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I.  Introduction

The international community has invested billions of dollars to stem the loss of native ecosystems in low-income nations (Hardner and Rice; James et al.).  Despite these investments, the loss continues (Achard et al.; Balmford et al.). 

Ecosystems and the services they provide (biodiversity, climate regulation, hydrological regulation, etc.) are public goods and thus not supplied in sufficient quantities by individuals acting in their own self-interest. Conservation practitioners try to provide individuals who destroy ecosystems and species with incentives to preserve them. These incentives lie on a spectrum from indirect to direct with respect to their link with conservation objectives (Ferraro and Kiss). Conservation initiatives in high-income nations increasingly emphasize more direct incentives:  land purchases, leases, and easements, and financial incentives such as performance payments and tax relief.  For example, the U.S. government spends over $1.7 billion per year to induce farmers to protect land, and The Nature Conservancy, with an annual budget of over $700 million, operates almost exclusively through land purchases and easements.
  These payment approaches are based on a willing buyer-willing seller model. Sellers deliver conservation outcomes in exchange for a negotiated payment in cash or in kind.  Payments are conditional on conservation outcomes.

Conservation in low-income nations has emphasized the more indirect end of the spectrum. Indirect approaches include initiatives like Integrated Conservation and Development Projects (ICDP) and Community-based Natural Resource Management. Such projects encourage rural communities to maintain ecosystems by helping them to use ecosystems sustainably. They may also provide alternative sources of products, income, or social benefits (schools, wells, clinics, etc.) as a means of encouraging communities to cooperate.  These kinds of efforts have been referred to as “conservation by distraction” (Ferraro and Simpson, 2002). 

After decades of global efforts to conserve biodiversity through indirect approaches, there is a growing recognition that such initiatives rarely work. Some authors (Ferraro; Kiss) have pointed to basic conceptual flaws; for example, people are more likely to incorporate new sources of income as complements to existing activities rather than as substitutes for them. Others have noted that the technical, economic, social and political conditions needed for an indirect approach to succeed are difficult to find in the real world (Salafsky et al.; Roe et al.). For conservation initiatives that encourage extractive activities (e.g., non-timber forest product collection), sustainability is a key concern (Tewari and Campbell; Barrett and Arcese; Norris and Chao). A recent review of ICDPs (Wells et al.) declared that there was “a notable lack of successful and convincing cases where people’s development needs have been effectively reconciled with protected area management.”

II.  Indirect versus Direct Approaches
Potential obstacles to implementing a direct payment approach in low-income nations include uncertain or inequitable land tenure, limited experience with and enforcement of legal contracts, and limited local opportunities for non-agricultural investment or employment. Direct payments may displace ecosystem loss to other areas, may be misappropriated or misused, and may create social conflict. However, these problems generally apply equally to indirect interventions. 

Direct payments might be seen as a form of bribery or an imposition of high-income nation values on low-income nations. However, investments that encourage eco-tourism or create markets for tagua nuts are equally aimed at inducing rural communities to change their land use and livelihoods in response to the values of high-income nation citizens.

Recent debates
 have highlighted four issues that need be examined in relation to direct and indirect approaches.

(1) Institutional Complexity: Indirect and direct approaches require institutions that can monitor ecosystem health, resolve conflict, coordinate individual behavior, and allocate and enforce rights and responsibilities.  A system of conservation payments, however, allows practitioners to focus their energies on designing the requisite institutions. Existing direct payment initiatives have estimated administrative costs from 5% to 25% of the operating budget (World Bank; OECD), whereas ICDPs have administrative costs at least as high, and often higher (Peters). A low-income nation may not have the institutional capacity to make contractual agreements and manage money in a direct payment initiative. If, however, it lacks such capacity, it would not likely have the institutional capacity to implement an indirect intervention.  Ferraro and Simpson (forthcoming) examine different institutional obstacles to conservation incentive initiatives (e.g., weak property rights) and conclude none are unique to direct payment initiatives and that some are less onerous in the context of direct payments.

