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Abstract

This paper applies the cost–benefit analysis framework to the issue of wild geese conservation in Scotland. Wild goose numbers have risen rapidly over the past 30 years, bringing nature conservationists into conflict with farmers whose crops are damaged. We estimate the costs of damage due to goose grazing to farmers in two goose areas, Strathbeg and Islay. Conservation benefits are estimated using a contingent valuation survey of the Scottish population, and we find that benefits outweigh costs by a very considerable margin. This can be seen as providing support for recent UK government moves to compensate farmers in goose areas in order to further conservation.
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1. Introduction

Scotland is an important destination for migratory goose species. A significant proportion of the global population of the internationally protected Greenland Barnacle goose (Branta leucopsis) and White-fronted goose (Anser albifrons) over-winter in Scotland, largely on the small west coast island of Islay (Fox and Gitay, 1991). The more numerous Pink-foot (Anser brachyrhynchus) and Greylag (Anser anser) goose are dispersed widely in eastern Scotland (Fig. 1).
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Fig. 1. Distribution of main species of wintering geese in Scotland.
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In recent decades the number of geese over-wintering in Scotland has increased rapidly due to changes in agricultural practice, special management actions by bird conservation groups, and legislative protection. For instance, the population of the Greenland White-fronted goose has doubled in the last 20 years, whilst global numbers of Greenland Barnacles have risen from around 8000 in 1959 to 45,000 now (SOAEFD, 1996).

The rising goose population has brought goose conservation into conflict with farmers because during the winter and early spring months the geese depend primarily on farmland for their food supply (Patterson et al., 1989). Grazing by geese, especially in areas where goose numbers are highly concentrated, can cause damage to spring-sown cereals and grass, delay turn-out of stock, and can cause problems with soil puddling and compaction ( Van Eerden, 1990; Groot Bruinderink, 1989; Owen, 1990).

The range of measures for controlling damage by geese available to farmers is restricted. Although Pink-feet and greylag geese can be shot legally during the quarry season, endangered species are protected and shooting is only allowed under special circumstances. Other preventative measures such as scaring are nCosts and benefits of wild goose conservation in Scotland 

Douglas MacMillan

, 

, a, Nick Hanleyb and Mike Dawa
a Room 129, St Mary's School of Resources, Environment and Society, University of Aberdeen, Aberdeen, Scotland AB24 3UF, UK b Economics Department, University of Glasgow, UK 


Received 6 June 2003;  

Revised 5 January 2004;  

accepted 6 January 2004.  

Available online 20 February 2004. 

Abstract

This paper applies the cost–benefit analysis framework to the issue of wild geese conservation in Scotland. Wild goose numbers have risen rapidly over the past 30 years, bringing nature conservationists into conflict with farmers whose crops are damaged. We estimate the costs of damage due to goose grazing to farmers in two goose areas, Strathbeg and Islay. Conservation benefits are estimated using a contingent valuation survey of the Scottish population, and we find that benefits outweigh costs by a very considerable margin. This can be seen as providing support for recent UK government moves to compensate farmers in goose areas in order to further conservation.

Author Keywords: Cost–benefit analysis; Contingent valuation; Conservation; Wild geese

Article Outline

1. Introduction 

1.1. Cost–benefit analysis of nature conservation
2. Agricultural costs 

2.1. Methodology
3. Results 

3.1. Islay 

3.2. Strathbeg
4. Estimating the benefits of conservation 

5. Comparing costs and benefits 

6. Discussion and conclusions 

Acknowledgements 

References
1. Introduction

Scotland is an important destination for migratory goose species. A significant proportion of the global population of the internationally protected Greenland Barnacle goose (Branta leucopsis) and White-fronted goose (Anser albifrons) over-winter in Scotland, largely on the small west coast island of Islay (Fox and Gitay, 1991). The more numerous Pink-foot (Anser brachyrhynchus) and Greylag (Anser anser) goose are dispersed widely in eastern Scotland (Fig. 1).

	


	Full-size image (20K)


Fig. 1. Distribution of main species of wintering geese in Scotland.
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In recent decades the number of geese over-wintering in Scotland has increased rapidly due to changes in agricultural practice, special management actions by bird conservation groups, and legislative protection. For instance, the population of the Greenland White-fronted goose has doubled in the last 20 years, whilst global numbers of Greenland Barnacles have risen from around 8000 in 1959 to 45,000 now (SOAEFD, 1996).

The rising goose population has brought goose conservation into conflict with farmers because during the winter and early spring months the geese depend primarily on farmland for their food supply (Patterson et al., 1989). Grazing by geese, especially in areas where goose numbers are highly concentrated, can cause damage to spring-sown cereals and grass, delay turn-out of stock, and can cause problems with soil puddling and compaction ( Van Eerden, 1990; Groot Bruinderink, 1989; Owen, 1990).

The range of measures for controlling damage by geese available to farmers is restricted. Although Pink-feet and greylag geese can be shot legally during the quarry season, endangered species are protected and shooting is only allowed under special circumstances. Other preventative measures such as scaring are not always effective.

In order to fulfil international conservation obligations and to help farmers in areas where agriculture is affected by wild geese, the government has introduced a number of Local Goose Management Schemes and is considering introducing further schemes. These schemes provide special feeding and buffer areas for geese on farmland and, in return, farmers receive compensation. The current cost of implementing local management plans is substantial and likely to increase as goose numbers rise.

As the cost of compensation for crop damage will continue to increase if the goose population expands, there is some concern that the costs to government may become excessive. Are further increases in the goose population therefore desirable? In this paper, we report on the costs and benefits, measured in monetary terms, of wild goose conservation in Scotland to farmers and the general public. Previous economic analysis of goose conservation has focussed on only the costs of goose damage. For example, Vickery et al. (1994) consider five possible solutions to damages caused by over-wintering Brent geese, and find the “optimal financial solution” to be the establishment of alternative feeding areas. However, this analysis does not consider the non-market benefits of goose conservation, focussing instead on changes in the value of output and in tax/subsidy effects.

Our research focuses on two case study areas where conflicts have arisen between geese and agriculture: Islay and Loch of Strathbeg. Specific objectives are to: 

• Estimate the willingness to pay (WTP) of the general public for specified goose conservation measures. 

• Estimate the costs of goose damage to agriculture through a survey of farmers in goose affected areas. 

• Compare the marginal costs and benefits of changes in the population of wild goose species.

1.1. Cost–benefit analysis of nature conservation

Economists have recently argued that decision-making over nature conservation policy can benefit from insights which their discipline can provide (Shogren et al., 1999). Perhaps the best-known way in which economics can contribute is in terms of the efficiency with which scarce resources are allocated. Decisions about conservation involve re-allocations of resources. For instance, deciding to conserve wildlife habitats in a national park rather than allow development of a quarry implies a diversion of resources away from mining activities and towards the production of environmental public goods. Deciding to fund conservation programmes for endangered species, or funding programmes to clean up watercourses to improve ecological quality, mean less public funds are available to meet other demands such as schools and hospitals.

How should society decide whether such a redistribution is desirable? One answer provided by economists is the use of cost–benefit analysis (CBA). This quantitative technique involves estimating whether the gainers from a decision could compensate the losers, and still be better off – in other words, whether social aggregate benefits exceed social aggregate costs. This way of judging outcomes, which involves the summing up of money equivalents of welfare changes across individuals (welfarism) is argued to be superior to, for instance, referenda, as it takes into account both the direction and intensity of preferences. CBA offers a practical way to do this, and is becoming increasingly popular with policy-makers world-wide (Hanley, 2001).

There are now many instances of the use CBA in the context of nature conservation policy (see, for example, Hanley and Spash, 1993; Montgomery et al., 1994; Dawson and Shogren, 2001). In this paper, we apply the methodology of CBA to a conservation controversy in Scotland, the conservation of wild geese. Our objective is to determine whether increases in the populations of geese can be defended on CBA grounds, given the costs that geese impose on local farmers. We also seek to investigate what determines people's preferences for goose conservation, and also how these vary across different management options and between endangered and non-endangered species. To preview our main conclusion, we find that “small” increases in goose numbers generate benefits which are greatly in excess of costs.

2. Agricultural costs

2.1. Methodology

As mentioned in Section 1, the research focused on two case study areas: Islay, a livestock farming area with high goose densities, and Strathbeg, a predominantly cereal cropping area with much lower goose densities. A detailed farm survey involving in-depth interviews with a sample of farmers was used as the main research method. The survey approach taken allowed total and marginal costs of goose damage to be estimated, and provided a contrast between the effects of quarry and non-quarry species, high and low goose density areas, and the effects of goose grazing on a predominately arable cropping area and one dominated by cattle and sheep.

