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Economic Answers to Biological Questions

- A Dialogue between a Biologist and an Economist

B is a biologist working in a conservation organization. E is an economist working in the same organization. B has initiated a dialogue with E to discuss an economist’s approach to biodiversity loss and see what practical instruments an economist can offer to improve the effectiveness of conservation. Such a dialogue may be informative for all those who work on large-scale conservation programs, particularly for those who come from a natural science background. 

This conversation is presented in 5-day segments. Day One focuses on the economist’s approach to biodiversity loss. Day Two covers a wide range of economic instruments. Day Three is spent on the application of economic instruments to large-scale conservation efforts. On Day Four, the applicability of economic incentives to two specific ecoregions is discussed. The dialogue is to be concluded on Day Five.   

Day One: An Economist’s Explanation of Biodiversity Loss

1. Biodiversity loss as a result of human activities

B: I'm interested to learn how an economist would approach the problem of biodiversity loss. By biodiversity loss, I mean the reduced population size of a species, which in turn reduces genetic diversity, reduced total number of species, and reduced diversity and health of ecosystems in which these species occur. To give just a few examples: the shrinking population size of tiger as a consequence of poaching and alteration to habitats, extinction of some fish species as a result of large dam constructions, and massive deforestation in the tropics due to land conversion for mining, agricultural production, and human settlements. I'd like to explore the potential of an economic approach as we are now scaling up conservation to an ecoregion level, where the threats to biodiversity may not be adequately countered through the use of traditional approaches alone, such as environmental education, campaigns, and lobbying for legislative actions. 

E: Most of the biodiversity problems you just described are caused by human activities, such as poaching, damming, and land conversion. 

B: Your are right. Of course, there are also forces within the ecosystems that affect biodiversity. Natural forest fires and storms, for example, alter the habitats for many species including our own. But I believe human activities are posing the greatest threat to biodiversity today. As a conservationist, I hope to change people’s destructive behaviors.

E: If I were a free-lance economist, I would not consider it my job to tell people how they should behave. We would be more interested in understanding why people behave the way they do, given their values or preferences. Based on that understanding and given a desirable conservation objective, economists then suggest institutional changes that could affect people’s behaviors in a way that accomplishes the established objective. As an economist working for a conservation organization, however, I do get involved in telling people how they should behave. We can talk more about people’s values and preferences later. For now, let me answer the question you raised at the beginning of our conversation. I would start by asking myself: Why do people want to engage in activities that result in biodiversity loss in the first place? Individuals want to engage in an activity because they expect to benefit or draw satisfaction from the activity. They poach tigers because they can use tiger body parts for their own consumption or more likely they can sell tiger body parts for cash, though this is now illegal in many countries. They may also draw a lot of satisfaction from poaching, while for others such actions cause dissatisfaction. The buyer expects to benefit from using tiger body parts for medicinal purposes, among others. Individuals want to convert a natural forest into a farmland because they expect to benefit from the agricultural products that they can consume or sell. Individuals want to eat sushi made with whale meat because they expect to draw cultural/social satisfaction from eating that type of sushi. Basically, each individual is assumed to have a set of preferences over goods and services that they can order in a logical and consistent manner.

B: But these activities are irrational. How could people eat sushi made with whale meat? I know in this case the species that is harvested most heavily for commercial purpose is the minke whales. Although the population of this species is said to be abundant, the lack of effective international supervision and control could drive the species into threatened or at-risk status. Moreover, two wealthy countries - Norway and Japan - are involved in commercial whaling and whale meat and other products are no basic necessities in these countries.

E: Well, eating sushi made with whale meat may sound irrational to you. But to those people who like to eat this type of sushi, it makes perfect sense because it is what they and their families have done for generations.  It is what they want. As I said earlier, free-lance economists do not question people’s values – their wants, desires, or tastes. We do not make judgement as to whether people should or should not eat sushi made with whale meat. They take people’s values as given and take such a phenomenon as eating whale meat as something that exists and something to be analyzed. Economists try to explain why such a phenomenon occurs and what can be done to change it. But they will say nothing about whether or not the phenomenon should be changed. As economists, we leave the task of changing people’s values to others.

B: I’m not saying that people should not use biological resources at all. They do need to use those resources for food, medicine, furniture, and many other things. But what I don’t understand is why they use those resources excessively? They are in many cases mining those resources to the point of exhaustion, even leaving nothing for themselves to use in the future.

E: I’ve only explained why an individual would want to engage in an activity that reduces biodiversity. Let me rephrase your question: Why would an individual want to use biological resources excessively? An individual’s want may be excessive from your point of view, from the point of view of many other people in the society, or even by the individual’s own standard. But human beings have a basic instinct: we want more of what we want than less. Suppose an individual wants tiger bones and rhino horns, for whatever reasons. He is presented with two bundles of these goods, both with the same amount of rhino horns and one with more tiger bones. The price for either bundle is the same but he could afford only one of them. Which bundle do you think he will want to take?

B: The one with the greater number of tiger bones! 

E: Likewise, you as a conservationist want the conservation of both forests and marine resources. Suppose you are presented with two bundles of these goods, both with the same hectares of forests, with equal biological significance, and one with a greater variety of marine species, which one would you want to take?

B: I’d choose the one with the greater variety of marine species. Ok, I see your point. 

2. Benefits and costs determine human activities

E: Now, an individual may want to engage in an activity, but he will not necessarily carry out the activity because of the budget, which is always limited, and the cost, which is always involved. Cost is defined as the value of other things one has to give up in order to pursue an activity. That’s the concept of opportunity cost. For example, to buy tiger bones, an individual has to give up the opportunity of buying rhino horns, assuming that he also likes to have rhino horns. He may be able to buy both tiger bones and rhino horns. But if he did not buy tiger bones, he had the opportunity of buying more rhino horns. It’s the value of those additional rhino horns he has to give up that is considered as the opportunity cost of buying tiger bones.

B: So how would one decide whether or not to engage in a particular activity?

E: An economist will say, as long as the expected benefit from an activity – whether reducing or enhancing biodiversity - exceeds the cost of the activity, an individual will decide to carry out the activity. He will continue to engage in the activity until the expected benefit from the last unit of the activity equals the cost of carrying out the last unit of the activity. To use an economics jargon, that’s a point where marginal benefit equals marginal cost. 

B: How could you measure the benefit and cost? In biological science we would look at costs and benefits in terms of different organisms' relative importance in sustaining ecological functions and processes. Thus, certain species may be considered less valuable than others from a biological perspective as opposed to an anthropocentric perspective. Based on such a cost-benefit analysis, we could give up certain species for the sake of conserving certain other species. Also based on such an analysis, we may attach so much value to certain species that we recommend their absolute protection from human use.
 

E: I have no problem with the biologist's approach to cost-benefit analysis as you just described. An economist claims to make no value judgement; he takes the value from a biologist as a given. Now let me explain an economist's approach. The benefit and cost can be, but does not have to be expressed in money terms. The benefit can be the money one gets by selling something. But it can also be some level of satisfaction drawn from an activity, such as eating sushi made with whale meat or protecting the minke whales from being commercially harvested. Of course, satisfaction is difficult to measure in quantitative terms. But one could feel the magnitude of it. Though not very precise, people do often characterize their level of satisfaction: Yes, I’m happy, very happy, or extremely happy. Likewise, cost can be the price one has to pay to buy something. But it could also be some level of dissatisfaction accompanied by a particular activity. For example, while you are eating sushi made with whale meat, a nasty look from your neighbor at a dinner table could impose a psychological cost on you – you feel judged and threatened. That’s part of the cost you have to pay for eating sushi made with whale meat, on top of the restaurant bill. If the psychological cost is large, as may be the case when everyone else in the restaurant stares at you, and the overall cost of eating whale-meat sushi exceeds your satisfaction, you will not eat it.  

B: Are you implying that people engage in activities that lead to biodiversity loss because the benefits are large and the costs are small?  If you look at it from my perspective the costs can be huge. Take dynamite fishing in coastal areas, for example. The costs can include the unnecessary death of no-targeted fish species, the unnecessary damage to coral reefs, and the unnecessary destruction of the marine ecosystems. These costs are simply not acceptable.  

E: These costs are not acceptable to you because you attach great importance to the survival of non-targeted fish species, the health of coral reefs, and the integrity of marine ecosystems. But other people may not value these as much as you do. This is usually the reason for which people use biological resources excessively. For an individual who is both a supplier and consumer, the benefit is usually very large. A subsistence farmer will consider the benefit of food consumption to be vital. But the direct cost of converting a forested land to a farmland is relatively small. In many cases, such a forested land is subject to common access. He does not have to pay any forest owner in order to clear the forest. Not does he have to pay for the loss of species due to the conversion of wildlife habitat. He will continue clearing the forest, old-growth or otherwise, as long as the benefit outweighs the cost.  

B: But if the forest is gone, he will have fewer sources of wildlife meat, water, medicinal plants, wood, and other resources. Doesn’t the loss of these resources count as cost in his calculus?

E: It does. But such a cost is shared with other people, not exclusively to himself. If he does not clear the forest, he would not be able to keep the wildlife meat, water, medicinal plants, wood, and other resource all to himself anyway - he does not have much to lose by clearing the forest, but much to gain. Moreover, if he refrains from clearing the forest that is subject to common access, other people will do it. And he is not in a position to prevent other people from clearing the forest. If other people clear the forest while he refrains from doing so, he will be worse off. You can also find examples where people are trading biological resources. A lot of people, for example, like to eat fish and they are willing to pay for the consumption of fish. The price they pay, directly or indirectly, is the benefit for fishing companies. It may be quite significant. The cost of fishing, however, is often artificially reduced as many governments provide subsidies to their fishing companies, which then have the incentive to expand their capacities. As long as the benefit, that is, what consumers are willing to pay, exceeds the cost of fishing operation, fishing companies will keep fishing with their excessive capacity, which often leads to massive reduction of major fish species. 

B: Do you have an example that involves illegal wildlife trade?

E: Take the poaching of rhinos, for example. The only significant cost of killing a rhino may be the cost of one or two bullets plus a few hours or days time to search for a rhino, whereas the benefit could reach several thousand dollars if the rhino is sold in the black market. You may describe the poacher as being greedy, chasing after big bucks. But it is also possible that he needs the money to support a large extended family that does not have access to other means of livelihood. Apart from commercial and subsistence benefit, there may also be benefit in terms of cherishing a cultural tradition. 

B: But killing of rhinos is illegal in many countries. International trade of rhinos is banned by the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES). If caught, a poacher could be fined or put into jail. Wouldn’t the poacher consider this type of cost as well?

E: You are quite right. Penalty is part of the cost considered by the poacher. If the penalty is $500 when the poacher is caught, and if the probability of being caught is 1 out of 100 times that he kills rhinos, the average price he pays per incident would only be $0.05.  Given this price, the poacher will find a certain amount of poaching desirable. In a nutshell, as long as the benefit of poaching outweighs the cost, people will continue poaching until the benefit from killing the last rhino equals the cost of killing it. That may be a point where too many rhinos get killed. 

B: Are you suggesting that in the absence of a legal market, if the penalty is significantly raised and if the probability of poachers being caught significantly increased, the cost to the poacher would increase, and he would kill fewer rhinos?  

