Additional demographic information on the participants was collected in the 311 

form of a digital questionnaire to examine the relationship of these with WTP, given 312 

their historical association with choosing eco-labelled (forest) products. This included 313 

gender, income, age and education.  314 

Participants were also asked to declare if they were members of an 315 

environmental organisation and to note that organisation. This was later manually 316 

reviewed by the experimenter to ensure that the organisation fitted accepted 317 

definitions of a pro-environmental organisation. 318 

Participants were asked to self-rate their environmental knowledge by placing 319 

themselves in one of three categories: “I know a lot about environmental issues”, “I 320 

know a little about environmental issues”; and “I don’t know anything about 321 

environmental issues”. 322 

There is some difficulty measuring environmental consciousness. 323 

Measurements instruments can vary wildly and often focus on singular, specific pro-324 

environmental attitudes and behaviours (Schlegelmilch et al., 1996). The most widely 325 

accepted measure, which has been known to discriminate between the general public 326 

and true environmentalists (Lafuente and Sanchez, 2010), is the Revised New 327 

Ecological Paradigm, created and revised by Dunlap et al. (2000), as is used in this 328 

study. 329 

The NEP is a set of 15 statements (reported in APPENDIX 1) answered on a 330 

7-point Likert scale from strongly agree to strongly disagree. Afterwards the 331 

participants’ individual ratings are added together to give a final score, and the scores 332 

are divided into three quartiles. The upper, medium and lower quartiles are referred to 333 

as high, medium, and low respectively, with each participant sorted into their 334 

appropriate quartile. 335 

The proneness to social desirability bias of the participants was also collected 336 

using the Marlowe-Crowne Social Desirability Bias Scale (Crowne and Marlowe, 337 

1960). Answering true or false to 33 questions, the participant is given a point for each 338 

answer given which is considered to reflect socially desirable opinions, leaving them 339 

with a final score out of 33. The higher this score is, the more likely the person is prone 340 

to social desirability bias.   341 
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RESULTS 

Data was collected from 92 participants with all cases retained for analysis. The 342 

characteristics of the sample are reported in TABLE 1. It can be described as follows.  343 

The participants were divided into two treatments groups (INFO). Those in the 344 

minimal information group were told that the eco-labelled good was “sustainable” and 345 

“eco-friendly” while the enhanced information group were given information about the 346 

label outcomes. 62% of the sample were given the enhanced information while 38% 347 

were given the minimal information. 348 

Gender (GENDER) was roughly equally balanced (53.3% female, 46.7% male). 349 

The majority of participants were aged (AGE) between 18-24 (68.5%) and the 350 

remainder were 25 or over (31.5%). Participants were largely low income 351 

(HOUSEHOLD INCOME), giving their annual household income as less than £19,000 352 

(62%), while 28.3% gave their annual household income as between £20,000 and 353 

£39,999 and the remainder had an annual household income of over £40,000. Most 354 

participants were educated (EDUCATION) to undergraduate degree level (44.6%), 355 

with a robust amount having postgraduate degrees (32.6%). The remainder had lower 356 

education attainment (22.8%).  357 

Only 18.5% of participants were members of an environmental organisation 358 

(ENVORG), with the majority being non-members (81.5%). A greater amount of 359 

participants self-rated their knowledge of environmental issues (ENVKNOW) as low to 360 

medium (54.3%) whilst the remainder rated their knowledge as high (45.7%). When 361 

the environmental consciousness was measured using the New Ecological Paradigm 362 

(NEP), the majority of participants had a medium level of “greenness” (47.8%) whilst 363 

the remainder equally fell into either the low or high categories (26.1%). 364 

Overall, the participant group had a fairly low level of social desirability bias 365 

(MCSCORE) presenting with mean score of 16.7 on the Marlowe-Crowne Social 366 

Desirability Bias Scale.  367 

Pooling the bids across all three rounds, the mean bid for the standard good 368 

was £0.96 while the mean bid for the sustainable good was £1.83, suggesting that 369 

people are indeed willing to pay more for the sustainable product. A two-way ANOVA 370 

was applied and confirmed that the sustainability of the good had a significant effect 371 

on the size of the bid (F(1, 548) = 111.55,p < 0.01) while round did not (F(2, 548) = 372 

0.86, p = 0.42). 373 
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A Tobit model was used to examine the relationship between WTP and possible 374 

predictors, with the dependent variable being the pooled bids for the sustainable good. 375 