Focus groups with farmers as the sole participants were also employed. The existing literature (Daw, 1992; de Oteyza, 1995; Westmacott, 2000) suggested the following regarding costs: 

• there can be significant losses of crops and grassland to goose grazing, 

• damage is variable between seasons, locations, timing and grazing pressures, 

• the average cost of damage attributable to geese varies between £17 and £29 per ha (£3000 to £8000 per affected farm), 

• it has been difficult to identify the marginal economic costs of geese (that is how costs vary with goose density).

Focus group findings aided the design of a farm survey questionnaire which aimed at quantifying (in economic terms) the losses identified in the focus groups and the costs of mitigating the effects of geese. In addition, the survey included a number of qualitative questions on trends, the net effects of increasing goose numbers and how farmers envisaged coping with “the goose problem” in future. The same questionnaire was used at both locations. The survey took place in the late summer of 2000 and was based on in-depth interviews with 18 farmers on Islay and 15 at Strathbeg. The sample was chosen on the basis of a spread of distances from goose roosts, different sizes of farm and types of land tenure.

The basis for estimating the costs of geese was farmers' recall of the situation during the previous winter of 1999/2000. Farmers were questioned as to delays in turning cattle out to pasture in the previous spring due to the effects of geese, and the winter rations fed, whilst the researchers calculated the costs of delayed turnout using standard prices for feeds. For the effects on silage, the loss of yield and the number of weeks delay in cutting were obtained. For arable, farmers estimated reduced cereal yields due to grazing of winter crops or late planting of spring cereals, which were then costed using farm-gate prices. Other anticipated goose effects included the opportunity costs of a changed farm system to accommodate geese, and the effects of more frequent reseeding of grassland.

This approach, although it depend on farmers responding truthfully and to the best of their knowledge was considered to be the best approach to adopt for this study. Experimental trials involving goose grazing have been established and provide some information of the physical relationship between grazing and crop yield but it is extremely difficult to interpret these results in terms of economic damage as costs are also determined by the scale, technology, resources and systems of individual farm businesses. This heterogeneity is best overcome by taking the approach used here, with individual farm based estimates raised to the population of farms in the areas under investigation.

At the end of each survey, results were carefully examined by the researchers for double counting the cost of wintering geese and other anomalies through further discussion with the farmer at the time or later through cross-referencing against earlier work including grazing experiments and with standard data sources such as the Farm Management Handbook (SAC, 2001). For example, the turn-out dates for livestock were compared with turn-out dates in similar agricultural areas where there are no geese. There was a tendency among some farmers to over-estimate the costs of goose grazing. For example, one farmer attributed all costs associated with additional feeding of cattle in the previous winter to geese, when discussions with other farmers suggested that this was in part due to the particularly wet conditions in October and November 1999.

Goose numbers for Islay farms were based on the average of the goose fortnightly day count for the years 1997/1998; 1998/1999 and 1999/2000 recorded by Scottish Natural Heritage (and available for each farm). Densities per hectare were derived from this figure. The same data is used at Strathbeg but was recorded by the RSPB, and information on the distribution of geese and goose density within the area was derived from surveys carried out by Keller et al. (1997).

3. Results

3.1. Islay

The 18 farms sampled on Islay extended to 14,600 ha and accounted for 38% of the productive land on the island and 37% of the 1997/1998–1999/2000 goose population (an average density of 5.7 per ha, close to the island's overall density).1 On average, these farms extended to 159 ha of productive land. Total costs for all 18 Islay farms in the sample were estimated to be £206,000, giving an average of [image: image5]11,500 per farm ( Table 1). Main findings were: 

• Loss of early grazing was the most costly goose effect, followed by losses of silage (including aftermath and hay). 

• Including the relatively low cost of additional grass fertiliser (typically applied in the spring), some 67% of all costs measured were accounted for by losses of grass in the first part of the season. 

• Additional reseeding costs and losses of winter grazing were also significant, but direct losses to cereal crops were relatively unimportant.



Table 1. Economic costs of geese – Islay sample* (18 farms, 2855 ha, estimated 16,213 geese)

[image: image6]
Full-size table (<1K)

Notes: “Total Economic Costs” represent estimates of total on-farm costs due to goose damage for season 1999–2000, as revealed in the farm survey. “Costs/farm” are derived by dividing the total of all costs of £206,000 by the number of farms surveyed; “Cost per ha” divides this total by the number of productive hectares of land; whilst “Cost per goose” divides this total by the estimated number of over-wintering geese in the area.
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In addition, farmers indicated in both of the focus groups and in the survey that there are other effects of geese not covered by the survey (nor any previous study that we are aware of). These include reduced lambing rates and later lambing and calving than would occur in a “no goose” situation. Since it is difficult to value these impacts consistently across all farmers in the survey, these impacts were not included in the cost estimates.

Based on the 37% share of Islay productive land and goose numbers included in the 18-farm sample, we estimated an Islay-wide cost figure of £560,000 for 1999/2000. This is some £20,000 less than the implied costs estimated by the Islay Goose Management Group in its proposal to the National Review Board in June 2000 and mid-way in Lilley's (1997) range of costs, although completely different approaches were used. The estimates are higher than those calculated by Westmacott (2000) for a sample of 14 farms in goose-affected areas of Kintyre, which found average costs of £7200 per farm or £29 per ha.

The availability of SNHs goose population data for individual farms on Islay (for calculating payments to farmers since 1992) enables some analysis to be made of the relationship between goose numbers and densities, and economic costs, at the level of individual farms in the survey. The most interesting relationship is that relating the total of all economic costs measured per farm to the average number of geese per farm (1997/1998–1999/2000). The best fit (based on adjusted R2) was obtained from a quadratic relationship that indicates diminishing marginal costs. Using the quadratic relationship as a predictor, the marginal economic costs per goose decline from £12.52 at low populations to less than a £1 at high populations (Table 2). The mean situation for the whole sample was 900 geese per farm and £12.74 costs per goose (weighted average). Note that Table 2 shows predicted reductions in marginal costs for quite sizeable increases in the population: such far-beyond-sample predictions should be treated with caution, and included here for interest only.



Table 2. Predicting costs against geese numbers giving marginal costs per goose (Islay only)

[image: image7]
Full-size table (<1K)

Obtained using a regression equation Total Costs=16.99 Geese – 0.003 Geese., 2
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In practical terms, this relationship suggests that, for a fixed area, with a fixed amount of herbage available as on Islay, the more geese which graze, the less will be the consumption per head (possibly due to increased competition) and consequently the lower the damage per head. Another possible explanation is that the proportion of barnacle geese increases at higher densities. As these geese are smaller and eat less per bird than the larger White-fronted goose, then it might be expected that there may be less damage per goose at higher densities.

3.2. Strathbeg

The Strathbeg “catchment“ was represented by 15 farms covering 4900 ha of which 4500 ha were crops, grass and set-aside, and which accounted for 33% of the estimated area of significant goose grazing. Their average size was 272 ha of crops and grass (71% greater than the Islay sample). These sampled farms had experienced 1.5 geese per productive ha last winter (25% of the density on Islay). Table 3 provides an estimate of the economic costs of geese for the 15 farms of the Strathbeg sample., 2 Total cost for the sample was approximately £88,000 with an average of £5800 per farm, and £22 per productive hectare (excluding rough grazing and set-aside). Main findings were that: 

• Costs were predominantly arable-related (40% cereal losses and additional inputs to cereals, and 37% relate to the effect of goose grazing in reducing winter cereal areas). 

• Grass-related costs (22% of all costs) were dominated by the effect of lost early bite on cattle feeding. 

• Silage losses are relatively unimportant and the costs of lost winter grazing are zero.



Table 3. Economic costs of geese – Strathbeg (15 farms, 4080 ha)

[image: image8]
Full-size table (<1K)

Notes: “Total Economic Costs” represent estimates of total on-farm costs due to goose damage for season 1999–2000, as revealed in the farm survey. “Costs per farm” are derived by dividing the total of all costs of £89,000 by the number of farms surveyed; “Cost per ha” divides this total by the number of productive hectares of land.
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These results reflect the predominance of arable-beef systems where there are large areas of stubble and good supplies of straw for winter feeding. Compared with Islay, the costs per farm were 50% less, whilst costs per hectare are only 30% of the Islay level. This can mainly be attributed to the lower goose densities at Strathbeg.