(2) Costs: In general, a direct payment approach will be more cost-efficient than any indirect approach (Ferraro and Simpson, 2002; Ferraro et al.).  For example, an analysis of a conservation intervention in southeastern Madagascar (Ferraro et al.) indicates that, were the nearly $4 million of available conservation funds invested in annual payments conditional on the protection of forest, about 80% of the original forest could have been protected into perpetuity, whereas only 12-22% could have been protected through support of indirect incentives. Furthermore, rural residents receiving conservation payments would have received incomes two-times higher than those that could be generated through an indirect intervention. The basic principle is that the cheapest way to obtain something you want is to pay for what you want (e.g., protected rain forest), rather than pay for something indirectly related to it (e.g., capital for improving eco-tourism), or more simply “you get what you pay for.”

Paying people to protect habitat and wildlife can be surprisingly affordable. Many of the regions in which conservation practitioners work are at the margins of the economy where other land uses do not generate substantial net returns. For example, the middle-income nation of Costa Rica pays rural residents about $35 annually per hectare of forest protected, and excess demand for conservation contracts suggests that these payments are higher than necessary (Ortiz). Even cheaper, Conservation International is protecting 81,000 hectares of rain forest in Guyana through a conservation concession that costs $1.25 per hectare per year (Rice), and The Wildlife Foundation in Kenya is securing migration corridors on private land through conservation leases at $4 per acre per year (Gichohi).
  In section III, I outline methods that economists can use to estimate ex ante the likely costs of a conservation payment program in a given region.

I am not arguing against short-term assistance for profitable, eco-friendly activities that can protect biodiversity. Conservation practitioners and donors, however, must ask themselves why external assistance is necessary if these activities are so profitable (Ferraro and Simpson, 2001).  Rural residents may face credit constraints, misunderstand the benefits conservation would afford them, or be unable to organize to realize the benefits, but I suspect that such conditions are rarely the main constraints. 
(3) Development benefits: The indirect approach is attractive to many stakeholders because it seems to achieve conservation and development objectives simultaneously (despite evidence suggesting it achieves neither in most cases). However, direct payments benefit poor farmers by improving cash flows, providing a fungible store of wealth, and diversifying sources of household income.  Theory and empirical simulations (Ferraro et al.; Ferraro and Simpson, forthcoming) suggest that in plausible cases, conservation payments are more effective at enhancing household incomes, as well as achieving conservation objectives.  Furthermore, under a payment approach, the land holders/resource users decide how best to meet their own goals and aspirations, rather than being subsidized to carry out pre-determined activities as is the case under the indirect approach.

Paying an individual or community for “not doing something” might be seen as a form of social welfare rather than development. However, the idea that conservation payments are a form of welfare belies what conservationists have been arguing for decades: biodiversity is a valuable commodity and biodiversity protection is an alternative land use.

(4) Sustainability: Direct payments are seen as undesirable because they require an ongoing financial commitment to maintain the link between the investment and the conservation objectives. Self-financing conservation activities, however, are elusive.  Indirect approaches are also likely to require a sustained flow of funds over time. A recent World Bank analysis of ICDPs (Wells et al.) argued that conservation initiatives “based on simplistic ideas of making limited short-term investments in local development and then hoping this will somehow translate into sustainable resource use and less pressure on parks need to be abandoned.”

III. Estimating the Costs of a Conservation Payment Initiative

In a conservation payment initiative, an important issue is determining the amount of the payment. Whether payments are uniform or differentiated, the practitioner must estimate what value would be enough to motivate a private individual to make changes in resource use patterns. The practitioner may pay more than this value, but he or she cannot pay less and still hope to achieve the conservation objective.  What will be the required payments in a given area?  At present, we don’t have good data to answer this question. 

In many areas of the world, there is a large amount of diversity in land quality, market opportunities, and landowner preferences and beliefs (e.g., beliefs about foregone benefits, expected costs of implementation). This presents a problem for the analyst.  Some authors (e.g., Parks) have shown analytically that using returns to land to estimate potential program costs for land use restrictions may be quite inaccurate if farmers are risk averse and expect capital gains from the land, or if land-use benefits are uncertain.
  Moreover, in rural areas of the world with large market imperfections or significant subsistence components in the farm portfolio, using programming or hedonic approaches to accurately estimate costs is difficult, if not impossible. Revealed preference techniques, such as Contingent Valuation surveys, can overcome many of these limitations, but they lack salient incentives for truth revelation.
 Furthermore, real-world conservation auctions (e.g., U.S. Conservation Reserve Program) or fixed-price payment initiatives (e.g., Costa Rica’s Environmental Service Payment Program) typically have very little information with which to evaluate the effectiveness of their programs and to think about institutional changes that would improve program efficiency.  Fortunately, economists have a variety of experimental methods that could help them determine the reservation prices (Willingness to Accept) of rural residents to supply land protection, and understand how these prices are formed.
IV.  Auctions as a Research Tool

Auctions are not only used to allocate goods and services in market economies, but they are also used as research tools to study the efficiency of different institutional rules and to elicit private reservation values for private and public goods (Kagel). 