Gender, age and income did not prove to be significant predictors of WTP, neither did 376 

membership of an environmental organisation nor participants’ proneness to social 377 

desirability bias (MODEL I, TABLE 2). The model was re-estimated with only the 378 

significant variables and is reported as MODEL II in TABLE 2. Given the Akaike 379 

Information Criterion (AIC), this is the preferred model. 380 

Using MODEL II, it can be inferred that the WTP of a well-informed participant 381 

decreases by 28p compared to an uninformed participant. Environmental knowledge 382 

was also a significant predictor of WTP, indicating that those who self-rated their 383 

environmental knowledge as high were willing to pay 27p more than those who self-384 

rated as low or medium. These results were only significant at the p < 0.1 level. 385 

Education was a significant predictor of WTP, showing that those educated to 386 

undergraduate level were willing to pay 42p more for a sustainable product (p < 0.05) 387 

and those educated to postgraduate level were willing to pay 64p more (p < 0.01). 388 

Self-rated environmental consciousness was the final significant predictor of 389 

WTP. Those with a medium level of environmental consciousness were willing to pay 390 

46p more for the sustainable good (p < 0.01) and those with a high level of 391 

environmental consciousness were willing to pay 36p more (p < 0.01).  392 
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Table 1 - Variables of Interest & Sample Characteristics 

Variable Categories Percent 

INFO1 Uninformed 

Well-informed2 

38 

62 

GENDER Female 

Male 

53.3 

46.7 

AGE 18-24 

25 or older 

68.5 

31.5 

HOUSEHOLD INCOME £0 – £19,000 

£20,000 - £39,999 

£40,000+ 

62.0 

28.3 

9.8 

EDUCATION GCSES or A-Levels 

Undergraduate degree 

Postgraduate or Doctoral degree 

22.8 

44.6 

32.6 

ENVORG3 Non-member 

Member 

81.5 

18.5 

ENVKNOW4 Low–Medium 

High 

54.3 

45.7 

NEP5 Low 

Medium 

High 

26.1 

47.8 

26.1 

 Mean | SD 

MCSCORE6 16.7 | 5.5 

N = 92 

1. Treatment for information effects 

2. See methods for a description of these treatments 

3. Membership of an environmental organisation 

4. Self-rated knowledge of environmental issues 

5. New Ecological Paradigm score 

6. Marlowe Crowne Social Desirability Bias score 
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Table 2 - Tobit Model Results 

Dependent variable: Bids offered for sustainable good (£) 

 MODEL I MODEL II 

INTERCEPT 1.200*** 

(0.220) 

1.200*** 

(0.220) 

INFO 

(ref = Uninformed) 

-0.300** 

(0.150) 

-0.280* 

(0.150) 

GENDER: Male 

(ref = Female) 

0.006 

(0.150) 

 

AGE: 25 and over 

(ref = 18-24) 

0.180 

(0.190) 

 

HOUSEHOLD INCOME: £20,000 - £39,000 

(ref = <£19,000) 

0.069 

(0.170) 

 

HOUSEHOLD INCOME: £40,000+ 

(ref = <£19,000) 

-0.190 

(0.230) 

 

EDUCATION: Undergraduate 

(ref = GCSEs or A-Levels) 

0.430** 

(0.190) 

0.420** 

(0.180) 

EDUCATION: Postgraduate 

(ref = GCSEs or A-Levels) 

0.560** 

(0.220) 

0.640*** 

(0.190) 

ENVORG: Member 

(ref = Non-member) 

-0.074 

(0.200) 

 

ENVKNOW: High 

(ref = Low – Medium) 

0.260* 

(0.150) 

0.270* 

(0.140) 

NEP: Medium 

(ref = Low) 

0.450** 

(0.180) 

0.460*** 

(0.180) 

NEP: High 

(ref = Low) 

0.340* 

(0.200) 

0.360* 

(0.200) 

MCSCORE -0.003 

(0.017) 

 

Observations 276 276 

Log Likelihood -425.000 -426.000 

AIC 876 (df =13) 868 (df = 8) 

Wald Test 27.000*** (df = 11) 25.000*** (df = 6) 

Note: *p<0.1; **p<0.05; ***p<0.01 
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DISCUSSION 