E: Yes. And that probably explains the recovery of elephant population in Southern Africa. This is also likely to be true for other activities that lead to biodiversity loss: if the cost of those activities is significantly increased, and if it can be enforced at a reasonable cost, then we would see a significant reduction in those activities. 

3. The unpaid costs

B: But what are the criteria for raising the cost? In other words, how much increase in the cost can be considered sufficient to reduce those activities to a more sustainable level?

E: An environmental economist, that is, an economist accepting environmental and natural resource conservation as his primary professional objective, would suggest that two types of costs be added to the private cost of an individual undertaking a resource depleting activity. One is the cost his activity imposes on others or the society at large. This cost is often known as the externality cost or spillover cost. For example, a mining company processing minerals near upstream water sources causes pollution damages to downstream fishery. The mining company is usually not obliged to take into account the loss of downstream fishermen’s income and health. This cost should be added to the private cost of the mining company’s owner or owners. 

B: How would you estimate such costs? 

E: Some of those costs are easier to estimate than others, for example, the loss of tourism revenue as a result of coastal pollution. Also, the cost of flood control that has been made necessary by deforestation can be measured. Other costs are more difficult if not impossible to estimate, such as the extinction of panda as a result of habitat change or poaching. One may calculate the reduced contributions from panda lovers to conservation organizations or reduced revenue from loaning the panda to zoos, but that would be rather incomplete. Still other costs may be impossible to estimate, such as the reduced potential to find a genetic resource that can be used for treating the cancer disease or the aids virus. Whether it’s possible or not to estimate such costs, they exist. Sometimes those costs may manifest themselves in protest, social instability, or lost votes for politicians.

B: What are the major methodologies for measuring those costs? From a biological point of view, most of these external costs are impossible to estimate, since ecologists are just beginning to untangle the complex ecological relationships among organisms. The threshold points at which ecosystems will collapse have not been identified. No one today can say which organisms, when lost, will cause the entire system to unravel.
 In biological science, we would look at uncertainty and irreversibility and we would advocate the precautionary principle. How would these biological perspectives be matched by an economist’s methodologies for estimating external costs?

E: Your points are well taken. What economic methods can do in terms of measuring the value of biodiversity loss is limited, usually not beyond those observable aspects that affect human use of biological resources. That’s why in this dialogue we are not focusing on environmental valuation methodologies. We assume that the value of biodiversity loss is so enormous that it warrants major and sustained conservation efforts. Given this assumption, we set out to look for economic incentives and instruments that can help us achieve conservation objectives. In other words, we are not trying to put a dollar value on biodiversity in order to justify our conservation efforts. Tactically, however, it is thought that there may be cases where the use of environmental valuation, covering just the human use aspects, could help change a government’s decision on biodiversity-unfriendly development projects. In practice, though, it has yet to be proofed that such valuation has changed any project decision.

B: Could you just briefly mention what these methodologies are to give me a sense of how much broadly people like me might need to start thinking.

E: Ok, I‘ll show you some slides here. You can look at them when you have time. They describe 8 broad categories of methodologies for estimating those costs, or benefits if those costs are avoided because of conservation activities. And you’ll need some economists, who are good at crunching numbers, to estimate those costs or benefits for you. For now, let us continue with the question of the other cost that must be added to the private cost, assuming the issue of estimating spillover cost is already being addressed. 

B: Yes, you mentioned that two types of cost must be added to the private cost. You talked about the externality cost or spillover cost. What’s the other type?

Slide 1.1: Methods of Economic Valuation for the Environment 
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E: The other type is called user cost or depletion cost. This is the cost of using a resource today in terms of the lost benefit of using the resource tomorrow or in the future. This is the cost an individual would normally consider if he owns the resource in question. 

B: Can you give an example?

E: For example, if you own a forest and you log your own forest. You would normally not log beyond the regenerative capacity of the forest, otherwise you would lose the benefit from the forest next year or in the future. That lost benefit is the user cost. If you do decide to log your forest beyond its regenerative rate, you will normally take a certain amount from the sale of the timber and invest it in another asset so that in the future you will continue to benefit from the income to be generated from the investment. That set-aside amount is the user cost. But problems can arise when you have common access to the forest – like in the Congo Basin Forests or Southwest Amazon Moist Forest. You tend to log a common-access forest beyond its regenerative rate because if you don’t, other people will or maybe the forest will be taken away from you later. You tend to consume all the revenues from the current sale of timber, because you expect to maintain your income level by moving onto other forests in the next period.

B: How would you estimate the user cost?

E: Well, if people are given secure property rights over the resource in one form or the other, such land titles or resource use rights, they will take into account the user cost automatically out of their own interest. We don’t have to do the job for them. But if the resource in question maintains its common-access character, then the way to estimate such a cost is simply finding out the amount for investment that is required to maintain a constant level of income that would otherwise be provided by the resource. I’ll give you the formula to do this.

Slide 1.2: User Cost Method
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B: Now let me move to the question of subsidy. You mentioned that government subsidies reduce the private cost of resource use and encourage excessive use. 

E: “A subsidy is any measure that keeps prices for consumers below the market level or keeps prices for producers above the market level, or that reduces costs for consumers and producers by giving direct or indirect support.”
 A checklist of subsidies includes:
Table 1.1: A Checklist of Subsidies

Budgetary subsidies
· Direct subsidies: e.g. grants or payments to consumers or producers.

· Budgetary effect of tax policies: e.g. tax credits, exemptions, allowances, exclusions and deductions, rate relief, tax deferrals, preferential tax treatment.

Public provision of goods and services below costs
· Provision of infrastructure and complementary services and government R & D expenditures.

Capital cost subsidies
· Preferential loans, loan or liability guarantees, debt forgiveness.

Policies that create transfers through the market mechanism
· Domestic-oriented policies: e.g. price regulation, quantity controls, government procurement policies, and legislation.

· Trade-oriented policies: e.g. import and export tariffs and non-tariff barriers. 

Source: A. de Moor and P. Calamai (1997:5).

B: That’s really interesting, But how relevant is all this to my work in the field?

E: Well, to give you some figures. Globally, it is estimated that governments spend between $700-900 billion a year on subsidies in just four sectors: water, agriculture, energy, and road transport.
 As a biologist, you will probably be confronting human activities in one or all of these sectors, and know what it means for biodiversity conservation. The reasons behind these kinds of subsidies have been documented by The Earth Council. Here is the table of the summary. I must add that according to the report, subsidies often fail to achieve their original objectives, as in the case of water subsidy, which often fails to benefit the poor. In cases where subsidies do achieve their original objectives, as in the case of agriculture, they are very costly. For example, in OECD countries, annual agricultural transfers amount to $335 billion, but only 20 percent of that is generated as additional farm income.
    

Table 1.2: Reasons for Subsidies by Sectors

Sectors
Developed countries
Developing countries

Water
(Farm) production growth
Support the poor

Provide access

(Farm) production growth

Agriculture 
Maintain farm income

Domestic supply
Maintain farm income

(Farm) production growth

Energy
Protect employment and investment

Domestic supply
Economic development

Support the poor

Road transport
Economic development
Economic development

Provide access

 Source: A. de Moor and P. Calamai (1997:1).
B: But if the subsidies are not effective in achieving their objectives or they are very costly, why would governments keep subsidizing? 

E: I would say that people who benefit from subsidies are politically very powerful. The personal political cost for government policymakers who want to remove subsidies could be very large. We’ll talk more about how to reform subsidies when we come to discuss specific incentives and instruments.  

4. The unpaid-for benefits

B: Ok, I have so far heard you talk about an economist’s explanation of people’s behaviors that lead to biodiversity loss. But I think the other side of the problem is inadequate conservation effort. From my perspective this is due to the lack of political will and financial resources to support conservation activities. For examples, there are governments that spend 10-20 percent of their national budgets on the military, but less than 0.5 percent on the environment. How would you as an economist approach the problem of not many people engaging in conservation activities?

E: First, I’d confirm that an individual does benefit from biodiversity, from food to medicine, from tourism to sources of inspiration. Such benefits are usually shared with many other people for free, often including people in other countries and future generations. And many of the benefits accrue in the distant future, such as the potential of genetic resources for treating terminal diseases. On the other hand, the cost of conservation is usually born by an individual exclusively and immediately.  Further, if an individual makes an effort to conserve biodiversity while other people are destroying biodiversity, he will in fact be reducing the cost for other people to destroy biodiversity. In other words, he will be providing biodiversity for other people to destroy, for free. Second, a conservationist may take the benefit of biodiversity conservation for humanity as his own benefit and thus wants to conserve a lot of biodiversity. But the cost of conserving a lot of biodiversity can be quite large. He simply does not have enough resources to pay for the cost that would be required to achieve the level of conservation that he desires. He is only able to carry out a level of conservation activities that can be supported by his financial resources. This may be a point beyond the acceptable loss of biodiversity, defined by biologists. 

B: If I understand you correctly, the market does not reward an individual who conserves biodiversity, because other people can enjoy the benefit of biodiversity conserved by him but they don’t have to pay him for it.  This has to do with the fact that it is rather difficult to give or enforce exclusive property rights over many biological resources. In the case of a conservationist, he is only able to conserve that much biodiversity that he or his constituency could afford.  

E: Right. But to be sure, the fact that people don’t have to pay for the benefit of biodiversity does not mean that the benefit does not exist or is not important. It is just a problem of collecting payments from individual beneficiaries and giving the payments to those who conserve biodiversity. Governments or inter-governmental bodies, acting on behalf of the well being of their citizens, could address this problem by using public resources to support conservation efforts. This is happening within the frameworks of national conservation strategies and global conservation agreements.

5. The macro stuff

B: One question I still have is: How do macroeconomic policies, such as privatization, trade liberalization, and encouragement of foreign direct investment or FDI, affect people’s direct use of natural resources?

E: In essence, macroeconomic policies, like the ones you have mentioned, plus some more conventional ones such as fiscal policy, monetary policy, and exchange rate policy serve to alter the existing incentives that are directly acting upon an individual. These existing incentives are generally expressed as benefits and costs. Or in practice, they are often represented by the price paid by the buyer and received by the seller. Benefit is what a consumer is willing to pay or what a producer is able to receive for a particular product. Cost is what a consumer has to pay or what a producer must charge for a particular product. The price is where the benefit and cost meets. Take trade liberalization, for example. For producers, because of trade liberalization, they may be able to sell to a larger number of consumers – an increase in benefit. For consumers, they may be able to buy at a lower cost thanks to competition induced by liberalization. Take FDI, as another example. On the benefit side, more people may be employed, earning more income, and being able to afford more goods and services. On the cost side, advance technology and management skills that may come with FDI could reduce the cost of production, thereby reducing the price paid by consumers. More producers of a given product also tend to reduce the price because of competition.

B: But what’s the implication of these macroeconomic policies for my conservation program?

E: Initially, it all sounds rather pleasant to everyone: more consumers, more income, more goods to sell and buy, and lower prices. The problem arises when liberal economic policies are applied in those countries that heavily depend on the production and export of resource-intensive goods, such as timber, minerals, cash crops, fish, etc. and that have not internalized the spillover costs and user costs associated with these resource-intensive activities. If your conservation program is located in such a country, you will feel the pressure from these macroeconomic policies.