Aggregating the Strathbeg sample results to the total area affected by geese roosting on the Loch of Strathbeg is more difficult than on Islay because there are no discrete boundaries of goose activity and the grazed areas do not correspond to whole parishes., 3 However, using secondary data on the spatial aspects of goose densities ( Keller et al., 1997), it was possible to make a rough estimation of the main area of goose grazing and to relate this to the area covered by the 15 farms. The sample accounted for 33% of the crops and grass area of the “catchment” of Strathbeg geese and 40% of the total goose population. Based on this, the economic costs for the whole area were estimated at £219,000. Using the estimate that 40% of the Strathbeg goose population occurred on the 15 sample farms in 1999/2000 (7-month mean of 16,500), the sample incurred economic costs of £13.3 per goose from an average goose density of 1.5 geese per ha of crops grass and set-aside. These results appear to be consistent with previous studies. Daw's study at Strathbeg (1992) covered 7100 ha on 24 farms and estimated total goose-related costs at £184,000 or £ 7700 per farm (£26 per ha). A similar investigation of 42 farms covering 7700 ha around Loch of Skene ( de Oteyza, 1995) found costs of £130,000 or £3100 per farm (£17 per ha).

The Strathbeg survey data do not permit any reliable analysis of the effect of goose densities on damage, but each farm was classified as “Low”, “Medium” and “High” on the basis of proximity to the roost and the Keller et al. (1997) mapping exercise of 1990 ( Table 4). Although the analysis provides a clear indication that economic costs rise with increasing goose densities it is not possible to deduce whether the relationship is linear, or one of diminishing marginal costs.



Table 4. Relationship between goose density and damage costs at Strathbeg

[image: image9]
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4. Estimating the benefits of conservation

Wild geese can generate a range of benefits for different groups. People may positively value wild goose populations for recreational reasons such as shooting and viewing (use values), and from the pleasure of knowing they exist (non-use value). In the case of shooting, farmers and other landowners can sell the rights to shoot and hence directly benefit from the presence of wild geese., 4 However, in the case of other recreational activities (bird-watching) and non-use values, markets are difficult to create. For example, it would be prohibitively expensive to charge people for watching geese and impossible to exclude them from caring about geese. This means that even though people benefit from goose conservation, these benefits do not show up in market prices or in financial returns. For instance, people who are concerned about the fate of wild geese would benefit (in terms of “increased satisfaction”) if they felt a policy would increase the chances of conserving geese, even if these individuals never travel to Islay or Strathbeg to go bird watching.

Valuing the benefits of conserving wild geese therefore means valuing non-market benefits. Two broad classes of method are available to undertake such valuation, namely methods based on stated preferences and those based on revealed preferences. We anticipated that both use and non-use values would exist for goose conservation, that is, that both those who actually go bird watching/visit geese areas (use values), and those who do not (non-use values), would potentially value moves to conserve geese. Since revealed preference approaches cannot capture non-use values by definition, a stated preference method was used, namely Contingent Valuation. The word “contingent” is used since Willingness To Pay estimates are derived contingent on a description of a hypothetical change in an environmental resource, and how people can pay to either have it go ahead or to avoid it. A full description of this method may be found, for example, in Bateman et al. (2002).

Focus groups of members of the Scottish general public were held to discuss the issue of wild goose conservation in particular, and attitudes to conservation and farming in general. Four groups were recruited, two in Stirling and two in Edinburgh; sessions were conducted by a trained moderator. Based on the focus groups, questionnaire surveys were designed, and then administered to a quota-based random sample of the general public. This technique of sampling involves stratifying the target population – in this case, all households living in Scotland – by socio-economic characteristics, and ensuring that the sample is proportional to the population in terms of these characteristics (e.g., age, sex). Scotland was chosen as the sampling frame since conservation policy is implemented by the Scottish Executive, and paid for at least partly through tax revenues from Scottish households. Interviews were held in people's homes throughout Scotland using trained market researchers. A copy of the questionnaire is available from the authors on request. In total, 419 responses were obtained. A comparison of sample characteristics with those of the Scottish population showed that the only characteristic in which the sample was significantly unrepresentative of the Scottish general public was in terms of the highest income bracket (£45,000 and over), where the sample contained significantly less (6% relative to 12%) responses than a truly representative sample of the general public. For more details, see MacMillan et al. (2001).

The questionnaire was divided into five sections. People were first asked about their attitudes to nature conservation as part of rural policy, and their attitude to wild geese compared with other conservation issues. They were then asked how often they had visited nature reserves in the last year, whether they had seen wild geese in the UK, and whether they had visited Islay or Strathbeg in particular. The third section introduced information on the wild geese issue by means of coloured show cards. These contained simple explanations of the “goose problem”, together with photographs and maps. Information was provided on current stocks of both endangered and non-endangered species, and of trends in Greenland Barnacle geese numbers since 1959. Respondents were told that the various goose management options covered would all imply higher costs to the government, and that therefore household taxes would have to rise to pay for them. Section four asked their willingness to pay for different conservation measures (described below), whilst the last section collected socio-economic information.

Main findings regarding attitudes to conservation were as follows: 

• When offered a choice of seven options for the most important objective for rural policy, protecting wildlife was ranked 3rd, lower only than providing employment and producing food (the other options were preserving traditional landscapes, protecting cultural heritage, and providing recreation). 

• When asked to rate goose conservation relative to other nature conservation issues (protecting birds of prey, re-introducing beavers, protecting fish stocks, banning fox hunting and protecting native forests), goose conservation was ranked second lowest in priority. 

• The idea of farmers being paid to manage wildlife was supported by the majority (64%). However only a minority (42%) agreed with the view that farmers should be compensated for damage due to wildlife, or should be allowed to kill wild animals (45%).

Only 3% of our sample had ever visited Islay or the Strathbeg areas. However, most people (53–66%, dependent on scenario) said they were willing to support policies for goose conservation, even if these were costly to them.

Each respondent was then asked to state their WTP for one of four different goose conservation “projects” (respondents were randomly allocated to projects):



[image: image10]
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WTP for each option was investigated by asking each respondent eight “payment” questions. In each of these, people were presented with a possible cost to them of the policy, in £per household per year over a 10-year period. The amounts stated ranged from £0.50 to £280 per household per year: these amounts were derived from an open-ended question in a pilot survey. Tax payments were used since such policies are generally paid from general tax revenues. Five responses to each payment level were possible: Definitely Would Pay; Probably Would Pay; Not Sure; Probably Would Not Pay; and Definitely Would Not Pay. The contingent payment question was as follows:

“Imagine that the additional costs of the project resulted in your household having to pay more tax each year for the next ten years. I would like you to think about how much your household would be prepared to pay. To help I will read out some possible increases in taxation for this new management policy. When considering how much you would be willing to pay, remember that the revenue from the tax payment would only be spent on goose management, what you can afford, and that there are other things that tax money could be spent on”

The eight possible payment amounts were read out in random order, and the respondent's answers recorded (that is, each respondent made eight responses on this payment question). Using these responses, we can estimate mean WTP for each policy option. In order to be conservative, those amounts which respondents said they would definitely (rather than probably) be willing to pay are used. Mean estimates do not incorporate ‘protest' responses, which accounted for 35% of the sample in both scenarios. These protest responses are statements of zero willingness to pay for reasons other than no value being placed on goose conservation (for instance, if respondents objected to the scenarios on ethical grounds). This exclusion of protest responses is common practice in contingent valuation (Bateman et al., 2002).

In Table 5, mean WTP and the 95% confidence interval (rounded to the nearest £), together with the aggregate WTP amount for each option are given. As may be seen, the highest value measured in this way is attributed to a policy to increase all goose species by 10% (Option 4) and the lowest to Option 1 (preventing shooting, but no increase in numbers). Mean values are all policy options are significantly greater than zero.



Table 5. Willingness to pay (WTP) estimates from the contingent valuation survey

[image: image11]
Full-size table (5K)

Refer to text for option definitions: aggregate WTP is based on benefitting population of all households in Scotland.
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As Contingent Valuation estimates are based on responses to a hypothetical questions, rather than observed behaviour it is important to assess validity. A common validity test is to investigate the extent to which the variation in WTP bids can be explained statistically in a manner that is consistent with economic theory (Bateman et al., 2002). This test is implemented by estimating “Bid curves”, (i.e. regression equations which link WTP amounts to variables thought likely to be of influence). Since the sample size for each project is small, we pool the samples to create one series of WTP bids, using dummies to represent which project respondents were expressing a value for. The dependent variable is censored at zero, since people were not allowed to bid negative amounts (the lowest value which could be given is zero). The data is also censored at £250, the highest value on any of the payment cards. The standard Ordinary Least Squares model is therefore inappropriate, so we use a Tobit estimator instead ( Greene, 1997), bounded at the lower limit by zero and in the upper limit by 250. The dependent variable is WTP, defined on maximum definitely yes amounts, with protest bids removed but genuine zeros retained.