The most straightforward method of eliciting landowner Willingness to Accept (WTA) is an English auction. A representative sample of randomly chosen households in the region of analysis is invited to participate in an English auction for a real conservation contract. Let’s say that the contract is for a set-aside – i.e., farmers are bidding to enroll some or all of the land under their control into some sort of conservation reserve for a given period of time during which they agree not to clear vegetation from the land. The mechanism could also be applied in most contexts in which individuals are being asked to accept compensation in exchange for altering their behavior (e.g., planting buffer strips, reducing pesticide applications, exiting a common property resource). 

Prior to the auction, the program is explained to the landowners
 and land that they would consider enrolling in the program, if the payment were high enough, is “registered” (ownership, land area, and suitability of land for program verified).  Landowners are asked to estimate the minimum payment per hectare that they require to set aside land for conservation before arriving at the auction (a minimum or maximum area may be set, and, if land quality is heterogeneous, landowners can bid multiple units of land with different per hectare WTA values).

When landowners are assembled in one location, they are asked to stand (if done via computer, they are asked to click “stand”). A “clock” of payment values will start at a high payment value (determined from focus groups) and begin running down in fixed increments. Landowners are instructed to sit down when the payment on the clock becomes less than what they are willing to accept. The last person standing wins the contract and is paid the final payment listed on the clock when the last person sat down. Researchers observe the value at which each person sits down in the auction. These data form a sample estimate of the distribution of reservation prices in the population (with a missing observation for the winning household). With household demographic and socioeconomic data on variables hypothesized to influence WTA from these households, the analyst can determine which household attributes influence WTA and will be able to more accurately extrapolate the estimates to the larger population.

With accurate estimates of each household’s reservation price, one can also estimate the magnitude of the rent from the payment that accrues to households (rent refers to the difference between the payment and the reservation price). The currently popular assumption among government and non-governmental analysts is that the gross payments paid to landowners are an adequate measure of the income gains to participants. In order to receive the payment, however, the landowner must agree to change their land use pattern and thus will likely forgo income by accepting a contract.  Without taking account of foregone benefits (embodied in the WTA value), one cannot accurately infer the effect of the conservation payment on household incomes.


Experimental research (Levin et al.) has shown that participants clearly see that truth telling is a weakly dominant strategy in the English auction (i.e., landowners can do no better, and sometimes worse, by lying about their reservation price). Landowners cannot increase their expected gains by sitting down early or staying in after their WTA passes on the clock. Suppose a landowner’s true WTA is Vi. Vi is equivalent to the benefits that the landowner expects to receive if he does not enroll in the program (opportunity costs) plus the perceived direct costs of enrolling in the program (e.g., planting grass). For simplicity, assume that the direct costs are zero. Now suppose that when the clock drops just below Vi, the landowner sits down (i.e., tells the truth). Thus the landowner will not receive a contract, will use the land as originally planned, and will receive Vi. Let p be the final price at which the second to last person sat down (the price at which the contract is struck).

Ex post, the landowner has no incentive to change his behavior. If he had sat down earlier, his payoff would still be Vi and thus he would be no better off. If he had remained standing a little longer, but still sat down before the last person remaining, he would have received Vi and thus would be no better off. If he had remained standing until the very end, he would have won the contract and thus would have received p < Vi.

Clearly he would have been better off sitting down earlier. Similar logic holds if Vi < p and the landowner remains standing until the very end.
The entire mechanism is explained to landowners prior to the auction. The advantage of telling the truth in the English auction is particularly transparent when participants participate in a practice round with induced values (e.g., each household receives an index card that promises a different monetary payment, which they can sell back to the experimenter). Moreover, in the English auction, landowners who are unsure about how much they should be willing to accept can use the information provided by the auction – namely, the actions of landowners who are in similar circumstances.