B: How do you relate such macro issues as human population growth and poverty to your basic approach?

E: It’s obvious that population growth increases the magnitude of people’s wants. It increases people’s resource-use activities. Economists like me won’t spend much time studying the impacts of population growth on biodiversity. We leave it to sociologists and biologists. Rather, I would study what is driving people to have more kids. What are the benefits and costs of having children or more children? Remember the costs and benefits here are not just money; they involve non-monetary values such as companionship on the benefit side and many sleepless nights in rearing the child on the cost side. Then, if reducing population growth is a desirable objective, an economist could suggest what the benefit and cost parameters need to be altered to achieve a given level of reduced population growth.

B: How about the issue of poverty?

E: The mutually reinforcing relationship between increased poverty and biodiversity loss has been demonstrated.
 I don’t think it’s necessary to further prove the linkage. One point that needs to be made, however, is that reduction in poverty does not necessarily or automatically lead to reduced pressure on biodiversity.
  As an economist, I would say two other things. First, for the poor, because of the lack of social and economic opportunities, their opportunity costs of engaging in resource depletion activities are low, but their benefits in terms of meeting survival needs are quite high. Second, a more useful question to ask is why people are poor in the first place. Few people choose to be poor; if they do, then they are not genuinely poor. From a political economy perspective, people are made poor by others who have control over them. A related question is then: What are the benefits and costs to those in power to make other people poor?  To reduce poverty and hence, to reduce the impact of poverty on biodiversity, such benefit and cost parameters must be altered.

B: These broad issues, like population growth and poverty, are very important in discussing the root causes of biodiversity loss. Why don’t you include these in your basic approach?

E: Because, for now we are focusing on the immediate incentive structure within which an individual operates and see how such a structure could be practically altered to achieve a desirable conservation objective. This approach is certainly inadequate. Reforms in the macroeconomic policies, population policies, and poverty alleviation efforts are necessary to fundamentally change people’s behavior on a much large scale. But I must say many of these macro-level issues take a very long time to resolve. Think about poverty, for example. In the meantime, biodiversity loss is accelerating. Something more immediate should and could be done within the constraints imposed by the existing macro-level conditions. Moreover, efforts to alter the immediate incentive structure could help clarify the direction for long-term policy reforms at the macro-level. 

Day 2: An Economist’s Conservation Toolboxes

E: Economic instruments are ways of altering people’s incentive structure in order to achieve a given purpose. The incentive structure, from an economist’s point of view, is the monetary benefit and cost of engaging in a particular activity. The given objective is to reduce biodiversity loss and to encourage conservation.  There are other instruments that can be used to alter the non-monetary benefits and costs. For example, raising social awareness of unsustainable behavior could increase the psychological cost of resource depleting behavior. Another example is to enhance the enforcement of environmental rules and regulations. This could also raise the physical cost of unlawful behavior, in terms of having to serve jail sentences. But for the purpose of our dialogue, we will focus on economic instruments.

B: Ok. What are the economic instruments that you would suggest for biodiversity conservation in ecoregions such as the Valdivian Forest Ecoregion and the Sulu Sulawesi Large Marine Ecoregion?

E: We shall discuss specific instruments for ecoregions tomorrow, and for the Valdivian Forest Ecoregion and the Sulu Sulawesi Large Marine Ecoregion the day after. Today, I hope to give an overview of the economic instruments that are available for biodiversity conservation in general.

1. De-subsidization

E: Yesterday we talked quite a bit about perverse or bad subsidies. Bad subsidies reduce the private cost of resource use and encourage excessiveness. To prevent further depletion of a particular biological resource, the first thing I would do is to identify any subsidies associated with those human activities that lead to the depletion of the resource, and then I would work hard toward the removal, or at least reduction of the identified subsidies. 

B: If I am dealing with a specific conservation problem such as over-fishing, which is encouraged by heavy subsidy, what will be the specific steps I should take to address the issue?

E: There are some basic steps you should take if you want to address a subsidy issue.

1. Determine the level of your concern:

· Are you trying to address the problem at the local, sub-regional, regional, national, or international level? 

· Identify the magnitude of the bad subsidy for the fishing industry at your selected level, the intended objectives of the subsidy, and the actual beneficiaries of the subsidy;

· Get some help from an economist to estimate the extent of over-fishing associated with the subsidy, though this is not easy to do. 

2. Publicize such information and advocate the removal of the subsidy – the most crucial step:

· Propose alternative measures such as direct income support to the originally intended beneficiaries for a specified transitional period;

· Identify long-term employment opportunities for the affected. 

3. If you succeed in getting the commitment from policymakers to removing the subsidy, monitor the implementation of the removal and publicize the results.

B: Do you have an example of perverse subsidy successfully removed for the benefit of biodiversity conservation?

E: In Indonesia, from 1976 to 1988, government subsidies for the use of pesticides amounted to 82 percent of the retail price. The subsidy provided strong incentives for farmers to use pesticides excessively, damaging the rice crop as a result of a brown planthopper infestation induced by reduced predator populations. In 1988, the subsidies were cut to 40 percent of the retail price. Together with a ban on the use of 57 pesticides and the implementation of an integrated pest management system, the reduction of the subsidies contributed to the prevention of a biological disaster, which directly threatens agricultural productivity.

B: You mentioned yesterday that it is politically difficult to remove subsidies. How would you overcome such constraints?

E: Because of the political difficulties involved, a comprehensive strategy is required. The Earth Council Report that I referred to yesterday has outlined nine strategies for subsidy reforms. My interpretations of these strategies, from the viewpoint of a conservationist, are summarized in the box here. 

Table 2.1: Strategies for Reforming Subsidies

1. Publicize the costs, impacts, and rationale of subsidies.

2. Suggest direct income support or other measures in replacement of subsidies.

3. Support buying-out of existing beneficiaries of subsidies.

4. Advocate removal of subsidies as part of a broader economic reform package.

5. Urge governments to report regularly on the status of subsidies.

6. Train fiscal officials to implement alternative measures to subsidies

7. Use fiscal or environmental crises to challenge the validity of subsidies.

8. Advocate removal of subsidies through multilateral trade agreements.

9. Encourage projects that facilitate the removal of subsidies.

Source: A. de Moor and P. Calamai (1997:54-56).

E: If you are able to apply this tool successfully, you will already win a quarter of the conservation battle. And if you are able to successfully use the next instrument, property rights, you will win the second quarter of the conservation battle.

2. Property rights  

E: Property rights are: “rights [that] pertain to the permissible use of resources, goods, and services. Ownership of an asset consists of the following rights: to use that asset, to change its form and substance and to transfer all rights through sale. Ownership of an asset is not unfettered because some restrictions are generally imposed by private contract or law.”
 In simple terms, property rights are nothing more than legitimized control of different degrees over resources. The different degrees of control are reflected in three different types of property rights. They are ownership rights, use rights, and development rights. Under each of these three types, there are sub-categories. Here is a table taken from Theo Panayotou. In a book written for UNEP in 1998, he provided a breakdown of different types and some sub-categories of property rights.

Table 2.2: Property Rights

Ownership Rights
Use Rights
Development Rights

Land titles
Stewardship
Patents

Water rights
Licensing
Prospecting rights

Mining rights
Concession/bidding



Turfs


Source: T. Panayotou (1998:16).

B: Why should we use property rights as an economic instrument?

E: Well, in the use of a common access resource, an individual would ignore the depletion cost, or the user cost of his resource use activity. This is the cost of his foregone future benefit as a result of current use. If we provide well-defined, secure, exclusive, and transferable property rights to the resource user, he will have the incentive to consider such a cost in his decision and accordingly, to modify his resource use activity in a way the potential for his own future benefit is not compromised. This modification may coincide with our conservation objectives.
 

B: What has made him change mind?

E: Previously, under common access, everyone using the resource shares the depletion cost. The cost to him individually is, therefore, perceived to be rather small. Now that he is given the property rights, if he were to continue his unsustainable behavior, he would bear the depletion cost all by himself. In other words, he would lose all the future benefits that could have accrued exclusively to him. In a nutshell, the assignment of property rights has increased the cost of his resource use activity, and this provides an incentive for him to reduce the level of his activity.  

B: I actually have an example of property rights successfully applied for the benefit of conservation. There are two fishing cooperatives at the Ascencion and Espiritu Santo bays in the Sian Kaan Biosphere Reserve of Mexico. Each member of the cooperative is given a well-defined fishing territory that can be traded among cooperative members or inherited. The major marine resource is the spiny lobster. To ensure a sustainable level of harvest, each member establishes and maintains a shelter in his own territory as a habitat to attract the lobster. To ensure that such rights are exclusive, the cooperatives do not allow their members to establish lobster shelters within 25 meter of their territorial boundary. Such private property rights, together with the cooperative’s rigorous self-enforcement of the rights, seasonal fishing restriction, and permissible fishing gears, have contributed to the conservation of not only the spiny lobster, but also many other marine life that share the same habitats.
 My question is: Are property rights best assigned to individuals as in this example?

E: No, not necessarily. First, private property rights may not be acceptable to certain societies. Advocating private ownership in these societies could be counterproductive. Second, although private property rights could lead to internalization of depletion cost or user cost, it does not prevent the owner or user from imposing spillover costs on others. This may be the case when you have an upstream forest owner whose sustainable logging causes soil erosion, which damages the downstream fishery. If there are only a few people involved, the spillover costs may be internalized through negotiated compensations. But if such costs are significant and negotiations impossible to arrange, then a more appropriate form of ownership would be communal property rights.  

B: Under what circumstances would private ownership be most effective?

E: First, where the concept of private ownership is politically or socially acceptable. Second, where the resource to be conserved is easy to demarcate and defend, such as in the case of local-level conservation of land, soils, forests, marine resources, or water. Third, where the use of the resource within the demarcated boundary does not generate significant spillover effects on others.

The example of fishing territories that you gave earlier seems to meet these criteria. However, if a resource is difficult to be parceled out or divided, as in the case of wildlife, critical watersheds, ecologically significant habitats, then it may be more appropriate to use communal property rights. In such cases, members of a community collectively own the local resource and decisions on the use of the resource are made through a community institution. Individual members could have their private use rights, but such rights are regulated by the community institution for the well being of the community as a whole. In fact, you could see communal property rights as an extension of private property rights, with the community institution being the owner of the resource. 

B: Can you give an example of community property rights?

E: The classic example of community property rights is the CAMPFIRE program in Zimbabwe. The government assigns exclusive property rights over the local forests, wildlife, and habitats to local communities and councils. Community members are engaged in managed safari hunting, wildlife tourism, and harvesting of non-timber products. Revenues are reinvested in these activities or used for compensating farmers for livestock killed by wildlife. The incentive provided by community property rights to internalize the depletion cost is said to be similar to that provided by private property rights.

B: But in many countries where we work, the government or the state owns biological resources such as forests and wildlife. In practice, the state is often unable to enforce their property rights over these resources. What is in nominal terms a state-owned resource is often a common access resource in reality. Shouldn’t we be advocating for the state property rights over these resources be given to local communities?