Table 6 gives full results for the estimation. The main conclusions are: 

• income is positively and significantly (at the 90% level) related to WTP 

• how important the respondent thinks protecting wildlife is, relative to other possible objectives of rural policy such as protecting rural communities, producing food and protecting landscapes, is positively and significantly (95% level) related to WTP 

• whether the respondent has seen wild geese is positively and significantly related to WTP at the 90% level of significance; 

• however, where the respondent lives (urban, rural or “in between”); the rating of action of protect wild geese relative to other nature conservation actions; and education and age level of the respondent have no significant impacts on WTP.



Table 6. Regression equation for willingness to pay

[image: image12]
Full-size table (5K)

Censored Tobit estimator used, with lower bound of £0 and upper bound of £250.

Based on complete records only (n= 276).

The dependent variable is the largest amount of extra taxes respondents stated that they were sure they would pay for geese conservation.

Variable definitions. Age: age group. Education: level of educational achievement. Income: Income bands. Wildlife: Importance of protecting wild life. Coded 1 (very low importance) to 5 (very high importance). Seen: Those who have ever seen wild GEESE=1, those who had NOT=0. Rural/Urban: Respondents living in rural AREAS=1, coded 0 otherwise.
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5. Comparing costs and benefits

An economically optimal conservation policy would be one that balanced marginal benefits and costs. In this study, the main margin considered with regard to costs is that with respect to goose density. On both Islay and at Strathbeg, there is strong evidence of increasing levels of total cost with rising goose densities. However, on Islay, where there were good data on goose numbers for individual farms, the average costs per goose fell as density increased. At high densities, the effect of a marginal rise in geese is quite small, perhaps because competition for limited grass is increased and consumption per goose is reduced. Although these diminishing marginal effects are not marked at current average goose numbers and densities, this finding suggests that if numbers continue to rise in future, a situation may be reached where economic costs reach an absolute maximum (unless geese start to forage over greater areas, in which case costs will continue to rise). This has possible implications for the effects on damage costs of future goose populations on Islay – a levelling off of total damage costs over time- and the appropriate levels of compensation paid to farmers – an equivalent levelling off, ceteris paribus – should populations continue to rise., 5 At Strathbeg, however, it was not possible to assess the existence of diminishing marginal damage, due to lack of bird data.

With regard to benefits, a number of marginal changes were evaluated, including a change in management policy (to one of no shooting allowed), and 10% increases and decreases in goose numbers. We aggregated from sample mean WTP to a population WTP using the number of households resident in Scotland in 2001. Costs associated with an increase in goose numbers can be estimated from the cost functions for endangered species (Islay) and for non-endangered species (Strathbeg). A 10% increase in endangered goose numbers (an approximate increase of 5000 from 50,000 to 55,000), will increase damage costs on Islay by £1020 per farm and in aggregate terms by £49 627 per annum. However, our estimate of aggregate benefits is £35 millions. Benefits would therefore outweigh costs by a factor of 700. In the case of a 10% increase in both endangered and non-endangered species (an approximate increase of 26,800 from 268,000 to 294,800), the benefit cost ratio is less favourable. Estimated costs for non-endangered species based on the Strathbeg cost function gives an increase in damage of approximately £356 400. Total costs are therefore £406,000, compared to total benefits of £46 million – a ratio of 1:113. While both projects in cost–benefit terms are worthwhile, option 3 represents considerably better value for money. However, unless compensation is paid through a management agreement, farmers would lose out in all scenarios.

6. Discussion and conclusions

In line with many other contingent valuation studies, this study has found that the estimated benefits of conservation are very large relative to the costs. Scepticism often surrounds benefit estimates generated by stated preference methods, especially within the policy community (see, for example, Hanley (2001)). Although bid curves provide some evidence of theoretical validity in this study, there is a possibility that “yeah-saying” and strategic responses systematically inflate Willingness To Pay estimates. One way to counter this value inflation suggested recently by Macmillan et al. (2002) is to repeat the valuation exercise in a format which allows people to reflect on their responses, both personally, and through discussions with others. The logic is that in discussion and inner reflection, people become more aware of the opportunity costs of stating high WTP amounts; and of other worthy demands on their budget (e.g., other conservation issues). MacMillan et al. therefore compared interview based estimates of WTP with a deliberative, group based approach – referred to as a “valuation workshop”. They found that WTP estimates for goose conservation were on average 3.5 times lower in the former than in the latter. However, even allowing for this “calibration”, our results still point to benefits greatly in excess of costs for a policy to conserve wild geese. For example, for a 10% increase in endangered geese numbers, benefits would be around £10 million even with a downward calibration of 3.3:1, implying a benefit–cost ratio of 200/1.

Our Willingness to Pay estimates also show up an advantage of the cost–benefit methodology over simple referenda or opinion polls. Economic estimates of WTP reflect both the direction and the intensity of preferences (which do I prefer between the two choices? How much more do I prefer choice A to choice B?). However, referenda and opinion polls only show the direction of preferences. Thus, although Option 1 (banning shooting) had the highest level of public support in terms of the proportion of respondents which supported it (66%), this was not reflected in terms of WTP, where aggregate WTP was lowest for this option, but highest for a 10% increase in all geese. Hence, a simple project ranking task based on the overall direction of preferences can provide misleading signals to policy-makers interested in maximising net social benefits.

The benefit estimates provide further insights into public preferences for wildlife conservation. First, while the public clearly care about policy outcomes in terms of number of geese, they also value method of management. In this case they are willing to pay £8 per household to maintain the current population of geese without the need to shoot. Second, the results show that the public value a policy that provides a 10% increase in goose numbers more than one that avoids a 10% loss (although this difference is not significant at the 95% level). This is perhaps surprising as other contingent valuation studies have indicated that people are ‘loss averse' (Kahneman and Tversky, 2000; Knetsch and Sinden, 1984) with respect to the environment (i.e., value a project that avoid losses more than one generates an equivalent gain). However, we should also note here that the magnitude of our willingness to pay estimates may depend on what information was presented and how it was presented: since no split sample was used, we cannot compare the effects of alternative information sets. All that can be said is that in previous contingent valuation studies, changing information has produced significant effects on estimated WTP – although this is by no means always so ( Munro and Hanley, 1999).

In addition to the concerns regarding the hypothetical nature of the benefit estimates, several other caveats are worth mentioning with regard to costs. First, the damage cost estimates assume that the costs of a 10% increase in goose numbers can be predicted from observed relationship between geese and damage. However, one cannot rule out the possibility that cost could be considerably lower or higher due to the evolution of adaptive farm management or losses becoming so great that farmers simply stop farming. Second, the results presented here reflect the costs associated with geese in one particular season. Due to seasonal variation in growing conditions, goose numbers, and agricultural prices it is to be expected that these estimates will vary from year to year.

No attempt was made to estimate the Willingness to Accept compensation of people who had negative views toward the conservation and management of wild geese (that is, people who prefer fewer geese to the status quo). Although a majority of people supported the policies investigated in this study (the figure varies from 66% to 51%), a minority of respondents (32–25%), particularly those living in the case study areas, were opposed to geese conservation. Incorporating the preferences of these people would reduce the social benefits of conservation which we have estimated (Macmillan and Duff, 1998), but again, not by enough to make the net benefits of conservation negative. To see this, assume very conservatively that the mean negative dis-utility from having more geese amongst those with this opinion was equal to the mean positive value placed on conservation by those in favour of it, and take as an example a policy to increase endangered species by 10% (which attracted the greatest proportion of “no” votes amongst all options). Even in this extreme case, aggregate net benefits would, at £12.6 million, still greatly outweigh costs.

Finally, in order to estimate the costs of goose grazing on the entire farm business it was necessary to ask farmers to estimate the costs for their farm. Although every effort was made to ensure that these estimates were accurate there remains the possibility that some farmers over-estimated damage in order to argue for higher compensation payments. A more objective approach would have been to use damage estimates from experimental trials but there is no reliable way of translating these trial results into estimates of costs to the whole farm business. We remain confident due to the rigorous cross-checking of our results through reference to local standard practice, and to previous studies, that the costs estimates for the 1999/2000 season are robust.