The auction could be repeated with different types of land use restrictions or different surface areas being enrolled (to see how WTA varies with area offered for enrollment). The English auction has three drawbacks: (1) if landowners cannot assemble in one location or cannot access the internet, the auction cannot be conducted; (2) the absence of anonymity may affect the bids of some landowners (e.g., everyone follows what the chief does) and (3) because the auction only purchases the lowest-valued unit, informed high-value landowners may not want to participate because they believe the probability of actually winning a contract is low.  There are other auctions that can resolve these problems (with a potential tradeoff of less transparency of the dominant strategy).  In the appendix, I present two other auctions that overcome some of the drawbacks of the English auction.  Focus groups should always be conducted to ascertain which type of auction mechanism would work in a given location.

How many auctions the analyst runs depends on the sample size (which depends on the underlying variability of the covariates hypothesized to influence WTA) and the research budget. To increase the salience (i.e., the expected payoff) of the auction, one would probably want to run several auctions with groups of 20-50 participants.  Communication among participants across auctions is only a danger to the extent that high-value participants may decide not to participate.

V. Advantages of Proposed Auction Mechanism

In comparison to programming or hedonic approaches, which typically use gross approximations of landowner types or a limited number of relevant parameters, the auction mechanism can estimate the distribution of costs at a finer resolution. By incorporating landowner risk preferences and subjective beliefs about participation costs (e.g., opportunity costs, costs of excluding others from using land), the mechanism yields more accurate estimates of landowner WTA. The mechanism is particularly useful in low-income countries where markets are imperfect and households can behave in ways very different from profit maximization.

Contingent valuation can provide similar advantages, but unlike standard contingent valuation methods, the proposed mechanism provides a salient incentive for truth revelation. This incentive does not exist even in many auction environments (e.g., first-price sealed bid – a common auction institution). Moreover, it is not difficult to explain to landowners why truth telling is the (weakly) dominant strategy.

Technically, the proposed method is no more difficult to use than current methods. Payments must be made to landowners in the auction and there is a need for a collaborating institution capable of enforcing contracts (see below), but in comparison to programming or hedonic approaches, the proposed methods may obtain results more cheaply and quickly, as well as more accurately.

The mechanisms can be used in a variety of contexts that require ex ante cost information for restrictions on resource use. Examples include buying out individual access rights to a common resource (i.e., to limit entry) and purchasing conservation easements.

VI.  Potential Constraints to Using the Auction Mechanism

In order to have salient rewards for truth revelation in an auction, actual contracts must be struck. This requires additional money, but it does not require excessive money. In the English auction, only one contract per auction is struck and it is the lowest priced contract. This desirable characteristic, however, could cause a problem related to incentives for participation. If some farmers believe there is no chance that they will win a contract, they may refuse to participate in the auction, thereby truncating the distribution. If this is a potential problem, a participation bonus could help.

If the program of interest (or a similar one) already exists in the areas from which the samples are drawn, the payments offered by the existing program can place a lower a bound on the WTA distribution. In other words, landowners will not accept less than they can receive from an existing program for supplying the same good or service. Thus, it may be impossible to derive the entire WTA distribution for an existing program using the proposed methods.  Moreover, if landowners understand that the auction is being conducted partly to develop policies, the game may become a dynamic one and the incentive compatibility may be destroyed.  Finally, one must remember that truth telling in the English auction is a weakly dominant strategy, but it is not strictly dominant (and thus protest bids are still possible depending on beliefs).

VII. Understanding the Elicited WTA Values

In addition to survey data collected on observable characteristics of the auction participants (e.g., education, age, income, etc.), two other characteristics of the participants will affect their decision to accept a payment in return for performing conservation practices:  risk preferences and time preferences.
  It is important to understand to what extent the elicited WTA values are a function of foregone cash or in-kind opportunities from ecosystem development versus (1) risks associated with cash payments or ecosystem development (the former would increase WTA, the latter would decrease WTA) and (2) the opportunity costs of waiting for payments or ecosystem development outcomes (increases in the former increase WTA and increases in the latter decrease WTA).  Such knowledge could point to program changes that would boost participation (e.g., the timing of payments).