E: Well, it depends. If the use of a resource does not generate spillover costs beyond the local community level, then giving property rights to local communities could ensure the sustainable use of the resource, provided that the community institution is capable of managing the common resource. But if the use of a resource generates spillover costs beyond the community level, as may be the case when a community’s logging in a national watershed leads to massive downstream flooding, then state ownership of the upstream forests may be more appropriate. 

B: How should the state enforce its property rights?

E: The state, through officials of state agencies, could, but does not have to be directly involved in the actual resource use or conservation activities to exercise its property rights. It could enforce its ownership by providing regulated individual or community use rights through concession and licensing. In the concession or licensing agreements, specific rules can be stipulated to prevent resource users from imposing spillover costs on the rest of the society. But the success of state property rights hinges upon adequately funded, effective, and clean civil service, which is not very common in most developing countries. Therefore, many conservationists stress the importance of communal property rights. But again, the success of communal property rights hinges upon adequately funded, effective, and clean community institutions. The latter is perhaps relatively easier to achieve than the former. 

3. Market creation

E: Let me first explain what is meant by market creation. There are certain resources, such as air, atmosphere, water, offshore fishery, and space at tourist resorts that are impossible or undesirable to divide and distribute physically. These are called mobile or fugacious resources. In such cases, we could create a market for such a resource by assigning tradable use rights to individuals, subject to a maximum amount of use. This maximum amount is our given conservation objective. It is usually below the existing level of use, which is in most cases unsustainable. Because people want more of these rights than what have been issued, a market will be created for the trading of these rights. 

B: When you talked about property rights, you also mentioned some use rights. How do those rights differ from the rights you are talking about here?

E: The use rights as part of property rights have to do with resources that are physically divisible, including local forests, fishing territory, and water. The use rights as part of market creation have to do with resources that are physically indivisible, but whose use can be divisible, such as offshore fishery and space at a tourist resort. 

B: How would market creation help change people’s incentives?

E: Before the creation of a market for these mobile resources, people tend to use them excessively, imposing spillover costs on others. Air pollution is an example; it harms not only human health, but also the health of many biological resources. With market creation, the spillover cost is internalized into the private cost of a resource user. This is because the aggregate spillover effects associated with the use of a resource, such as clean air, fish, space, or water are squeezed out through the establishment of a maximum use limit. If an individual user wants to have more rights than what is allocated to him, he would have to buy the additional rights from other users. Let me list some specific tools you can use to address these issues. This is again taken from Theo Panayotou’s book that I mentioned earlier. Most of these tools are rather new and untested except the tradable emission permits, tradable catch quotas, tradable carbon offsets, and transferable development rights. It is really up to our conservationists to start trying some of these new tools in practice. For the purpose of our dialogue, I would focus on one of these tools for now, that is, tradable catch quotas. I would talk about tradable carbon offsets tomorrow when we come to the topic of instruments for conserving globally important biological resources.

Table 2.3: Market Creation

Tradable:

· Emission/effluent permits

· Catch quotas

· Development quotas/rights

· Water shares

· Resource shares

· Land permits

· Offsets/credits

· Transferable development rights



Source: T. Panayotou (1998:16).

B: That sounds fine to me. I just want to get some more idea about the logic of market creation.

E: The classic example of tradable catch quotas is found in New Zealand. In 1986, the government implemented a system of fishing quotas. The quotas were initially allocated to individual fishermen for a fee. The amount allocated to each fisherman was based on his historical catches, not necessarily at a sustainable level. The government then used the revenues collected to buy back quotas, as there were some fishermen who now decided not to have the right to fish but wanted their money back. The government kept buying back those quotas until the total amount of quotas outstanding reflects a level of fishing effort that was considered sustainable. Now those fishermen who would like to acquire more quotas must purchase additional ones from other fishermen, but the total amount of catches is under the control of the government.

B: What is required for such a system to work?

E: It is said that one of the most important factors contributing to the success of the system is the government’s participatory approach, involving constant communications and consultations with the fishing community, the industry, and the general public. I would add that an effective and cost-efficient system of monitoring and enforcement is also very important. Some restriction on the concentration of such rights is also necessary to prevent monopoly. In the case of New Zealand, for example, no individual user is allowed to have more than 20 percent of the total issued quotas. In a developing country context, however, “the case of corruption and monopoly by big companies make it very difficult for such a system to work”.
 

4. Fiscal instruments  

E: This toolbox, called fiscal instruments, contains a large number of tools. I have a table here just for your future reference. Don’t let this long list put you off. We don’t have to go through each one of them. For our purpose, we can group these tools into two categories: taxes and subsidies. Both are related to government budget.

Table 2.4: Fiscal instruments

· Pollution taxes (effluent taxes, emission taxes)

· Input taxes

· Product taxes

· Export taxes

· Import tariffs

· Tax differentiation

· Royalties and resource use taxes

· Land use taxes

· Investment tax credits

· Accelerated depreciation

· Subsidies

· Property taxes

· Capital gains taxes



Source: T. Panayotou (1998:16).

B: How to use these tools to reduce biodiversity loss and encourage conservation?

E: Yesterday we said that an individual engages in activities that lead to biodiversity loss because the benefit is great, but the private cost is very low. The private cost is low because the individual pays neither the spillover cost imposed on others, nor the depletion cost or user cost in terms of foregone future benefit. On top of these, the individual may actually receive government subsidy for engaging in the resource depleting activity. The problem of perverse subsidy is addressed through de-subsidization. The problem of depletion cost or user cost is addressed through assigning well-defined, secure, exclusive, and transferable property rights. The problem of spillover cost is addressed through market creation under which negative spillover effects are squeezed out by the establishment of a maximum level of use. Alternatively, spillover cost can also be addressed by the use of taxes. 

B: Can you illustrate how taxes help internalize spillover cost?

E: Take pesticides, for example. The level of pesticide use, even if we succeeded in removing all the perverse subsidy, could still cause great damages to human health and the health of many biological resources. This is because pesticide users do not have to take into account the spillover costs of their pesticide use imposed on the rest of the society. They use a certain level of pesticides because at that level, their private benefit equals their private cost. And we know that their private cost does not include the spillover costs. If we are able to measure these spillover costs, in terms of human health costs, lost agricultural yield, lost of fishery stock, and so on, we could include those costs in their private costs by taxing them. This would reduce their use to a sustainable level. 

B: Is it really possible to measure all those spillover costs in money terms?

E: Yesterday, we briefly mentioned that economists have developed some techniques to measure those costs. The techniques are not perfect, but they could help measures those spillover costs that can reasonably be measured. Such measurements provide some basis for setting the level of taxes. But to bring the actual harmful activity to a sustainable level, we may have to adjust the level of taxes through trial and error until the desired change in behavior has been observed.

B: Do you have any example of using taxes to achieve conservation objectives?

E: The deforestation tax in Brazil is an example. The government levies a tax on the amount of wood extracted and uses the revenues for large-scale reforestation projects. It is believed, however, the level of taxes is still too low and needs to adjust upwards. Another example is the differentiated land use tax in Germany. Four classes of land use have been established: natural, agricultural, residential, and industrial. As you convert land from natural towards industrial, you pay an increasing tax rate along the way. You can also use differential tax on different fishing equipment and different logging methods to encourage more sustainable behavior. Of course, the use of such a tool presumes a functioning tax collection system.

B: What about subsidies? Have we not covered them already?

E: The subsidies we talked about earlier were bad subsidies, which encourage unsustainable behavior. Here, we are talking about good subsidies, which internalize positive spillover effects, such as a level of biodiversity provided through reforestation efforts that benefits the rest of the society and that would not be provided by individuals if their conservation efforts were not rewarded. Such subsidies should be funded, as much as possible, from tax revenues collected from unsustainable activities. These good subsidies could also take the form of tax exemptions and credits. In practice, they are often applied in the energy sector. More taxes are levied on the use of fossil fuel and the revenues are used to subsidize the development and the use of non-fossil fuel, as in the case of UK. 

B: What if a conservation activity generates benefits to the rest of the world? Should a national government provide subsidies for such activities as well?

E: The government should provide at least part of the subsidies, because the country itself will also benefit from such conservation activities. Additional subsidies should come from the rest of the world. These external subsidies are not part of the government budget. They are listed under another set of instruments called financial instruments, which we shall cover later on. 

5. Charge systems

E: Charges are different from taxes. Panayotou defines charges as “payments for use of resources, infrastructure and services and are akin to market prices for private goods”.
 In comparison, taxes are a means of collecting government revenues. Charges are collected by service providers to recover the costs of services, whereas taxes are collected by tax authorities as part of government revenues. But in practice, people tend to use these concepts interchangeably. 

B: What are some of these charges for conservation purposes?

E: Here is a list of these charges.

Table 2.5: Charge Systems

· Pollution charges

· User charges

· Betterment charges

· Impact fees

· Access fees

· Road tolls

· Administrative charges

· Resource protection charges

· Waste collection charges

Source: T. Panayotou (1998:16).

B: How would the use of charges change people’s incentive structure?

E: Many natural resources and environmental services such as clean air, safe water, the earth’s waste assimilative capacity, vegetation, and landscape have long been used for free. And you know what it means when something desirable is free – there has been excessive use as manifested in heavily polluted air, dirty water, piled-up solid wastes, depleted vegetation, and damaged landscape.  Charges for the use of these resources and services can serve two practical purposes. One is to put a check on people’s excessive use, which reflects their insatiable wants. The other is that revenues collected from charges can be used to maintain these resources and services. 

B: Some of these, such as water, are not provided entirely free. But the prices are very low. How do the charges systems deal with such issues?

E: Where these resources and services are provided at below the cost of provision, there must be perverse subsidies involved. If the subsidies were to be fully removed and the level of use to be maintained at the same time, then charges equivalent of the removed subsidies would have to be collected. But if charges of that magnitude were imposed, people would reduce their current level of use. Therefore, the amount of charges to be collected does not have to match the amount of subsidies removed. 

B: But exactly how do you set an appropriate level for these charges?

E: In theory, these charges should be sufficient to recover the full costs of providing the related services at any given level. The full costs should include not only the cost of operation, but also the costs of spillover effects, such as discharge of used water, and the costs of reduced quantity if this is an issue. Users could then compare their benefits - that is, the amount they are willing and ready to pay - with the prices that reflect the full costs of provision. In practice, such full-cost pricing can be reached gradually to allow time for adaptation. 

B: I think many countries do have charges systems. But very often the charges are set at a very low level, far from being adequate to recover the full costs of provision. In some developing countries, there is also a problem of ineffective collection of charges, either because of non-compliance or because of corruption. A related problem is that the revenues collected through charges are not always used to provide adequate services, thus reducing the incentive for compliance. In many cases, charges are used merely as revenues for supporting the expansion of bureaucracy in the collection departments. How do you address these problems?

E: At least two things may be done. The first is to develop a schedule for a gradual increase of the charges and to link the increase with commensurate levels and qualities of the services to be provided. You need to do this through some participatory or consultative processes. The second is to strengthen the enforcement mechanism, a major problem in many developing countries. A promising alternative to formal law enforcement may be self-enforcement by cohesive communities. 

 B: What is the specific significance of charges system for biodiversity conservation?