Using CBA it has been possible to show that government compensation schemes for wild geese represent value for money to the tax-payer as the public benefits of conservation exceed the costs to agriculture by a considerable margin. Furthermore, our research suggests that conservation benefits are greatest for projects which protect endangered species and which bans the shooting of all goose species. In terms of agricultural costs our research has shown that there is strong evidence of increasing levels of cost to agriculture with rising goose densities but that the cost per goose falls as goose density increases. This has possible implications for the conservation policy and the appropriate future levels of compensation to farmers if goose populations continues to rise. However, we note that whilst cost–benefit analysis can show that gains to society from goose conservation exceed the costs, farmers will only be willing to participate in conservation if they receive actual compensation for losses imposed on them.
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1 For the purpose of raising the sample to the whole of Islay the most useful measures were grassland area, productive land area, and average 3-year goose numbers. The sample covered 36–38% of each of these measures hence a factor of 2.703 (reciprocal of 0.37) was used to raise the damage estimates of the sample to the whole island.

2 The Strathbeg sample of 15 farms is more difficult to aggregate as the areas affected and goose count data at farm level are not well-documented. The best information on area affected and goose densities is provided by Keller et al. (1997). The total areas of crops, grass, rough grazing and breeding livestock for this area were identified from the Agricultural Census data of June 1999. Aggregation to the whole affected area at Strathbeg was based on a factor of 2.5. This factor was based on a comparison of goose densities, land area, and land use between the sample farms and the entire affected area.

3 Parishes form the basis of Agricultural Census returns used by the government.

4 These financial benefits were taken account of when estimating overall net impact of geese on farm costs.

5 Future damage costs and compensation amounts will also depend on future farm gate prices and input costs.

ot always effective.

In order to fulfil international conservation obligations and to help farmers in areas where agriculture is affected by wild geese, the government has introduced a number of Local Goose Management Schemes and is considering introducing further schemes. These schemes provide special feeding and buffer areas for geese on farmland and, in return, farmers receive compensation. The current cost of implementing local management plans is substantial and likely to increase as goose numbers rise.

As the cost of compensation for crop damage will continue to increase if the goose population expands, there is some concern that the costs to government may become excessive. Are further increases in the goose population therefore desirable? In this paper, we report on the costs and benefits, measured in monetary terms, of wild goose conservation in Scotland to farmers and the general public. Previous economic analysis of goose conservation has focussed on only the costs of goose damage. For example, Vickery et al. (1994) consider five possible solutions to damages caused by over-wintering Brent geese, and find the “optimal financial solution” to be the establishment of alternative feeding areas. However, this analysis does not consider the non-market benefits of goose conservation, focussing instead on changes in the value of output and in tax/subsidy effects.

Our research focuses on two case study areas where conflicts have arisen between geese and agriculture: Islay and Loch of Strathbeg. Specific objectives are to: 

• Estimate the willingness to pay (WTP) of the general public for specified goose conservation measures. 

• Estimate the costs of goose damage to agriculture through a survey of farmers in goose affected areas. 

• Compare the marginal costs and benefits of changes in the population of wild goose species.

1.1. Cost–benefit analysis of nature conservation

Economists have recently argued that decision-making over nature conservation policy can benefit from insights which their discipline can provide (Shogren et al., 1999). Perhaps the best-known way in which economics can contribute is in terms of the efficiency with which scarce resources are allocated. Decisions about conservation involve re-allocations of resources. For instance, deciding to conserve wildlife habitats in a national park rather than allow development of a quarry implies a diversion of resources away from mining activities and towards the production of environmental public goods. Deciding to fund conservation programmes for endangered species, or funding programmes to clean up watercourses to improve ecological quality, mean less public funds are available to meet other demands such as schools and hospitals.

How should society decide whether such a redistribution is desirable? One answer provided by economists is the use of cost–benefit analysis (CBA). This quantitative technique involves estimating whether the gainers from a decision could compensate the losers, and still be better off – in other words, whether social aggregate benefits exceed social aggregate costs. This way of judging outcomes, which involves the summing up of money equivalents of welfare changes across individuals (welfarism) is argued to be superior to, for instance, referenda, as it takes into account both the direction and intensity of preferences. CBA offers a practical way to do this, and is becoming increasingly popular with policy-makers world-wide (Hanley, 2001).

There are now many instances of the use CBA in the context of nature conservation policy (see, for example, Hanley and Spash, 1993; Montgomery et al., 1994; Dawson and Shogren, 2001). In this paper, we apply the methodology of CBA to a conservation controversy in Scotland, the conservation of wild geese. Our objective is to determine whether increases in the populations of geese can be defended on CBA grounds, given the costs that geese impose on local farmers. We also seek to investigate what determines people's preferences for goose conservation, and also how these vary across different management options and between endangered and non-endangered species. To preview our main conclusion, we find that “small” increases in goose numbers generate benefits which are greatly in excess of costs.

2. Agricultural costs

2.1. Methodology

As mentioned in Section 1, the research focused on two case study areas: Islay, a livestock farming area with high goose densities, and Strathbeg, a predominantly cereal cropping area with much lower goose densities. A detailed farm survey involving in-depth interviews with a sample of farmers was used as the main research method. The survey approach taken allowed total and marginal costs of goose damage to be estimated, and provided a contrast between the effects of quarry and non-quarry species, high and low goose density areas, and the effects of goose grazing on a predominately arable cropping area and one dominated by cattle and sheep.

Focus groups with farmers as the sole participants were also employed. The existing literature (Daw, 1992; de Oteyza, 1995; Westmacott, 2000) suggested the following regarding costs: 

• there can be significant losses of crops and grassland to goose grazing, 

• damage is variable between seasons, locations, timing and grazing pressures, 

• the average cost of damage attributable to geese varies between £17 and £29 per ha (£3000 to £8000 per affected farm), 

• it has been difficult to identify the marginal economic costs of geese (that is how costs vary with goose density).

Focus group findings aided the design of a farm survey questionnaire which aimed at quantifying (in economic terms) the losses identified in the focus groups and the costs of mitigating the effects of geese. In addition, the survey included a number of qualitative questions on trends, the net effects of increasing goose numbers and how farmers envisaged coping with “the goose problem” in future. The same questionnaire was used at both locations. The survey took place in the late summer of 2000 and was based on in-depth interviews with 18 farmers on Islay and 15 at Strathbeg. The sample was chosen on the basis of a spread of distances from goose roosts, different sizes of farm and types of land tenure.

The basis for estimating the costs of geese was farmers' recall of the situation during the previous winter of 1999/2000. Farmers were questioned as to delays in turning cattle out to pasture in the previous spring due to the effects of geese, and the winter rations fed, whilst the researchers calculated the costs of delayed turnout using standard prices for feeds. For the effects on silage, the loss of yield and the number of weeks delay in cutting were obtained. For arable, farmers estimated reduced cereal yields due to grazing of winter crops or late planting of spring cereals, which were then costed using farm-gate prices. Other anticipated goose effects included the opportunity costs of a changed farm system to accommodate geese, and the effects of more frequent reseeding of grassland.

This approach, although it depend on farmers responding truthfully and to the best of their knowledge was considered to be the best approach to adopt for this study. Experimental trials involving goose grazing have been established and provide some information of the physical relationship between grazing and crop yield but it is extremely difficult to interpret these results in terms of economic damage as costs are also determined by the scale, technology, resources and systems of individual farm businesses. This heterogeneity is best overcome by taking the approach used here, with individual farm based estimates raised to the population of farms in the areas under investigation.

At the end of each survey, results were carefully examined by the researchers for double counting the cost of wintering geese and other anomalies through further discussion with the farmer at the time or later through cross-referencing against earlier work including grazing experiments and with standard data sources such as the Farm Management Handbook (SAC, 2001). For example, the turn-out dates for livestock were compared with turn-out dates in similar agricultural areas where there are no geese. There was a tendency among some farmers to over-estimate the costs of goose grazing. For example, one farmer attributed all costs associated with additional feeding of cattle in the previous winter to geese, when discussions with other farmers suggested that this was in part due to the particularly wet conditions in October and November 1999.

Goose numbers for Islay farms were based on the average of the goose fortnightly day count for the years 1997/1998; 1998/1999 and 1999/2000 recorded by Scottish Natural Heritage (and available for each farm). Densities per hectare were derived from this figure. The same data is used at Strathbeg but was recorded by the RSPB, and information on the distribution of geese and goose density within the area was derived from surveys carried out by Keller et al. (1997).