In the next two sub-sections, I introduce experimental methods that economists can use to better understand the WTA values elicited through auction methods.  General considerations in conducting experiments can be found in Davis and Holt. As with the auction experiments described above, a key component of any experiment is that the subject must believe that he or she will actually be paid in the manner explained in the instructions.  The term “subjects” is used below to refer to the participants in the experiment.
Risk preference experiment
Rural residents in low-income nations are generally assumed to be substantially risk averse, but there are few direct observations of their risk preferences.  Holt and Laury (on which this section is based) provide a useful approach to estimating the distribution of risk preferences in a population.  They demonstrate how the degree of risk aversion across subjects (as well as specific functional forms) can be inferred from simple lottery choice tasks that involve cash prizes.  

A menu of paired lottery choices, like that in Table 1, is structured so that the crossover point to the high-risk lottery can be used to infer the degree of risk aversion.  The subject is given the opportunity to make ten choices between the paired lotteries in Table 1.  Notice that the payoffs for Option A, $2.00 or $1.60, are less variable than the potential payoffs of $3.85 or $0.10 in the "risky" option B.  In the first decision, the probability of the high payoff for both options is 1/10, so only an extreme risk seeker would choose Option B. As can be seen in the far right column of the table, the expected payoff incentive to choose Option A is $1.17. When the probability of the high payoff 2 outcome increases enough (moving down the table), a person should cross over to Option B. For example, a risk neutral person would choose A four times before switching to B. Even the most risk averse person should switch over by Decision 10 in the bottom row, because option B yields a sure payoff of $3.85 in that case.
 Holt and Laury choose payoff numbers for the lotteries so that the risk neutral choice pattern (four safe choices followed by six risky choices) was optimal for constant relative risk aversion in the interval (-0.15, 0.15).  The probabilities are explained to subjects in terms of throws of a ten-sided die.
Table 1 -  Ten Paired Lottery-Choice Decisions

	                 Option A
	Option B
	Expected

Payoff Difference

	1/10 of $2.00,  9/10 of $1.60

2/10 of $2.00,  8/10 of $1.60

3/10 of $2.00,  7/10 of $1.60

4/10 of $2.00,  6/10 of $1.60

5/10 of $2.00,  5/10 of $1.60

6/10 of $2.00,  4/10 of $1.60

7/10 of $2.00,  3/10 of $1.60

8/10 of $2.00,  2/10 of $1.60

9/10 of $2.00,  1/10 of $1.60

10/10 of $2.00,  0/10 of $1.60
	1/10 of $3.85,  9/10 of $0.10

2/10 of $3.85,  8/10 of $0.10

3/10 of $3.85,  7/10 of $0.10

4/10 of $3.85,  6/10 of $0.10

5/10 of $3.85,  5/10 of $0.10

6/10 of $3.85,  4/10 of $0.10

7/10 of $3.85,  3/10 of $0.10

8/10 of $3.85,  2/10 of $0.10

9/10 of $3.85,  1/10 of $0.10

10/10 of $3.85,  0/10 of $0.10
	$1.17

$0.83

$0.50

$0.16

-$0.18

-$0.51

-$0.85

-$1.18

-$1.52

-$1.85


Subjects begin the experiment by indicating a preference, Option A or Option B, for each of the ten paired lottery choices in Table 1, with the understanding that one of these choices will be selected at random ex post (also through the roll of a dice) and played to determine the earnings for the option selected.  Therefore, the total number of “safe” A choices can be used as an indicator of risk aversion.
  Holt and Laury provide categories to describe the types of risk preferences in the population based on specific assumptions about the functional form of utility, but even without these functional forms, a researcher can categorize the risk preferences of the subject population based on the number of safe choices chosen.

After all subjects have made their decision, a ten-sided die is thrown to determine which of the ten lotteries will be used to make the cash payoff, and then thrown again to determine the payoff the subject will receive conditional on their choice of Option A or Option B (the die can be thrown for each subject individually or, if time is limited, for all subjects simultaneously).
Time preference experiment

Rural residents in low-income nations are generally assumed to have high individual discount rates, but there are few direct observations of their discount rates.  Harrison et al. (on which this section is based) present experimental methods for eliciting individual discount rates.  To make the idea of eliciting discount rates more concrete, consider the following question:  do you prefer $100 today or $100+x tomorrow, where x is some positive amount?  If the you prefer the $100 today then we can infer that your discount rate is higher than x% per day; otherwise, we can infer that it is x% per day or less.
We can narrow down the range of the true discount rate by posing a number of such questions to each individual, each question varying x by some amount. When x is zero we would obviously expect the individual to reject the option of waiting for no rate of return. As we increase x we would expect more individuals to take the future income option. For any given individual, the point at which they switch from choosing the current income option to taking the future income option provides a bound on their discount rate. That is, if an individual takes the current income option for all x from 0 to 10, then takes the future income option for all x from 11 up to 100, we can infer that their discount rate lies between 10% and 11% for this time interval. The finer the increments in x, the finer will one be able to pinpoint the discount rate of the individual.