E: Take water, for example. Large water development projects, such as the construction of inter-province water canals that span thousands of miles, could seriously destruct important habitats along the way. If water subsidies were removed and water charges were set at a full cost-recovery level including the cost of water pollution treatment, water consumption is likely to decline. There would be less need to carry out large-scale water development projects. Take electricity, as another example. Large dams, which destroy important habitats and cause the loss of migratory fish, are constructed to generate electricity. But if the subsidy for electricity use were removed and the electricity charges were set at a cost-recovery level, electricity consumption is likely to decline and there would be less need to construct large dams. 

B: I didn’t realize there were such inter-sectoral linkages. I thought for biodiversity conservation, perhaps the only relevant charges were entrance charges for gaining access to national parks and beaches, or maybe impact charges for logging or land conversion, or charges for hunting, things like that. 

E: No, no. They are all inter-related. Therefore, people working on biodiversity may also need to concern themselves with issues like energy use, emission charges and permits, and stuff like that.

6. Financial instruments

E: Financial instruments are tools for internalizing positive spillover effects. They make people who receive benefits from biodiversity pay. Looking at it from the other side, they encourage people to carry out conservation activities that benefit the rest of the country or the rest of the world. Without such incentives, most people would normally not carry out those activities that primarily benefit others. For example, we don’t see a supermarket where people sell biodiversity. Why? Because not many people would go to the supermarket and say: Hey, I would like to buy this piece of biodiversity. Biodiversity generally benefits the humanity as a whole. If I were to buy biodiversity, other people would also benefit from it but they did not have to pay. So there are not many buyers of biodiversity, and consequently, there are not many providers. Financial instruments may be used to bridge this gap. These tools are mostly funded from outside of the government budget, such as from pollution and resource use charges or from international sources. Therefore, they are different from fiscal incentives such as budgetary subsidies and tax credits. 
Table 2.6: Financial Instruments

· Financial subsidies

· Soft loans

· Grants

· Location/relocation incentives

· Subsidized interest

· Subsidized foreign exchange

· Debt-for-nature swaps

· Revolving funds

· Sectoral funds

· Ecofunds

· Environmental funds

· Green funds

Source: T. Panayotou (1998:16).

B: Are the funds managed by environmental NGOs included in this category of instruments?

E: Yes. Environmental NGOs, whether they are of local, national, or international levels, primarily play two roles. One is that of an intermediary. In this role, NGOs receive funds from individuals and institutions that would like to buy biodiversity conservation, but would not want to go through the trouble of finding a credible provider. These individuals and institutions get satisfaction from making their financial contributions, or more precisely from the knowledge that they are contributing to biodiversity conservation for the humanity. The NGOs then get the funds to those who are interested in providing biodiversity conservation.

B: This sounds familiar to me. What is the other role?

E: The other role is that of a direct provider of biodiversity conservation. This may also sound familiar to you. In this role, NGOs get funds from individuals and institutions and they are expected to deliver biodiversity conservation in return. But often times, the two roles are interwoven and it’s difficult to distinguish the two. An NGO may work closely with a local provider of biodiversity conservation. Or the provider may be one of the local branches of a large NGO network, such as WWF.

B: How do you determine the level of these positive incentives or how much funds should be given for a particular conservation activity, such as reforestation?

E: In a perfect world, it should be sufficient to cover the additional cost to provide the additional level of conservation as desired by the rest of the world. If the rest of the world desires reforestation to reach 80 percent of the existing deforested area in a particular location, and the current reforestation effort only aims to reach 40 percent, then the incentives should be sufficient to cover the cost of reforesting another 40 percent. But in reality, what one can do is constrained by the resources one has. In our case, the rest of the world may very well desire 40 percent additional reforestation, but the funds contributed by the rest of the world may only be enough to do another 15 percent.
 

B: How effective has been the use of these financial instruments or incentives?

E: First, in a historical sense, the use of these financial incentives at both project and policy levels has succeeded in bringing conservation onto the global political agenda. This success has, in turn, further promoted the proliferation of these incentives. We now have environmental funds at all levels, though they are often insufficiently funded. 

B: Greater environmental awareness is certainly very important. But what about effectiveness in terms of achieving actual conservation results on the ground?

E: From an economist’s point of view, many individual and institutional contributors to conservation funds draw satisfaction simply from the act of giving and from the knowledge that they are doing something worthwhile for the humanity; they do not always check how their donations are used. This creates a gap between incentives and conservation results. Some of them are now increasingly asking for measurable results. They want to know what they get in return for what they give. This will stimulate efforts on the part of conservation intermediaries and providers to improve the effectiveness of conservation. 

B: You mentioned the gap between incentives and conservation results. How would you address the problem apart from donors asking for measurable results?

E: These funds are mostly grants. You don’t have to pay any interest. You don’t have to pay back anything. And better, or worse still, very often you don’t have to show any specific outputs. Therefore, there is little built-in discipline in the management of these funds. Too much is spent on administration, non-productive and repeated research, and superficial conferences. Too little is spent on showing results, even demonstrative ones. From an economist’s point of view, conservation programs and projects should ideally be subject to a cost-benefit analysis in quantitative or qualitative terms, or at least a cost-effectiveness analysis, to ensure that conservation funds are used efficiently in achieving their intended goals. 

B: Can you elaborate a bit on the concept of cost-benefit analysis and cost-effectiveness analysis?

E: Briefly, the cost-benefit analysis, or CBA as is often known, is a way of comparing the expected benefits and costs of a program or a project. Remember an economist’s approach? You do something only when the expected benefits exceed the costs. Of course, not all the benefits and costs can be measured by money. In particular, the costs and benefits of conservation programs and projects may need to be presented mostly in qualitative terms. But I believe going through an analysis like this would help put some discipline on our use of funds. If one conservation activity fails the analysis, then we should consider working on another activity where the same amount of funds can generate greater conservation benefits. I must add, however, that not every program and project can afford the cost of carrying out a cost-benefit analysis. The benefit of doing such an analysis must be weighed against the cost.

B: What is the cost-effectiveness analysis?

E: There are cases where a particular conservation activity must be carried out, either because the benefits are enormous - though difficult to quantify in money terms - or because donors say this is what they want (I know you may have a real problem with this). The cost-effectiveness analysis takes a conservation activity as a given and identifies a technical approach that could achieve the intended objectives of the activity at the lowest cost. Or conversely, given the funds earmarked for a particular conservation activity, the cost-effectiveness analysis identifies a technical approach that achieves a maximum amount of conservation objectives at the same cost. Again, we have to think about the cost of carrying out such an analysis, which can be expensive.

7. Liability systems

E: Liability systems are legal means of altering an individual’s incentive structure. They include such tools as non-compliance liability, resource damage liability, and liability insurance, which are often seen in developed countries. These tools may not suit the circumstances of many developing countries where the development of legal and insurance systems is at a rudimentary stage.  The application of these systems requires effective monitoring, reporting, and enforcement, which may not be within the reach of many countries.

B: How do these systems change people’s incentive structure?

E: Their effect comes from the expected costs if environmental rules are not observed.  The potential costs could be expressed in terms of non-compliance charges, fines, mandatory community work, jail sentences, or increased insurance premium if an insurance company covers damage costs. An individual would only take these potential costs seriously if enforcement were real. In other words, the potential costs are not real expected costs until they are multiplied by the probability of getting caught. These systems would only work when such expected costs are greater than the benefits of non-compliance or destructive behavior. 

B: Many developing countries do have many environmental laws, rules, and regulations. There are also legal instruments that can be used to punish the violators. But they do not appear to be very effective. I guess a major problem, as you have indicated, is enforcement. If enforcement is weak, then laws, rules, and regulations lose their credibility. But why enforcement is often weak in those countries? 

E: You know what my answer will be. 

B: The cost of rigorous enforcement outweighs the benefit? 

E: Enforcement is performed by human beings, be they police, public prosecutors, court officials, or someone else. As human beings, we are all corruptible. If the benefits of weak enforcement are significantly higher than the costs, enforcement officers would choose to have weak enforcement. You can also put it the other way round. If the costs of rigorous enforcement are very high, but the benefits are low, enforcement officials would choose not to have rigorous enforcement. There are also other reasons for ineffective enforcement, of course. They include limited funds, limited capacity, and the distance of regulators from areas of influence, etc.
 

B: So in countries where enforcement capability is weak, we should choose to use other instruments that do not require too much enforcement but could achieve the same objectives. 

E: Or if you really want to address the problem of weak enforcement, you may want to start by internalizing the spillover costs of weak enforcement into the cost-benefit analysis on the part of enforcement personnel. But again, what would be the cost and benefit for higher level policymakers to initiative anything like that? The question becomes very political. A less political and more common response is to provide funding support for the enforcement, training of enforcement personnel, and establishment of key monitoring and enforcement outposts.

B: This problem is a deeply rooted one. We could hardly make a dent through our dialogue. But it’s interesting that you use cost-benefit to analyze a basically political issue of corruption. Let’s move on.

8. Environmental bonds and deposit-refund systems

E: This is the last toolbox we shall discuss. These include various tools that aim to shift the responsibility of “behaving well” to individual resource users. When you have to place a bond or a deposit beforehand, you will have the incentive to abide by the rules and regulations, because you usually want your bond or deposit back. 

B: Do you have a list of the specific tools in this category?

E: They are listed in the table here. I must add that these tools are only effective if the amount of the bond or deposit exceeds the benefit of non-compliance. 

Table 2.7: Environmental Bonds and Deposit-Refund Systems

Environmental performance bonds

Land reclamation bonds

Forest management bonds

Waste delivery bonds

Environmental accident bonds

Deposit-refund systems

Source: T. Panayotou (1998:16).

B: But how do you determine an appropriate amount for a bond or deposit?

E: The amount should be sufficient for covering the cost to restore the potential environmental damages that could be caused by the resource use activity that underlies the bond or deposit. To enhance the effectiveness of these tools, you may want to use a worst-scenario for estimating the potential costs. Resource users would be more likely to behave well and get the bond or deposit back with interest. If damages are caused, and their own repairing work costs less than the amount of bond or deposit, they would also repair the damages by themselves. If the cost of their own clean-up efforts is greater than the amount of bond or deposit, and they choose to run away, you would have the necessary funds to hire people to repair the damages. 

B: Can you give an example where such a tool has worked for biodiversity conservation?

E: In the Philippines, the Industrial Forest Management Agreement, which is basically a forest concession, is awarded to the concessionaire who gives the highest bid for a performance guarantee bond, which starts at a minimum price of $217 per hectare. If the concessionaire fulfills all the sustainable management obligations stipulated in the bond, he gets it back with interest. 

B: Before we close our dialogue today, could you also mention some other instruments, which may not be strictly economic ones, but they nevertheless help change people’s incentive structure?

9. Other instruments 

E: Sure. I would mention three related tools:

1. Self-regulation or voluntary agreements initiated by industrial associations. This may be driven by increased public environmental awareness, social pressure, or prospects of being subject to government interventions. It may be relatively less costly if the industry itself initiates positive changes.

2. Informational regulation, which you must be very familiar with, such as environmental education, disclosure and rating of environmental performance, product certification, and eco-labeling. It aims to provide the public with information with which they reassess their purchase decisions. Its effect comes through changed consumer behavior or taste, which could mean reduced benefits for producers. 