3. Results

3.1. Islay

The 18 farms sampled on Islay extended to 14,600 ha and accounted for 38% of the productive land on the island and 37% of the 1997/1998–1999/2000 goose population (an average density of 5.7 per ha, close to the island's overall density).1 On average, these farms extended to 159 ha of productive land. Total costs for all 18 Islay farms in the sample were estimated to be £206,000, giving an average of [image: image16]11,500 per farm ( Table 1). Main findings were: 

• Loss of early grazing was the most costly goose effect, followed by losses of silage (including aftermath and hay). 

• Including the relatively low cost of additional grass fertiliser (typically applied in the spring), some 67% of all costs measured were accounted for by losses of grass in the first part of the season. 

• Additional reseeding costs and losses of winter grazing were also significant, but direct losses to cereal crops were relatively unimportant.



Table 1. Economic costs of geese – Islay sample* (18 farms, 2855 ha, estimated 16,213 geese)
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Tost early bite kid a3 269 474
Lost winter grazing 20 11 7.0 123
Lost silage and aftermath 5 30 189 333
Extra fertilisers 85 05 30 052
Extra reseeding 33 18 116 205
Total grass costs 192 107 673 1186
Crop losses 9 05 32 057
Winter Barley not grown 5 03 18 o3
Total arable costs. 14 08 50 088
All costs® 206 11 72 13
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Notes: “Total Economic Costs” represent estimates of total on-farm costs due to goose damage for season 1999–2000, as revealed in the farm survey. “Costs/farm” are derived by dividing the total of all costs of £206,000 by the number of farms surveyed; “Cost per ha” divides this total by the number of productive hectares of land; whilst “Cost per goose” divides this total by the estimated number of over-wintering geese in the area.
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In addition, farmers indicated in both of the focus groups and in the survey that there are other effects of geese not covered by the survey (nor any previous study that we are aware of). These include reduced lambing rates and later lambing and calving than would occur in a “no goose” situation. Since it is difficult to value these impacts consistently across all farmers in the survey, these impacts were not included in the cost estimates.

Based on the 37% share of Islay productive land and goose numbers included in the 18-farm sample, we estimated an Islay-wide cost figure of £560,000 for 1999/2000. This is some £20,000 less than the implied costs estimated by the Islay Goose Management Group in its proposal to the National Review Board in June 2000 and mid-way in Lilley's (1997) range of costs, although completely different approaches were used. The estimates are higher than those calculated by Westmacott (2000) for a sample of 14 farms in goose-affected areas of Kintyre, which found average costs of £7200 per farm or £29 per ha.

The availability of SNHs goose population data for individual farms on Islay (for calculating payments to farmers since 1992) enables some analysis to be made of the relationship between goose numbers and densities, and economic costs, at the level of individual farms in the survey. The most interesting relationship is that relating the total of all economic costs measured per farm to the average number of geese per farm (1997/1998–1999/2000). The best fit (based on adjusted R2) was obtained from a quadratic relationship that indicates diminishing marginal costs. Using the quadratic relationship as a predictor, the marginal economic costs per goose decline from £12.52 at low populations to less than a £1 at high populations (Table 2). The mean situation for the whole sample was 900 geese per farm and £12.74 costs per goose (weighted average). Note that Table 2 shows predicted reductions in marginal costs for quite sizeable increases in the population: such far-beyond-sample predictions should be treated with caution, and included here for interest only.



Table 2. Predicting costs against geese numbers giving marginal costs per goose (Islay only)
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Obtained using a regression equation Total Costs=16.99 Geese – 0.003 Geese., 2
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In practical terms, this relationship suggests that, for a fixed area, with a fixed amount of herbage available as on Islay, the more geese which graze, the less will be the consumption per head (possibly due to increased competition) and consequently the lower the damage per head. Another possible explanation is that the proportion of barnacle geese increases at higher densities. As these geese are smaller and eat less per bird than the larger White-fronted goose, then it might be expected that there may be less damage per goose at higher densities.

3.2. Strathbeg

The Strathbeg “catchment“ was represented by 15 farms covering 4900 ha of which 4500 ha were crops, grass and set-aside, and which accounted for 33% of the estimated area of significant goose grazing. Their average size was 272 ha of crops and grass (71% greater than the Islay sample). These sampled farms had experienced 1.5 geese per productive ha last winter (25% of the density on Islay). Table 3 provides an estimate of the economic costs of geese for the 15 farms of the Strathbeg sample., 2 Total cost for the sample was approximately £88,000 with an average of £5800 per farm, and £22 per productive hectare (excluding rough grazing and set-aside). Main findings were that: 

• Costs were predominantly arable-related (40% cereal losses and additional inputs to cereals, and 37% relate to the effect of goose grazing in reducing winter cereal areas). 

• Grass-related costs (22% of all costs) were dominated by the effect of lost early bite on cattle feeding. 

• Silage losses are relatively unimportant and the costs of lost winter grazing are zero.



Table 3. Economic costs of geese – Strathbeg (15 farms, 4080 ha)

[image: image19.png]Type of effect Total ~economic  cost  Cost per farm (£1000) ~ Costs per ha (£)
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Tost early bite 15 10 36
Lost winter grazing 0 0 0.0
Lost silage and aftermath 4 02 09
Extra fertilisers 1 01 03
Extra reseeding 0 0 00
Total grass Costs 20 13 4.8
Crop yield losses 32 21 78
Resowing crops 2 01 04
Extra crop inputs 2 01 04
‘Winter Barley not grown 33 2 8.0
Total arable costs 69 a5 167

All damage costs® 89 6 215
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Notes: “Total Economic Costs” represent estimates of total on-farm costs due to goose damage for season 1999–2000, as revealed in the farm survey. “Costs per farm” are derived by dividing the total of all costs of £89,000 by the number of farms surveyed; “Cost per ha” divides this total by the number of productive hectares of land.
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These results reflect the predominance of arable-beef systems where there are large areas of stubble and good supplies of straw for winter feeding. Compared with Islay, the costs per farm were 50% less, whilst costs per hectare are only 30% of the Islay level. This can mainly be attributed to the lower goose densities at Strathbeg.

Aggregating the Strathbeg sample results to the total area affected by geese roosting on the Loch of Strathbeg is more difficult than on Islay because there are no discrete boundaries of goose activity and the grazed areas do not correspond to whole parishes., 3 However, using secondary data on the spatial aspects of goose densities ( Keller et al., 1997), it was possible to make a rough estimation of the main area of goose grazing and to relate this to the area covered by the 15 farms. The sample accounted for 33% of the crops and grass area of the “catchment” of Strathbeg geese and 40% of the total goose population. Based on this, the economic costs for the whole area were estimated at £219,000. Using the estimate that 40% of the Strathbeg goose population occurred on the 15 sample farms in 1999/2000 (7-month mean of 16,500), the sample incurred economic costs of £13.3 per goose from an average goose density of 1.5 geese per ha of crops grass and set-aside. These results appear to be consistent with previous studies. Daw's study at Strathbeg (1992) covered 7100 ha on 24 farms and estimated total goose-related costs at £184,000 or £ 7700 per farm (£26 per ha). A similar investigation of 42 farms covering 7700 ha around Loch of Skene ( de Oteyza, 1995) found costs of £130,000 or £3100 per farm (£17 per ha).

The Strathbeg survey data do not permit any reliable analysis of the effect of goose densities on damage, but each farm was classified as “Low”, “Medium” and “High” on the basis of proximity to the roost and the Keller et al. (1997) mapping exercise of 1990 ( Table 4). Although the analysis provides a clear indication that economic costs rise with increasing goose densities it is not possible to deduce whether the relationship is linear, or one of diminishing marginal costs.



Table 4. Relationship between goose density and damage costs at Strathbeg
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4. Estimating the benefits of conservation

Wild geese can generate a range of benefits for different groups. People may positively value wild goose populations for recreational reasons such as shooting and viewing (use values), and from the pleasure of knowing they exist (non-use value). In the case of shooting, farmers and other landowners can sell the rights to shoot and hence directly benefit from the presence of wild geese., 4 However, in the case of other recreational activities (bird-watching) and non-use values, markets are difficult to create. For example, it would be prohibitively expensive to charge people for watching geese and impossible to exclude them from caring about geese. This means that even though people benefit from goose conservation, these benefits do not show up in market prices or in financial returns. For instance, people who are concerned about the fate of wild geese would benefit (in terms of “increased satisfaction”) if they felt a policy would increase the chances of conserving geese, even if these individuals never travel to Islay or Strathbeg to go bird watching.