This paper investigated the price-premium for an eco-labelled forest product 393 

and explores the factors that determine willingness-to-pay this price premium. To our 394 

knowledge, it is the first study that utilises an experimental auction methodology to this 395 

end. 396 

Through application of a two-way ANOVA, the study found that people are 397 

willing to pay more for a sustainable good with appropriate eco-labelling. Further 398 

application of a Tobit model found that neither gender, age, income, membership of 399 

an environmental organisation nor social desirability bias were significant predictors 400 

of WTP, while information, education, self-rated environmental knowledge and 401 

environmental consciousness were all significant predictors of WTP, at varying levels 402 

of significance. 403 

The results confirm the findings of the literature that people are willing to pay 404 

more for eco-labelled products generally (Zhou et al., 2016) and eco-labelled forest 405 

products specifically (Teisl and Roe, 2000). In this study, the price premium for a low 406 

value, fairly frequently purchased wood product is estimated at 87%. If this high 407 

premium is valid, it supports the hypothesis that eco-labelling can affect change 408 

among small wood producers, incentivising them to manage their forested areas more 409 

sustainably, and to develop appropriate wood products to capture the premium for 410 

sustainable goods. Such a change could allow them to charge up to 88p more per £1 411 

of the base price for their standard products, which is a large price premium. 412 

Despite claims that social desirability bias may influence consumers to choose 413 

eco-labelled products in the marketplace, or that is may cause them to increase their 414 

bids while under experimental scrutiny, this was measured by the Marlowe-Crowne 415 

Social Desirability Bias Scale, and did not prove to be a significant predictor of WTP 416 

for these eco-labelled goods. This finding is consistent with previous literature 417 

(Gallardo and Wang, 2013, Sorqvist et al., 2016) which suggests that WTP for eco-418 

labelled products is not related to social desirability bias either. To the best of the 419 

authors’ knowledge, this is the first paper to provide confirmation of this lack of 420 

influence on WTP using an experimental auction approach. 421 

The results also suggest a shift in the traditional demographic predictors of 422 

WTP for eco-labelled forest products. Traditionally, the consumer for eco-labelled 423 

products is thought to be an older (Jensen et al., 2004) female (Ozanne & Vlosky, 424 

1997; Ozane & Smith, 1998; Forsyth et al., 1999; Aguilar & Vlosky, 2007) with 425 
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disposable income (Veisten, 2007). However, in this study, the results imply that this 426 

may not necessarily be the case. 427 

Instead, education emerges as a key predictor of WTP. Those educated to 428 

undergraduate level are willing to pay 42p more than those with lower education 429 

attainment, and those educated to postgraduate level are willing to pay 64p more than 430 

those who have low educational attainment. It is thought that education is related to 431 

WTP because those with better education are those who seem to be more 432 

environmentally concerned (Klineberg et al., 1998) and this has arisen from formal 433 

education about environmental issues (Gifford and Nilsson, 2014) which is formative 434 

in fostering pro-environmental beliefs and actions (Mostafa, 2007, Autio et al., 2009, 435 

Darnall et al., 2012). 436 

Environmental knowledge was the second significant predictor of WTP. Those 437 

who self-rated their environmental knowledge as high were willing to pay 27p more 438 

than those who rated their knowledge as low or medium. This is in line with existing 439 

findings by Ozanne and Smith (1998), where those who self-rated their knowledge of 440 

the environment quite highly had a greater willingness to pay for eco-labelled forest 441 

products. Considering that education can prompt pro-environmental beliefs and 442 

actions, it would not be unexpected that environmental knowledge also influences pro-443 

environmental behaviour. Environmental knowledge may itself be related to education 444 

(Arcury, 1990). 445 

Environmental consciousness, or colloquially, “greenness”, was the third 446 

significant predictor of WTP. Those with a medium level of greenness were willing to 447 

pay 46p more than those with a low level, and those with a high level were willing to 448 

pay 36p more. This suggests a slight curvilinear relationship, but one that is overtly 449 

positive. 450 

Turning to the effect of the added information treatment, it was found that the 451 

WTP of a well-informed participant decreased by 28p compared to an uninformed 452 

participant. While only significant at p < 0.1, this could indicate that information does 453 

have an impact on WTP, suggesting that people prefer to be told that the product is 454 

vaguely and generally eco-friendly and sustainable (O’Brien & Teisl, 2004), rather than 455 

given specific information on environmental outcomes of sustainable forest 456 

management. Bernard et al. (2019) had a similar finding for WTP for watermelons 457 

bearing labels with minimal information, and the mechanisms behind this are still 458 
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unknown, as specific information should enhance trust and positivity, as well as WTP 459 