3. Consumer actions initiated by consumer associations, student groups, women’s groups, etc. to boycott environmentally damaging products. When nobody wants a product, there will be no supply.

B: What I would like to discuss with you further are particular instruments that can be applied on a large scale, involving large conservation regions in a country or across countries, as may be the case when the geographic integrity of a particular ecosystem is critical for conserving biodiversity. Of particular importance are the criteria for selecting good instruments and the steps for successful application. 

E: Let’s do that tomorrow.
Day Three: Using Economic Tools for Eco-Region Based Conservation

B: Today we shall discuss how to use economic tools in large-scale conservation efforts such as those represented by WWF’s new conservation approach called Ecoregion- Based Conservation or ERBC. We shall cover seven topics: 

· Concepts and attributes of ERBC;

· From Integrated Conservation and Development Projects to ERBC;

· ERBC’s need for economic instruments;

· Instruments for terrestrial, freshwater, and marine ecosystems;

· Indicators of good instruments

· Macro-level forces and responses; and

· Steps of using economic instruments.

1. Ecoregion-Based Conservation

E: To start, let me ask you what is an ecoregion? 

B: An ecoregion is a relatively large unit of land or water containing a geographically distinct assemblage of natural communities that share a large majority of their species, dynamics, and environmental conditions. Simply put, it is a land or water area large enough to support entire ecological processes within an ecosystem. All ecoregions have certain general characteristics:

· They form coherent biological units that consist of similar species, environmental conditions, and ecological processes;

· They cut across political, social, and cultural boundaries; and

· They consist of multiple stakeholders: local, national, regional, and global.

There are one or two thousands of ecoregions around the world. WWF’s Global 200 are special lumpings of constituent ecoregions that highlight representative examples of the much larger number and that receive special attention. ERBC is important at the smaller ecoregion level, although most work so far has occurred in the Global 200 ecoregions.
 

E: Why has WWF adopted the ERBC approach?

B: Conserving biodiversity at an ecoregion level, as an approach, focuses on the integrity of ecosystems and habitats. WWF has adopted this approach so as to clearly articulate a biodiversity vision that conserves the full range of species, natural communities, habitats, and ecological processes characteristic of an ecoregion, based on the understanding that ecological processes take place at a scale larger than specific localized sites. Such an approach has several advantages in that it encourages: 

· Comprehensive analysis of conservation problems at the macro level; 

· Assessment of the underlying socio-economic driving forces; 

· An integrated and coordinated approach to habitat conservation;

· Conservation of biodiversity through maintaining supporting ecological processes; and

· Greater international support. 

2. From ICDP to ERBC

E: In the last 15-20 years, many conservation organizations including WWF have implemented the Integrated Conservation and Development Projects or ICDP approach. Could you highlight the difference between the ICDP and ERBC approaches?

B: ICDPs as an approach aims to “maintain the diversity of biologically important wildlands while improving the quality of life of people whose livelihoods depends on these resources.”
 An essential characteristic of an ICDP is that it usually operates on a small scale, often at an administratively determined community level. An ICDP may be found at a specific site rich in biodiversity, but is only a small part of a large ecosystem, the health of which ultimately determines the state of biodiversity at the project site. In contrast, ERBC operates on a much larger scale determined by the requirement for ecosystem and habitat integrity. This difference in scale leads to all other differences in:

· Magnitude and complexity of the ecological problems;

· Number and composition of stakeholders;

· Types and layers of the underlying socio-economic causes; and

· Levels of actions and amount of resources required to address the problems.

E: Could you tell me what are the typical economic incentives or instruments used in ICDPs? I understand that there are two generations of ICDPs. Maybe you could indicate the major instruments used in each of the two generations.

B: The first generation of ICDPs designed in early 1980s often used compensation as an economic incentive. Compensation could be direct cash payments to local residents for giving up their access to natural resources. It could also be indirect through the provision of social services such as the construction of community health centers, educational facilities, and grinding mills.
 Apart from direct and indirect compensation, the first generation ICDPs provided grants for supporting alternative income-generating activities, such as weaving, basketry, bee keeping, agri-forestry, sustainable farming, collection of non-timber forest products, and tourism. A typical example of the first generation ICDPs is a project in the Beza Mahafaly Special Reserve in Madagascar, where both direct and indirect compensatory measures were used.
 

E: What about the second generation of ICDPs?

B: The second generation of ICDPs developed in early 1990s - sometimes also known as community-based conservation projects - started using property rights as an economic instrument to provide incentives to local communities for sustainable resource management. This instrument often takes the form of collaborative management arrangements between the government and communities. Grants continue to be used, but increasingly for funding technical and institutional support as opposed to the construction of rural infrastructure. A typical example is that of the CAMPFIRE Program, which you also mentioned yesterday. 

3. ERBC’s need for economic Tools

E: As conservation is being scaled up to an ecoregion level, there is an increasing need for using economic tools. I have three reasons for saying this. First, a larger mix of many interacting causes often drives ecological problems in an ecoregion. The degradation of the Sulu Sulawesi Large Marine Ecoregion, for example, could be the compound work of local fishermen, foreign fishing fleets, local residents, aquacultural farmers, coastal developers, hotel owners, divers, and tourists, who are driven by their respective incentive structures. To increase the chance of addressing the major causes, we need a larger number and different variety of tools, beyond the informational and regulatory tools that we are more familiar with.   

B: Your second reason?

E: The second is that an ecoregion often involves a large number of different resource users: individuals, local businesses, and foreign companies. Regulatory measures, stipulating what each and every resource user can and cannot do in an ecoregion, could be very costly to enforce. Economic instruments, in comparison, could be more cost-effective as they provide incentives for resource-users to voluntarily behave in ways that are consistent with both their self-interest and the goals of ERBC. Clear property rights, for example, may encourage property owners or resource users to conserve the underlying resources for their own benefit while also contributing to biodiversity conservation, to an extent.  

B: Why “to an extent”?

E: Because a private resource owner or user, when given clear property rights or use rights, will have the incentive to conserve the underlying resource only to the point where his or her conservation effort is equal to the expected private benefit. This private benefit, such as increased agricultural yield due to soil conservation effort, may bring certain public conservation benefit, such as reduced agricultural run-off. But this measured private effort alone is often inadequate for biodiversity conservation at an ecoregion level. To motivate greater conservation efforts, additional tools are necessary. For example, if we would like to encourage private owners or users to keep forests on their lands, we would need to compensate them for giving up other uses of their lands. 

B: And your third reason?

E: The third is a very practical one. The financial resources required for implementing an ERBC program are often much greater than those required for implementing an ICDP. It is not realistic to expect conservation organizations or any other single entity to be able to raise all the funds necessary to conserve the Global 200. Economic instruments may be an indispensable means of generating adequate funds for ERBC. Tradable carbon offsets, for example, would provide significant amount of financial resources for the conservation of terrestrial ecoregions. 

B: I don’t think you have explained the tradable carbon offsets. Could you describe this instrument?

E: Sure. The Global Climate Convention stipulates the obligations for developed countries to reduce carbon emissions. A developed country may in turn stipulate obligations for its major business companies to reduce carbon emissions. But the costs of reducing carbon emissions in a developed country are usually high. It often costs a developed country or its business companies less if they pay a developing country or its forest companies to switch to low-impact logging techniques, plant trees, or keep lands covered by forests, which could maintain or enhance the carbon sequestration function of the forests. The benefit for biodiversity conservation is a by-product of such an arrangement.

B: Do you have an example where this instrument has been applied?

E: Using economic valuation techniques, the Costa Rican government has set the value of maintaining forests on lands at $50 per ha per year. This modest amount includes both the costs to landowners for giving up other uses of their land as well as the estimated value of the ecological services provided by the forests to the rest of the country and the global community. The government pays landowners at this rate for maintaining forested lands. Funding for the payment comes partly from the domestic fossil fuel tax revenue, and partly from the revenues of carbon sales to the international community. In July 1996, Costa Rica sold 200,000 tons of carbon offsets to Norway for $2 million.
 

B: This is very innovative. But why it has not been implemented more widely?

E: Developed countries would purchase carbon offsets in anticipation that the offsets would eventually be used for meeting their international obligations. At the present, however, the trading of carbon offsets is still in its pilot phase and no crediting has been allowed yet by all the parties to the Climate Convention. This may have prevented more trading from taking place. But this instrument offers a great potential for generating large amount of financial resources for large-scale conservation efforts. Conservation organizations should actively promote the formal international adoption of this instrument. 

4. Tools for terrestrial, freshwater, and marine Ecoregions

B: The ERBC approach covers terrestrial, freshwater, and marine ecosystems. Can you suggest particular economic instruments that are appropriate for these ecoregions, respectively?

E: The selection of specific instruments for a particular ecoregion depends on the ecological problems to be addressed, the causes of these problems, the local political, economic, social, and cultural conditions, and, of course, the capacity and cost of implementing the instruments, among others things. It would be difficult to say exactly which instruments should be used in an ecoregion without having a case-specific diagnosis. What I could do, however, is to list out a possible range of economic and other tools for each of the three types of ecoregions, based on most recent literatures from UNEP and OECD.

Table 3.1: Tools for ERBC

Ecoregion Types
Direct Pressures
Economic tools
Other tools

Terrestrial

(arable land & soil, forests, & mountainous regions)


- Agriculture

- Forestry 

- Industrial/urbane expansion

- Pollution


- Removal of farm subsidy 

- Tax on harmful farm inputs

- Regulated property/use rights 

- Differentiated land taxes

- Compensation for sustainable use or no use

- Tradable carbon offsets

- Non-compliance charges

- Impact fees/ access charges

- Damage liability/performance bonds 

- Tradable hunting/harvest permits

- Pollution charges

- Relocation incentives

- Debt-for-nature/ecoregion funds
- Land use planning

- Zoning regulations

- Training on alternative farming practices

- Total allowable harvests

- Pollution regulations

- Information dissemination

- Eco-labeling

- Consumer education

- Community & business self-regulation

- Boarder control on wildlife smuggling  



Freshwater
- Drainage/irrigation

- Industrial use (incl. damming)

- Human consumption

- Pollution


- Removal of water subsidy

- Water pricing

- Tradable water shares

- Capitals gains tax on water shares

- Tradable effluent permits

- Effluent taxes/water treatment fees

- Pollution charges/non-compliance charges

- Waste delivery bonds

- Environmental accident bonds 

- Relocation incentives

- Debt-for-nature/ecoregion funds
- Pollution regulation

- Information dissemination

- Consumer education

- Community & business self-regulation

- Strict protection of key catchment areas

- Intergovernmental water use agreements 

Marine & coastal zones

 
- Commercial fisheries

   (high grading, overfishing, 

   dynamite fishing, & bottom

   thrawling)
- Maritime transport

- Pollution  

- Tourism

- Coastal development

- Human settlement

- Aquaculture

- Species introduction
- Removal of fishery subsidy

- Fishing licensing

- Tradable catch quotas

- Pollution taxes/oil spill bonds

- Impact fees/

- Access fees/entrance fees/diver charges

- Tradable coastal development quotas

- Transferable development rights

- Relocation incentives

- Deposit-refund

- Debt-for-nature/ecoregion funds 
- Restriction on fishing methods/limits of days at sea

- Intergovernmental fishing agreements

- Eco-labeling

- Restriction on fishing & marine traffic

- Restrictions on visitor access/beach activities

- Information dissemination

- Cooperative arrangements with locals

- Building regulations

- Community & business self-regulation

- Public investment in infrastructure

- Non-consumptive use: marine parks

B: That sounds great! 