Valuing the benefits of conserving wild geese therefore means valuing non-market benefits. Two broad classes of method are available to undertake such valuation, namely methods based on stated preferences and those based on revealed preferences. We anticipated that both use and non-use values would exist for goose conservation, that is, that both those who actually go bird watching/visit geese areas (use values), and those who do not (non-use values), would potentially value moves to conserve geese. Since revealed preference approaches cannot capture non-use values by definition, a stated preference method was used, namely Contingent Valuation. The word “contingent” is used since Willingness To Pay estimates are derived contingent on a description of a hypothetical change in an environmental resource, and how people can pay to either have it go ahead or to avoid it. A full description of this method may be found, for example, in Bateman et al. (2002).

Focus groups of members of the Scottish general public were held to discuss the issue of wild goose conservation in particular, and attitudes to conservation and farming in general. Four groups were recruited, two in Stirling and two in Edinburgh; sessions were conducted by a trained moderator. Based on the focus groups, questionnaire surveys were designed, and then administered to a quota-based random sample of the general public. This technique of sampling involves stratifying the target population – in this case, all households living in Scotland – by socio-economic characteristics, and ensuring that the sample is proportional to the population in terms of these characteristics (e.g., age, sex). Scotland was chosen as the sampling frame since conservation policy is implemented by the Scottish Executive, and paid for at least partly through tax revenues from Scottish households. Interviews were held in people's homes throughout Scotland using trained market researchers. A copy of the questionnaire is available from the authors on request. In total, 419 responses were obtained. A comparison of sample characteristics with those of the Scottish population showed that the only characteristic in which the sample was significantly unrepresentative of the Scottish general public was in terms of the highest income bracket (£45,000 and over), where the sample contained significantly less (6% relative to 12%) responses than a truly representative sample of the general public. For more details, see MacMillan et al. (2001).

The questionnaire was divided into five sections. People were first asked about their attitudes to nature conservation as part of rural policy, and their attitude to wild geese compared with other conservation issues. They were then asked how often they had visited nature reserves in the last year, whether they had seen wild geese in the UK, and whether they had visited Islay or Strathbeg in particular. The third section introduced information on the wild geese issue by means of coloured show cards. These contained simple explanations of the “goose problem”, together with photographs and maps. Information was provided on current stocks of both endangered and non-endangered species, and of trends in Greenland Barnacle geese numbers since 1959. Respondents were told that the various goose management options covered would all imply higher costs to the government, and that therefore household taxes would have to rise to pay for them. Section four asked their willingness to pay for different conservation measures (described below), whilst the last section collected socio-economic information.

Main findings regarding attitudes to conservation were as follows: 

• When offered a choice of seven options for the most important objective for rural policy, protecting wildlife was ranked 3rd, lower only than providing employment and producing food (the other options were preserving traditional landscapes, protecting cultural heritage, and providing recreation). 

• When asked to rate goose conservation relative to other nature conservation issues (protecting birds of prey, re-introducing beavers, protecting fish stocks, banning fox hunting and protecting native forests), goose conservation was ranked second lowest in priority. 

• The idea of farmers being paid to manage wildlife was supported by the majority (64%). However only a minority (42%) agreed with the view that farmers should be compensated for damage due to wildlife, or should be allowed to kill wild animals (45%).

Only 3% of our sample had ever visited Islay or the Strathbeg areas. However, most people (53–66%, dependent on scenario) said they were willing to support policies for goose conservation, even if these were costly to them.

Each respondent was then asked to state their WTP for one of four different goose conservation “projects” (respondents were randomly allocated to projects):



[image: image21.png]Option 1:
Option 2;

Option 3:
Option 4;

Maintaining current population through habitat management, stopping all shooting of geese (many
focus group respondents had exhibited a strong aversion fo shooting).

Measures o prevent a 10% fall in the population of endangered species only (White fronted and
bamacle).

Measures 1o achieve a 10% rise in the population of endangered species only.

Measures to achieve a 10% rise in the population of all main migratory species (Pink-footed, Greylag,
Greenland Bamacle and Greenland White-fronted).
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WTP for each option was investigated by asking each respondent eight “payment” questions. In each of these, people were presented with a possible cost to them of the policy, in £per household per year over a 10-year period. The amounts stated ranged from £0.50 to £280 per household per year: these amounts were derived from an open-ended question in a pilot survey. Tax payments were used since such policies are generally paid from general tax revenues. Five responses to each payment level were possible: Definitely Would Pay; Probably Would Pay; Not Sure; Probably Would Not Pay; and Definitely Would Not Pay. The contingent payment question was as follows:

“Imagine that the additional costs of the project resulted in your household having to pay more tax each year for the next ten years. I would like you to think about how much your household would be prepared to pay. To help I will read out some possible increases in taxation for this new management policy. When considering how much you would be willing to pay, remember that the revenue from the tax payment would only be spent on goose management, what you can afford, and that there are other things that tax money could be spent on”

The eight possible payment amounts were read out in random order, and the respondent's answers recorded (that is, each respondent made eight responses on this payment question). Using these responses, we can estimate mean WTP for each policy option. In order to be conservative, those amounts which respondents said they would definitely (rather than probably) be willing to pay are used. Mean estimates do not incorporate ‘protest' responses, which accounted for 35% of the sample in both scenarios. These protest responses are statements of zero willingness to pay for reasons other than no value being placed on goose conservation (for instance, if respondents objected to the scenarios on ethical grounds). This exclusion of protest responses is common practice in contingent valuation (Bateman et al., 2002).

In Table 5, mean WTP and the 95% confidence interval (rounded to the nearest £), together with the aggregate WTP amount for each option are given. As may be seen, the highest value measured in this way is attributed to a policy to increase all goose species by 10% (Option 4) and the lowest to Option 1 (preventing shooting, but no increase in numbers). Mean values are all policy options are significantly greater than zero.



Table 5. Willingness to pay (WTP) estimates from the contingent valuation survey

[image: image22.png]Mean  WTP  f/house- 9 CI' f/house-  Aggregate WIP £millions’
hold/annum hold/anmum

Option 1 (n = 108) 8 558-11.06 175

Option 2 (n = 106) 1 634-15.63 240

Option 3 (n = 106) 16 630-26.26 350

Option 4 (n = 99) 21 10.96-30.98 46,0





Full-size table (5K)

Refer to text for option definitions: aggregate WTP is based on benefitting population of all households in Scotland.
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As Contingent Valuation estimates are based on responses to a hypothetical questions, rather than observed behaviour it is important to assess validity. A common validity test is to investigate the extent to which the variation in WTP bids can be explained statistically in a manner that is consistent with economic theory (Bateman et al., 2002). This test is implemented by estimating “Bid curves”, (i.e. regression equations which link WTP amounts to variables thought likely to be of influence). Since the sample size for each project is small, we pool the samples to create one series of WTP bids, using dummies to represent which project respondents were expressing a value for. The dependent variable is censored at zero, since people were not allowed to bid negative amounts (the lowest value which could be given is zero). The data is also censored at £250, the highest value on any of the payment cards. The standard Ordinary Least Squares model is therefore inappropriate, so we use a Tobit estimator instead ( Greene, 1997), bounded at the lower limit by zero and in the upper limit by 250. The dependent variable is WTP, defined on maximum definitely yes amounts, with protest bids removed but genuine zeros retained.

Table 6 gives full results for the estimation. The main conclusions are: 

• income is positively and significantly (at the 90% level) related to WTP 

• how important the respondent thinks protecting wildlife is, relative to other possible objectives of rural policy such as protecting rural communities, producing food and protecting landscapes, is positively and significantly (95% level) related to WTP 

• whether the respondent has seen wild geese is positively and significantly related to WTP at the 90% level of significance; 

• however, where the respondent lives (urban, rural or “in between”); the rating of action of protect wild geese relative to other nature conservation actions; and education and age level of the respondent have no significant impacts on WTP.



Table 6. Regression equation for willingness to pay

[image: image23.png]Coefficient _rRatio  Probabilify value’
Constant 919 102030
Age -0524  -036 071
Education -0285  -0135 089
Income 1955 1808 007
wildlife 1234 242 0015
Seen 662 166 010
RunalfUrban 151 033 073
Action WG 5.62 135 017
Member 405 068 049





Full-size table (5K)

Censored Tobit estimator used, with lower bound of £0 and upper bound of £250.

Based on complete records only (n= 276).

The dependent variable is the largest amount of extra taxes respondents stated that they were sure they would pay for geese conservation.