(D’Souza et al., 2019). 460 

However, experimentally, it is also possible that the participants did not value 461 

the outcomes presented to them in the added information treatment as highly as other 462 

potential or omitted outcomes. Conversely, it is reasonable to suggest that the 463 

vagueness of the minimal information treatment may actually suggest more 464 

environmental benefits associated with the product rather than less. 465 

The overall suggestion of these results is that willingness-to-pay for eco-466 

labelled forest products is affected by information. However, it is not just the 467 

information on the label itself. It is more clearly affected by the information the 468 

consumers already possess. People who are already primed to purchase eco-labelled 469 

products (therefore already having a high degree of environmental knowledge and 470 

consciousness, perhaps created by formal education) will seek out these eco-labelled 471 

products without being influenced or necessarily informed by detail on the label. 472 

Thus, this implies that any eco-labelling scheme for low price, relatively 473 

frequently purchased wood products should offer a price premium of 88% with a 474 

marketing campaign designed to address a well-educated, environmentally conscious 475 

segment of the market that also pays careful attention to accessing a less well-476 

educated, less knowledgeable segment. It is also probably best to keep forest 477 

management outcomes of the scheme, at first reading, rather vague and general. Our 478 

literature review shows that choice of product can affect level of premium with much 479 

lower premiums obtained for expensive goods such as eco-labelled wooden housing 480 

(Ozanne and Vlosky 1997).   481 

 The authors acknowledge the following limitations. Firstly, the sample of the 482 

study may not generalise well, as it uses a relatively small (N = 92) and arguably 483 

convenience sample of made up of mostly university volunteer students and staff. 484 

Issues with recruitment and attendance which led to the size and composition of the 485 

sample were beyond the control of the authors, but small sample sizes are found in 486 

the literature in reputable studies, some from leading names in the field (e.g. Lee et 487 

al., 2011, Vecchio and Annunziata, 2015). Additionally, the argument is made that 488 

“students are people too” in that they represent certain demographics and their 489 

homogeneity leads to clarity in statistical analysis, and the reader is directed towards 490 

their long history in being used as test samples for confirming and exploring theories 491 

(Highhouse and Gillespie, 2009, Druckman and Kam, 2009).  492 
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Exadaktylos et al. (2013) found that self-selected students volunteers do not 493 

differ markedly in their behaviour in economic experiments from non-volunteer 494 

students or non-students volunteers or non-volunteers, and assert that student 495 

volunteer samples produce both qualitatively and quantitatively accurate results. In 496 

fact, they propose to use non-student samples in experimental work increases the 497 

effect of self-selection bias. 498 

 Secondly, in order to best identify ways forward for Northern Ireland’s private 499 

woodlands, the target area of the study is kept narrow. However, this may lead to an 500 

inability to generalise results from the study to broader, global populations. Despite 501 

this, it is the contention of the paper that the Northern Irish consumer found here does 502 

not depart radically from the makeup of a typical Western consumer, and that the 503 

results can indeed be applied to global issues in forestry management and product 504 

marketing. 505 

 Further research could obviously take the form of a repetition using a larger 506 

probability sample, with a variety of test goods, while also gathering information on 507 

additional determinants of WTP, both internal and external to the participants.   508 
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APPENDIX 1 – Revised New Ecological Paradigm 

 

Answered on a 7-point Likert scale from Strongly Agree to Strongly Disagree.  

 

1. We are approaching the limit of the number of people the Earth can support. 

 2. Humans have the right to modify the natural environment to suit their needs. 

 3. When humans interfere with nature it often produces disastrous consequences. 

 4. Human ingenuity will insure that we do not make the Earth unlivable. 

 5. Humans are seriously abusing the environment. 

 6. The Earth has plenty of natural resources if we just learn how to develop them. 

 7. Plants and animals have as much right as humans to exist. 

 8. The balance of nature is strong enough to cope with the impacts of modern industrial nations. 

 9. Despite our special abilities, humans are still subject to the laws of nature. 

10. The so-called “ecological crisis” facing humankind has been greatly exaggerated. 

11. The Earth is like a spaceship with very limited room and resources. 

12. Humans were meant to rule over the rest of nature. 

13. The balance of nature is very delicate and easily upset. 

14. Humans will eventually learn enough about how nature works to be able to control it. 

15. If things continue on their present course, we will soon experience a major ecological catastrophe. 