E: I have a matrix here, which indicates a possible range of economic and other tools for terrestrial, freshwater, and marine ecoregions, respectively.
 The economic tools were included in the toolboxes that I illustrated yesterday. Many of these are self-explanatory by now, I hope. Other tools are indicative of the types of non-economic measures that could be taken to achieve conservation objectives. We would need the help of colleagues from other disciplines to complete the picture. 

B: It’s difficult for me to digest all of this all at once. But I think this matrix would be a very useful reference for our ecoregion coordinators who are interested in exploring the potential of applying economic instruments. I notice that you have included debt-for nature and ecoregion funds in all the three types of ecoregions. Could you explain these two instruments? I don’t think you mentioned these in your toolboxes yesterday.

E: Debt-for-nature is a tool whereby a conservation entity purchases a country’s debt at a discount on the secondary debt market, redeems the face value of the debt in local currency from the debtor country government, and invests the local currency in conservation activities in the debtor country.

B: What about the ecoregion fund?

E: If an ecoregion is located in a debtor country, a conservation organization or some other entity could use the proceeds from debt-for-nature swaps to establish ecoregion funds, which could support biodiversity conservation or sustainable use activities. Poland, for example, has used debt-for-nature to establish an ecofund for the conservation of inland freshwater ecosystems at the Biebrza National Park.
  Of course, the funds for an ecoregion could also come from many other sources, such as general government budget, environmental taxes, donor contributions, and receipts from lottery.

5. Indicators of good instruments

B: You have included numerous instruments in the matrix. What are the attributes and indicators of a good economic instrument? How do I measure the effects of an instrument? 

E: A good instrument in one ecoregion may not be a good one in another. Using an economist’s as well as an ecologist’s standard answer: it depends. At a more general level, however, we could list out a number of ideal features of an instrument and the associated indicators for measuring its effectiveness (see Table 3.2). In practice, it’s very difficult if not impossible for one instrument to meet all these criteria. This points to the need for a combination of instruments.

B: Biodiversity conservation usually takes a long time to show any results. How do we assess the effectiveness of an instrument in the meantime?

Table 3.2: Indicators of Good Instruments

Attributes
Indicators

Effective
The instrument has achieved established conservation objectives within the specified time span and avoided irreversibility. 

Equitable
The instrument, if not improving social equity, has at least not aggravated the existing inequity.

Acceptable
The instrument has been expressively accepted by all major stakeholder groups. 

Efficient 
The instrument has achieved its conservation objectives at the least cost to society, including the cost of implementation and the cost of changing existing resource-use activity.

Fundable 
The instrument has acquired or generated the necessary funding for its implementation, including the implementation of all its aspects such as communications, capacity building, and stakeholder participation. 

Enforceable
The instrument has enhanced, not strained, the monitoring and enforcement capacity of existing institutions.  

Predictable
The instrument and the different phases of its implementation have been formally announced to the public in advance.  

Adaptable
The instrument has adapted to changes in biological and socio-economic conditions, such as newly discovered ecological vulnerability and newly increased population density.

E: An instrument works its effect on humans. It’s the consequent changes in human behaviors that are expected to help us achieve conservation objectives.  It’s true that recovery of biodiversity and ecological processes takes a long time to manifest. But we could detect changes in human behaviors more quickly after we have implemented an instrument. For example, after the New Zealand government introduced a tradable catch quotas system, there has been a decline in fishing efforts, although the recovery of certain targeted species will take much more time. But as long as the changes in human behaviors take us closer, not further away, from achieving our conservation objectives, we have good reasons to congratulate ourselves and call the instrument an effective one. 

B: Let me ask another question. One of your criteria is “adaptable”. Could you explain how an instrument could be adapted to changed biological and socio-economic situations?

E: Take the tradable hunting permits, for example. As time goes by, the population of the species being hunted may be found out to be declining to a dangerous level due to climate change or other forces. A good scheme of tradable hunting permits should have anticipated such a change. The allowable bags for each permit, for instance, could be made proportional to the total sustainable population of the species, which is assessed regularly. If in the meantime, the number of hunters who would like to get the permits has increased, they would bid the price up, thereby protecting the value of the permits to existing holders. If, on the contrary, the population of the species has declined but there is no increased demand for the permits, it would be a good time for conservation organizations to retire these permits at low prices.

6. The Macro-level Forces and Responses

B: Now let me ask you a question that may be beyond the scope of our dialogue. My question is how we are going to address the broader pressures on biodiversity, such as population growth, increased poverty, macroeconomic reforms, and trade liberalization?

E: We have, so far, focused on the use of economic instruments to change resource users’ immediate incentive structure for the benefit of biodiversity conservation. Some of the economic instruments are already linked to macro issues. For example, equitable distribution of property rights is a very important approach to poverty alleviation. As another example, the various tools of cost internalization, such as taxes, charges, and performance bonds, could be used to offset some negative impacts of trade liberalization on biodiversity. But I must say that the roles of economic instruments will remain limited in addressing these macro issues. Economics tools are no substitutes for more targeted macro-level policies. 

B: What types of more targeted macro-level policies are needed to address these issues?

E: To address the issue of population growth, you would need targeted family planning policies, which are better articulated and advocated by other social scientists and activists. This issue is also closely related to poverty: population tends to grow faster in poor countries or communities. Poverty alleviation policies, such as universal primary education, basic health care, equal rights of women, equitable opportunities, access to natural, financial, and social resources such as land, credit, and business permits, provision of extension services and public infrastructure, social security for the elderly, and targeted income support for the poor, all have the potential to contribute to the reduction of both poverty and population pressures on biodiversity. 

B: I must point out, however, that there are cases where poverty alleviation is achieved at the expense of biodiversity. This could happen when governments attempt to attenuate poverty-related social pressures not though redistribution of existing wealth, but by opening up new agricultural frontiers and settlement areas to the poor. 

E: You are right. Such cases have been found in studies on the sustainability impacts of macroeconomic reforms in developing countries.
 

B: Now, let me ask you what about macroeconomic reforms and trade liberalization? What are the macro-level responses that are needed to address their pressures on biodiversity?

E: To do justice to this question, we would need another dialogue. But let me say this first: macroeconomic reforms and trade liberalization could have both positive and negative effects on biodiversity. On the positive side, macroeconomic reforms and trade liberalization often call for the removal of policy-induced price distortions such as subsidies and, therefore, could contribute to more efficient use of natural resources per unit of output. On the negative side, however, these economic policy changes may lead to significant increase in aggregate resource use activities, far exceeding the existing capacity of public institutions to manage the accompanying environmental pressures. Unbridled trade liberalization even weakens national conservation regulations, which are labeled as “trade barriers”. 

B: What can we do to address the negative side of these macro-level policy changes? Maybe you could indicate a general response and tell me where to look for more comprehensive answers.

E: In general, we should urge mainstream policymakers, such as finance and economic planning ministers and managers of international economic organizations such as the World Trade Organization, the World Bank, and the International Monetary Fund to assess the biological impacts of their macroeconomic reform and trade liberalization packages. We could ask them to examine the potential impacts that can result from currency devaluation, public spending cuts, privatization of the mining sector, and liberalization of timber export, for example. This assessment must be accompanied by another assessment of the institutional capacity of the countries concerned to manage the potential impacts. Based on such an analysis, we should urge policymakers to adjust their policy packages and build adequate mitigation measures, monitoring systems, and other institutional arrangements into these packages from the start. For a more comprehensive treatment of these issues, I would suggest two additional readings. One is called “Structural Adjustment, the Environment, and Sustainable Development”, and the other is “Root Causes of Biodiversity Loss: An Analytical Approach”.
  

7. Taking the Steps

B: Let’s move to the next topic. What are the specific steps an ecoregion coordinator should follow to use economic tools?

E: The design and implementation of economic instruments should not be perceived as separate from the overall ERBC process. To be effective, economic instruments must be integrated into the planning of an ERBC program. Specifically, they must be “organically” combined with other informational, regulatory, and macro-level policy tools to achieve the maximum effect in terms of addressing the often highly complex, multi-dimensional, and interacting causes of biodiversity loss. With this in mind, I propose a 12-step approach. Let me present these steps in the box here and see what you think. 

Table 3.3: Integrated Steps for Implementing Economic Instruments

1. Collect and communicate information, build up and strengthen institutional capacity, and involve stakeholder groups as a first and foremost step and throughout the following steps.

2. Identify major biological problems, including potential ecological, social, and economic consequences, and their associated human activities in an ecoregion;

3. Prioritize the identified problems through a combination of expert opinion, stakeholder participation, and cost-benefit analysis;

4. Analyze a wide range of the determinants of human activities causing the prioritized problems, including information failure, regulatory failure, market, policy, and institutional failures, and macro drivers;

5. Set SMART (specific, measurable, action-verb, realistic, and time-bound) conservation objectives;

6. Develop different combinations of tools, including informational, regulatory, economic, and macro-level policy, that could be predicted to alter the mixed determinants of the problem-causing behaviors;

7. Select a combination of tools that is, as far as reasonable, ecologically effective, socially equitable, politically acceptable, economically efficient, financially fundable, institutionally enforceable, technically adaptable, and strategically predictable;

8. Engage specific entities to implement the selected combination of tools;

9. Assess progress periodically by a third party against benchmark indicators of conservation objectives, taking into account new pressures on biodiversity;

10. Evaluate the implementation process by a third party to find gaps and their causes, checking against the criteria set in step 7;

11. Adjust the design and implementation of the tools as well as the initial objectives, if necessary, to be looped back to steps 9 and 10;

12. Communicate experience and lessons as they become available.

B: I notice that your first step cuts across all other steps. It includes communications, capacity building, and stakeholder participation. Can you elaborate on these three activities?

E: Communications here consist of an informational collection-processing-dissemination-feedback loop. The purpose is not only to facilitate ERBC planning and decision-making, but more importantly, to generate societal support for difficult policy actions by keeping the public informed. 

B: What types of information are essential for the purpose of ERBC?

E: We should attempt to communicate basic information about: 

· major biological problems in an ecoregion;

· their ecological, social, and economic implications; 

· human activities associated with the problems; 

· perverse incentives/driving forces that drive these human activities; 

· specific conservation objectives

· possible instruments that can counter the perverse incentives/driving forces; 

· stakeholders’ positions on the problems, causes, objectives, and instruments; 

· potential and actual effects of implementing the proposed instruments; 

· new pressures on biodiversity; and

· need for adaptation in approaches. 

B: Many NGOs, including WWF, have been very effective in using communications as a conservation tool to send early warnings, raise awareness, mobilize the public, and influence mainstream policymaking. In the future, our communications work could perhaps be more closely linked with ERBC programs with a view to generating societal support for the implementation of specific instruments in an ecoregion. 