To make inferences easier, we want to avoid income effects generated by the subject earning money as he answers the time preference questions.  Thus it’s best to select one question at random for actual payment, after the individual completes all responses.

To establish the choice of payment timing, it is best not to choose “now” versus “later,” but rather “later” and “much later.”  If the subject had to choose between accepting a payment now versus a payment later, they may factor into account the transaction costs of obtaining the payment later or the possibility that the experimenter may not pay the promised amount.  If the delayed option were to involve greater transactions costs, then the revealed discount rate would include these subjective transactions costs. So, for example, an experimenter might want to offer $100 in one month and $100+x in 7 months.  One can interpret the revealed discount rate as applying to a time horizon of 6 months. By having both options entail future income, one holds any transactions costs or concerns about experimenter default constant.  

Harrison et al. found constant discount rates over short time periods, but the experimenter may suspect that discount rates could change depending on the time horizon. In such a case, one could have subjects consider multiple time horizons (e.g., 6 months, 12 months, 24 months and 36 months).

Harrison et al. also suggest eliciting information from subjects about the market rates of interest they face.  This information can be used to allow for the possibility that experimental responses could be censored by market rates. Consider a subject with a true individual discount rate (IDR) of 30%. In the absence of field substitutes for experimental incentives, we would expect this subject to choose to save in the lab when the experimental instrument provides a rate of return of 30% or higher. Now assume that this subject can borrow in the field at a rate of 14%. Although she demands at least 30% interest to delay consumption and save in the lab, at rates between 14% and 30% she is better off borrowing in the field at 14% and not delaying consumption in the field, leaving the money in the experiment earning 14% or more, and repaying the field debt at the time she collects from the experimenter. In this case, the subject should rationally choose to invest in the lab when the lab instrument provides a rate of return of 14% or more. 

Hence, censoring would imply that the true IDR could actually be greater than or equal to the observed borrowing rate when we observe lab investment responses that suggest that the IDR is equal to the borrowing rate.   In other words, if we ignored the possibility of censoring of experimental responses we would incorrectly infer that this subject had an IDR of 14%. Instead, we can only infer from these lab responses that the subject has a true IDR between 14% and infinity.  The implication of allowing for censoring is that we cannot presume that the “raw” responses in the experiment are unbiased indicators of the true IDR of the subject.   Harrison et al. describe simple statistical procedures for allowing for this possibility.

To illustrate the experiment to subjects, it is always a good idea to do a practice round so subjects can see the outcome from a decision and see the randomization device in action.  For example, one can use different quantities of candies as payoffs. One subject can be randomly chosen to be paid his or her candies at the end of the trial experiment to illustrate the concrete nature of the payoffs.
Finally, one should always include a post-experiment questionnaire to collect information on subject characteristics that might be expected to affect one’s discount rate (e.g., age, income, assets, education, residence, etc.).   

IX.  Future Prospects for Direct Payment Initiatives

Direct payment initiatives are rare in low-income nations, but conservation pioneers are experimenting with them. A recent symposium (see footnote 2) highlighted the use of forest protection payments in Costa Rica, conservation leases for wildlife migration corridors in Kenya, conservation concessions on forest tracts in Guyana, and performance payments for endangered predators and their prey in Mongolia. South Africa and American Samoa have over a decade of experience with “contractual national parks,” which are leased from communities. Other payment initiatives are being designed or are underway in Mexico, El Salvador, Colombia, Honduras, Guatemala, Panama, Russia and Madagascar.
 Payments can be made for protecting entire ecosystems or specific species, with diverse institutional arrangements existing among governments, firms, multilateral donors, communities, and individuals. 

Although I have put forth many arguments for the superiority of direct payment approaches to ecosystem protection, neither direct nor indirect incentives programs have been subjected to rigorous empirical analysis to ascertain if the purported conservation and development objectives are being achieved.  The lack of clear results demonstrating success or failure of a given initiative is not unique to low-income nations, but it is particularly glaring in such nations.