Variable definitions. Age: age group. Education: level of educational achievement. Income: Income bands. Wildlife: Importance of protecting wild life. Coded 1 (very low importance) to 5 (very high importance). Seen: Those who have ever seen wild GEESE=1, those who had NOT=0. Rural/Urban: Respondents living in rural AREAS=1, coded 0 otherwise.
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5. Comparing costs and benefits

An economically optimal conservation policy would be one that balanced marginal benefits and costs. In this study, the main margin considered with regard to costs is that with respect to goose density. On both Islay and at Strathbeg, there is strong evidence of increasing levels of total cost with rising goose densities. However, on Islay, where there were good data on goose numbers for individual farms, the average costs per goose fell as density increased. At high densities, the effect of a marginal rise in geese is quite small, perhaps because competition for limited grass is increased and consumption per goose is reduced. Although these diminishing marginal effects are not marked at current average goose numbers and densities, this finding suggests that if numbers continue to rise in future, a situation may be reached where economic costs reach an absolute maximum (unless geese start to forage over greater areas, in which case costs will continue to rise). This has possible implications for the effects on damage costs of future goose populations on Islay – a levelling off of total damage costs over time- and the appropriate levels of compensation paid to farmers – an equivalent levelling off, ceteris paribus – should populations continue to rise., 5 At Strathbeg, however, it was not possible to assess the existence of diminishing marginal damage, due to lack of bird data.

With regard to benefits, a number of marginal changes were evaluated, including a change in management policy (to one of no shooting allowed), and 10% increases and decreases in goose numbers. We aggregated from sample mean WTP to a population WTP using the number of households resident in Scotland in 2001. Costs associated with an increase in goose numbers can be estimated from the cost functions for endangered species (Islay) and for non-endangered species (Strathbeg). A 10% increase in endangered goose numbers (an approximate increase of 5000 from 50,000 to 55,000), will increase damage costs on Islay by £1020 per farm and in aggregate terms by £49 627 per annum. However, our estimate of aggregate benefits is £35 millions. Benefits would therefore outweigh costs by a factor of 700. In the case of a 10% increase in both endangered and non-endangered species (an approximate increase of 26,800 from 268,000 to 294,800), the benefit cost ratio is less favourable. Estimated costs for non-endangered species based on the Strathbeg cost function gives an increase in damage of approximately £356 400. Total costs are therefore £406,000, compared to total benefits of £46 million – a ratio of 1:113. While both projects in cost–benefit terms are worthwhile, option 3 represents considerably better value for money. However, unless compensation is paid through a management agreement, farmers would lose out in all scenarios.

6. Discussion and conclusions

In line with many other contingent valuation studies, this study has found that the estimated benefits of conservation are very large relative to the costs. Scepticism often surrounds benefit estimates generated by stated preference methods, especially within the policy community (see, for example, Hanley (2001)). Although bid curves provide some evidence of theoretical validity in this study, there is a possibility that “yeah-saying” and strategic responses systematically inflate Willingness To Pay estimates. One way to counter this value inflation suggested recently by Macmillan et al. (2002) is to repeat the valuation exercise in a format which allows people to reflect on their responses, both personally, and through discussions with others. The logic is that in discussion and inner reflection, people become more aware of the opportunity costs of stating high WTP amounts; and of other worthy demands on their budget (e.g., other conservation issues). MacMillan et al. therefore compared interview based estimates of WTP with a deliberative, group based approach – referred to as a “valuation workshop”. They found that WTP estimates for goose conservation were on average 3.5 times lower in the former than in the latter. However, even allowing for this “calibration”, our results still point to benefits greatly in excess of costs for a policy to conserve wild geese. For example, for a 10% increase in endangered geese numbers, benefits would be around £10 million even with a downward calibration of 3.3:1, implying a benefit–cost ratio of 200/1.

Our Willingness to Pay estimates also show up an advantage of the cost–benefit methodology over simple referenda or opinion polls. Economic estimates of WTP reflect both the direction and the intensity of preferences (which do I prefer between the two choices? How much more do I prefer choice A to choice B?). However, referenda and opinion polls only show the direction of preferences. Thus, although Option 1 (banning shooting) had the highest level of public support in terms of the proportion of respondents which supported it (66%), this was not reflected in terms of WTP, where aggregate WTP was lowest for this option, but highest for a 10% increase in all geese. Hence, a simple project ranking task based on the overall direction of preferences can provide misleading signals to policy-makers interested in maximising net social benefits.

The benefit estimates provide further insights into public preferences for wildlife conservation. First, while the public clearly care about policy outcomes in terms of number of geese, they also value method of management. In this case they are willing to pay £8 per household to maintain the current population of geese without the need to shoot. Second, the results show that the public value a policy that provides a 10% increase in goose numbers more than one that avoids a 10% loss (although this difference is not significant at the 95% level). This is perhaps surprising as other contingent valuation studies have indicated that people are ‘loss averse' (Kahneman and Tversky, 2000; Knetsch and Sinden, 1984) with respect to the environment (i.e., value a project that avoid losses more than one generates an equivalent gain). However, we should also note here that the magnitude of our willingness to pay estimates may depend on what information was presented and how it was presented: since no split sample was used, we cannot compare the effects of alternative information sets. All that can be said is that in previous contingent valuation studies, changing information has produced significant effects on estimated WTP – although this is by no means always so ( Munro and Hanley, 1999).

In addition to the concerns regarding the hypothetical nature of the benefit estimates, several other caveats are worth mentioning with regard to costs. First, the damage cost estimates assume that the costs of a 10% increase in goose numbers can be predicted from observed relationship between geese and damage. However, one cannot rule out the possibility that cost could be considerably lower or higher due to the evolution of adaptive farm management or losses becoming so great that farmers simply stop farming. Second, the results presented here reflect the costs associated with geese in one particular season. Due to seasonal variation in growing conditions, goose numbers, and agricultural prices it is to be expected that these estimates will vary from year to year.

No attempt was made to estimate the Willingness to Accept compensation of people who had negative views toward the conservation and management of wild geese (that is, people who prefer fewer geese to the status quo). Although a majority of people supported the policies investigated in this study (the figure varies from 66% to 51%), a minority of respondents (32–25%), particularly those living in the case study areas, were opposed to geese conservation. Incorporating the preferences of these people would reduce the social benefits of conservation which we have estimated (Macmillan and Duff, 1998), but again, not by enough to make the net benefits of conservation negative. To see this, assume very conservatively that the mean negative dis-utility from having more geese amongst those with this opinion was equal to the mean positive value placed on conservation by those in favour of it, and take as an example a policy to increase endangered species by 10% (which attracted the greatest proportion of “no” votes amongst all options). Even in this extreme case, aggregate net benefits would, at £12.6 million, still greatly outweigh costs.

Finally, in order to estimate the costs of goose grazing on the entire farm business it was necessary to ask farmers to estimate the costs for their farm. Although every effort was made to ensure that these estimates were accurate there remains the possibility that some farmers over-estimated damage in order to argue for higher compensation payments. A more objective approach would have been to use damage estimates from experimental trials but there is no reliable way of translating these trial results into estimates of costs to the whole farm business. We remain confident due to the rigorous cross-checking of our results through reference to local standard practice, and to previous studies, that the costs estimates for the 1999/2000 season are robust.

Using CBA it has been possible to show that government compensation schemes for wild geese represent value for money to the tax-payer as the public benefits of conservation exceed the costs to agriculture by a considerable margin. Furthermore, our research suggests that conservation benefits are greatest for projects which protect endangered species and which bans the shooting of all goose species. In terms of agricultural costs our research has shown that there is strong evidence of increasing levels of cost to agriculture with rising goose densities but that the cost per goose falls as goose density increases. This has possible implications for the conservation policy and the appropriate future levels of compensation to farmers if goose populations continues to rise. However, we note that whilst cost–benefit analysis can show that gains to society from goose conservation exceed the costs, farmers will only be willing to participate in conservation if they receive actual compensation for losses imposed on them.
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1 For the purpose of raising the sample to the whole of Islay the most useful measures were grassland area, productive land area, and average 3-year goose numbers. The sample covered 36–38% of each of these measures hence a factor of 2.703 (reciprocal of 0.37) was used to raise the damage estimates of the sample to the whole island.

2 The Strathbeg sample of 15 farms is more difficult to aggregate as the areas affected and goose count data at farm level are not well-documented. The best information on area affected and goose densities is provided by Keller et al. (1997). The total areas of crops, grass, rough grazing and breeding livestock for this area were identified from the Agricultural Census data of June 1999. Aggregation to the whole affected area at Strathbeg was based on a factor of 2.5. This factor was based on a comparison of goose densities, land area, and land use between the sample farms and the entire affected area.

3 Parishes form the basis of Agricultural Census returns used by the government.

4 These financial benefits were taken account of when estimating overall net impact of geese on farm costs.

5 Future damage costs and compensation amounts will also depend on future farm gate prices and input costs.