A recent workshop on International Conservation Finance (UC-San Diego, Dec 2-4) noted that conservation practitioners and donors lag behind their peers in other policy fields (e.g., poverty reduction, job training, criminal rehabilitation, public health) in terms of having well-designed empirical analyses of program effectiveness.  The workshop concluded with a consensus agreement among participants that a critical conservation need in low-income nations was a substantial increase in well-designed efforts to determine what works and when.


Given that hundreds of millions, if not billions, of dollars have been spent on conservation activities in low-income nations over the last two decades and that international research support has been substantial in these efforts, one may wonder how it is that empirical results are lacking.  Based on their experience, Albers and Ferraro suggest several potential constraints to well-designed empirical analyses.


The first and most obvious constraint is the lack of conservation researchers who are trained in state-of-the-art empirical program evaluation techniques.  Such techniques include randomized field experiments, matching methods and sophisticated econometric analyses.  In fact, I know of only one published paper that used such methods to assess a conservation policy in a low-income nation.  Edmunds used instrumental variable regressions and propensity score matching methods to assess the effectiveness of devolving control over forest management to local community groups in Nepal.  He found that such devolution increased the average availability of fuelwood for local communities.


Moreover, much of conservation investments in low-income nations are framed as projects that “test” an idea in one or several locations.  Data collection in these locations is often poor or non-existent and control locations, in which no intervention is attempted, are never formally selected.  Without adequate data and controls, one is left with only guesses and vague anecdotes about the effects of the program intervention on the conservation outcome of interest.  Donors who fund these projects typically know little about program evaluation methods, and the practitioners who implement the projects typically have few incentives for careful analysis and falsification of hypotheses.  Thus there is rarely funding available for more careful policy interventions and analysis.  


Furthermore, for empirical analysis to bear fruit, policy interventions cannot be varied in complex ways across space and time.  If every village or household is exposed to a different intervention (one gets direct payments, one gets nothing, another gets fish farms, a fourth gets agricultural assistance, etc.) then an analyst is left with few observations for every intervention and thus cannot make any inferences about their effectiveness.  I am not proposing that all policy interventions be uniformly applied across space and time, but I am arguing that “experimental” introductions of policy interventions should be conducted in a way that allows practitioners and decision makers to make inferences about their effectiveness.

In the absence of compelling empirical data, one cannot state that direct payment approaches will be successful in low-income nations.  However, careful analysis of the alternatives suggests that they may be one of the most promising of the existing alternatives.  They clearly are not “silver bullets” that can be applied immediately and easily in all situations. Furthermore, broader policy interventions, such as removing perverse direct and indirect subsidies that encourage the loss of habitats and their biodiversity (Myers and Kent; Pimm et al.), are also needed. 

However, people will generally do what is in their own interest, particularly their short-term interest. If they can receive more benefits from clearing an area of habitat than they could from protecting it, they will clear it. A society would never think to provide a public good like national defense through indirect means. The conservation community must reconsider its attempts to provide biodiversity through indirect means.  If it wants to get what it pays for, the conservation community must start tying investments directly to goals.
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Appendix

A1. Becker, DeGroot, and Marschak (BDM) auction

The proposed method is a straightforward application of the Becker, DeGroot, and Marschak (BDM) mechanism (1964). A random sample of landowners is invited to participate in an auction. Let’s say that the auction is for environmental set-asides, as in the English auction above.

The landowners are asked to submit sealed bids indicating the minimum payment that they require to set aside land for conservation (a minimum area may be set). A single payment per unit area will be chosen at random from a uniform distribution of potential payments (i.e., each payment level has an equal probability of being picked). Landowners whose bids are less than or equal to the randomly picked payment level will be paid this amount per unit area. Other landowners will not be paid and thus will not enroll their lands.

It is relatively easy to see that truth telling is a weakly dominant strategy in this context. Landowners cannot increase their expected gains through their bid. Suppose a landowner’s true WTA is Vi. Vi is equivalent to the benefits that the landowner expects to receive if he does not enroll in the program (opportunity costs) plus the perceived direct costs of enrolling in the program (e.g., planting grass). For simplicity, assume that the direct costs are zero. Now suppose the landowner bids bi = Vi (i.e., tells the truth) and that the randomly picked payment, p, is greater than his bid (p > bi = Vi). Thus the landowner receives p.

Ex post, the landowner has no incentive to change his bid. If he had bid bL < bi, his payoff would have still been p and thus he would be no better off. I he had bid b, where bi < b ≤ p, he would have still received p and thus would be no better off. If he had bid bH > p, he would not have enrolled his land and thus would have received Vi < p. Clearly he would have been better off bidding bi. Similar logic holds if bi = Vi > p. The entire mechanism is explained to landowners prior to the auction and a participatory example is given to demonstrate the advantages of truth telling.

In experimental analyses, the dominant strategy has been found to be more transparent to bidders in the English auction than in the BDM auction. More explanation and practice is typically required for participants to see that truth telling is in their best interest. In comparison to the English auction, the BDM can also potentially be much more expensive (because you pay everyone with bids lower than randomly p), but one way to reduce its costs is to announce the amount of money to be allocated prior to bidding. Bids that fall under the chosen payment level will be randomly ranked and payments will be made until the money runs out. This should not affect bidding behavior (only participation behavior).

A2.  Random nth Price Auction

The random nth price auction (Shogren et al.) is similar to the BDM auction in that the purchase price is determined randomly, but it differs in how the purchase price is determined.  In the nth price auction, the sale price is equal to the bid price of a randomly chosen bidder.  So for example, there could be 30 participants in the auction.  All make their bids and are told that one of them will be chosen at random to be the “cut-off bidder.”  The cut-off bidder’s bid price is announced and anyone whose bid is below this price obtains a contract.  Anyone whose bid price is equal to or greater than the cut-off bidder’s bid price (including the cut-off bidder) does not get a contract.  As with the other two auctions discussed in this paper, the weakly dominant strategy is to tell the truth about one’s reservation price.

There are other auctions that, in theory, are incentive compatible.  In a series of experiments, Lusk et al. examined the empirical outcomes of several different auctions in which a good was being sold by the experimenter (thus, the experimenter was eliciting subjects’ Willingness to Pay).  Their results indicate that the second-price auction generated higher willingness-to-pay values than the English, Becker–DeGroot–Marschak (BDM), and random nth price auctions (especially when there were multiple rounds of bidding).  They also found that random nth price auction yields lower valuations than English and BDM auctions.  Thus, although all of these auctions are, in theory, incentive-compatible, auction participants may believe the incentives are different under each system.  Focus groups and pilot studies in the field are thus recommended before a full-fledged experimental auction is conducted. 
� More examples can be found at � HYPERLINK "http://epp.gsu.edu/pferraro/special/special.htm" ��http://epp.gsu.edu/pferraro/special/special.htm�.


� “Direct payments as an alternative conservation investment.” A Symposium at the 16th Annual Meetings of the Society for Conservation Biology. Canterbury, England. 15 July 2002. For more detail, see � HYPERLINK "http://epp.gsu.edu/pferraro/special/special.htm" ��http://epp.gsu.edu/pferraro/special/special.htm�.


� See also Gullison et al. for other examples of inexpensive payment initiatives.


� With risk aversion, uncertain harvests, and potential future capital gains, the required payment would be less than the net returns from agriculture on the parcel.


� Evidence suggests people often mask their real preferences when asked a hypothetical question about valuation. Research has shown that in hypothetical markets subjects often overstate their willingness to pay (Bohm; Bishop and Heberlein; Dickie et al.; Seip and Strand; Neill et al.; Fox et al.).





� I use the term “landowners,” but formal title is not required (although it does make contracting easier).  All that is required is that the participant has de facto control over the land bid into the auction.


� Ideally, one would also collect information on farmers who refuse to participate to control for selection effects that may bias the results.


� Researchers may also want to try standard survey questions to inquire about potential option values that land users may have for the land.  By forgoing agriculture now, the resident preserves the option to clear the land later when prices may be higher or technologies better.  There is value to retaining this option and this may lower the amount that residents would be willing to accept to forgo agriculture for a conservation payment.


� Holt and Laury found that subjects become substantially more risk averse when the payoffs are high.


� Even for those who switch back and forth across options, Holt and Laury typically found a clear division point between clusters of A and B choices, with few "errors" on each side.


� See Kiss and � HYPERLINK "http://epp.gsu.edu/pferraro/special/special.htm" ��http://epp.gsu.edu/pferraro/special/special.htm� for more details and examples.
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