E: Now let me say a few words on capacity building. This would include at least four types of capacity. The first is the capacity of a conservation organization such as WWF or a local specialized institution, such as a national statistical bureau or a national forestry research institute, to provide good quality scientific information on biological issues. A lot of the information could be obtained from existing international sources.
 The second is the capacity of an ecoregion program to trace biological problems to their socio-economic root causes and to propose appropriate instruments. The third is the capacity for an ecoregion staff to communicate with stakeholders and the public in general and to lobby mainstream policymakers. And the fourth is the capacity of public institutions to implement the instruments. These four components could perhaps be built into the curriculum of an ERBC Institute. 

B: I think in most cases, the areas where capacity building activities are most needed are enforcement capacity and economic analysis. The problem of enforcement capacity may be addressed through targeted strengthening and consolidation of key public institutions responsible for implementing the instruments. On economic analysis, perhaps ecoregion staff could go through a training program on conservation economics. But where could we send our staff to receive this type of training?

E: I could suggest four places that I am aware of.

First, the Harvard Institute for International Development or HIID has a four-week summer program each year on Environmental Economics and Policy Analysis . This is an academically rigorous program requiring participants to have a B.A. in economics to be able to follow. Participants could choose either the policy track or method track. 

Second, the World Bank Institute or WBI offers a two-week summer program annually on Environmental Economics and Policy Development. A lot of the WBI program, however, focuses on urban and pollution issues. 

Third, the Environmental Economics Program for South East Asia or EEPSEA. Each summer, EEPSEA offers a five-week course to environmental economics researchers in the Asia/Pacific region. This program also requires participants to have a degree in economics to be able to follow.

B:  Is there any program that is tailored to non-economists and to ecoregion-specific issues?

E: This is what I was going to say. WWF has a Conservation Economics Unit or CEU based in Washington, DC. It has a rapid-response training program that can be tailored to the needs of conservationists who do not necessarily have an economics background. The program could cover specific conservation economics topics at either micro or macro levels. It could be structured to address issues related to terrestrial, freshwater, and marine ecoregions. In a nutshell, it could cover all the things we have talked about in the last three days.  

B: I haven’t heard about this training program until today. We should definitely make a better use of this program. Now, let me switch the topic a bit and ask you a question about stakeholders. These days, everyone is talking about the importance of involving stakeholders. There may be many stakeholders associated with an ecoregion. It would be exceedingly difficult to involve each and every one of them every step we take. How would you address this issue?

E: In the context of our dialogue. I would define a stakeholder as someone who affects and can be affected by a biodiversity problem as well as its proposed solutions. Yes, there may be many different stakeholders involved in an ecoregion, such as in the Sulu Sulawesi Large Marine Ecoregion, which will be described in detail in our dialogue tomorrow. The key is to identify major stakeholder groups as opposed to numerous individual stakeholders. In a marine ecoregion, for example, what stakeholder groups can you think of?

B: They may include indigenous fishermen’s associations, trade unions of the fishing industry, government maritime and fishery ministries, the environmental ministry, foreign fishing fleets, cruise liners, NGOs, experts on marine, fishery, coastal, and tourism issues, major developers and tour operators, consumer groups, sewage companies, donors, funding agencies, among others. 

E: The involvement of key stakeholder groups, such as those you have identified for a marine ecoregion, is critical for the success of any incentive measures and it must be adequately funded at the start of an ERBC program.

B: Tomorrow, let us talk about two ecoregions that I am familiar with. One is the Valdivian Forest Ecoregion. The other is the Sulu Sulawesi Large Marine Ecoregion. Let us see how economic instruments have been or could be applied to the conservation of these two ecoregions in practice.

E: Let’s do that tomorrow. 

Day Four: A Tale of Two Ecoregions - Valdivia and Sulu Sulawesi

B: Today we shall look at two ecoregions to see how economic instruments have been or could potentially be applied to large-scale conservation programs in practice. The two ecoregions selected for our analysis are the Valdivian Forest Ecoregion in the west coast of southern South America and the Sulu Sulawesi Large Marine Ecoregion in Southeast Asia. For each of these two ecoregions, we shall cover the following topics:

· Description of the ecoregion

· Major threats to the ecoregion

· Economic causes of the threats

· Conservation objectives 

· Existing and potential economic instruments

· Follow-up activities 

1. Valdivian Forest Ecoregion

1.1 Description

B: As the second largest temperate rainforest in the world and the only one of its kind in South America, the Valdivian forests of Chile and Argentina are home to a kaleidoscope of plant and animal life. They contain 423 species, including endangered bird and indigenous mammal species as well as over 50 tree species, 95% of which are endemic. Examples of the unique species found in this ecoregion include: 

· the huemel deer, Chile’s national emblem species, which is near extinction;

· the endangered pudu deer, the smallest deer species in the world;

· the Patagonia woodpecker, the largest woodpecker found in South America; and

· the alerce tree, which can grow to a height of 375 feet and live for 3000 years.

E: Why is the Validivian ecoregion so rich in biodiversity?

B: The biological wealth in the Valdivian ecoregion is attributed to its diverse ecosystems, landscapes, and climatic conditions that change with altitudes. The forests rise from the sea level off the Pacific Ocean on the Chilean coast and stretch through the foothills of the Andean Mountains into Argentina. Different climates at different altitudes provide diverse habitats for a wide range of plant and animal species. Millions of years ago, in the Eocene age, the southern temperate forests of Chile, Argentina, Uruguay, New Zealand, Australia, and South Africa were clubbed on a supercontinent known as the Gondwanaland. With the eventual split-up of this vast landmass, Chile became an isolated biogeographical island. Scientists cite this isolation as a major reason for the high percentage of endemic plants and animal species found in Chile’s forests.
 

1.2 Major threats

E: But the pristine rainforests of the Valdivian ecoregion are rapidly disappearing. Today, only 40% of the original 54,000 square miles of the forest cover still remain.
 Forty mammal species and thirty-eight tree species are listed as endangered, vulnerable or rare by Chile’s Forest and Park Service.
 According to a 1995 report from the Central Bank of Chile, the remaining native forests could be wiped out in 25-30 years time if no effective conservation measures are taken.
 What are the major threats to the Valdivian ecoregion?

B: I can identify five sets of threats - which have yet to be confirmed by major stakeholder groups - to the remaining forestlands in the Valdivian ecoregion. Let’s focus on the threats to the Chilean side of the ecoregion:

· Conversion of native forest into exotic plantations. This is the greatest threat leading to alterations of native habitats, loss of biodiversity, dry-up of watercourses, reduced soil humidity, and poisonous effects from use of pesticides. 
 

· Illegal extraction of native trees on private lands. Large wood chip firms buy logged native trees from small landowners whose “fly-by-night” operations go beyond the government’s law enforcement capacity. These owners then apply for subsidies for planting exotic trees on the now “degraded” land. 

· Extraction of firewood from native forests. Sixty percent of the industry and public service sectors in southern Chile and one-third of the Chilean households nationwide depend on firewood for heating and cooking. But this is not a major threat, because a lot of the firewood comes from the dead trees. 

· Pollution generated by the logging and wood processing industry, including sawmills and pulp and paper plants. The pollution includes the discharge of untreated industrial wastewater and air pollutants. The government is taking measures to control the problem, although the effectiveness is unclear. 

· Pressures for constructing large-scale development projects in the ecoregion, such as the proposed coastal highway and the Boise Cascade wood chip plant, the latter of which was only recently aborted due to low international prices.

E: Why are you focusing on the Chilean side? 

B: The threats appear stronger on the Chilean side of the ecoregion. About 70 percent of the ecoregion’s forest is on the Chilean side and the Chilean economy has a much greater dependence on the forestry sector. Forestry is the third largest foreign exchange earner in Chile, with over 450 products exported to 84 countries.
 I have a table here to compare the two countries’ wood production and trade. With the exception of paper production, Chile’s wood production and trade are much greater than those of Argentina. 

Table 4.1: Wood Production in Argentina and Chile (1993-95)


Average Annual Round Wood Production
Average Annual Production
Average Annual Net Trade in Round Wood


Total
Fuel & Charcoal
Industrial Round Wood
Saw Wood
Paper (matric tons, 000)
Balance of Trade (million US$)


In cubic meters (000) 1993-95 unless noted otherwise

Argentina
11,756
5,519
6,236
1,053
943
49,615

Chile
30,962
9,859
21,103
3,280
551
308,097

Source: World Resources Institute (1999:297)

1.3 Economic causes of the threats

B: Assume that major stakeholder groups have confirmed these threats, what shall we do?

E: The first thing I would do is to find out why people are using the resources in a way that threatens biodiversity. In other words, we need to identify the causes of the threats. An economist would start by focusing on three sets of causes: unclear property rights, externalities (which are associated with the concepts of spillover costs and benefits), and perverse subsidies, all of which were discussed on the first day of our dialogue. 

B: Well, the issue of property rights in Chile dates back to the Pinochet regime, which encouraged free market reforms in 1974. As part of the reforms, private property rights were established. Forests that had been nationalized under the Agrarian Reform instituted by the previous governments were returned to their original owners. The government also encouraged private ownership of forests through the sale of publicly owned forests and processing facilities at low prices. Large national and foreign companies soon came to dominate the Chilean forestry sector. Two Chilean conglomerates - the Matte Group and the Angelini Group, in partnership with foreign capital - control 63% of the wood processing industry in Chile.
  

E: It seems that, in the case of Chile, property rights are not unclear. If landowners - be they individuals or commercial firms - are assured of their ownership, they will take into account their user costs when they make decisions over the use of their forests. Remember the user cost is the cost in terms of foregone future benefit as a result of current use. For the purpose of biodiversity conservation, however, the mere existence of clear property rights is inadequate. An owner may find it lucrative to convert a piece of native forestland into a plantation, cut native trees for sale, or build a highway along the coast even after he has taken into account his own user cost. But such conversion, cutting, or highway construction may not be in the best of the public interest. In such cases, the government could use convenants - also known as easements - to regulate the use of privately owned resources. To facilitate the use of convenants, the government, conservation groups, and the international community could pay private resource owners in exchange for their adherence to resource use restrictions, which are expected to spill conservation benefits over to the rest of the country and the world.

B: Could you explain the concepts of convenants and easements?

E: Convenants or easements are “contractual agreements between private land users or owners and public or non-governmental organizations which commit the landowners to undertake specified conservation or sustainable use practices on the land….Agreements are often voluntary and accompanied by some financial compensation.”

 B: There have been neither convenants nor compensatory incentives to come with the private property rights in Chile. Individual landowners sell their properties in their own best interest. Commercial firms acquire these properties and expand commercial timber plantations also in their own best interest. There has been no means of expressing the public interest in conservation within these transactions and conversions. In 1992, the parliament was trying to adopt a “Bill on the Recovery of Native Forest and Forest Development”, which would provide conditions akin to the convenants and compensatory incentives, but that attempt failed due to strong opposition from a few large commercial timber firms.
 

E: We have touched upon the questions of property rights and spillover benefits. If we flip to the other side of spillover benefits, we could argue that private resource owners spill costs - in terms of biodiversity loss – over to the rest of the humanity when they convert native forests into commercial plantations of exotic trees. Based on this argument, we should make the private resource owners pay for such spillover costs. In practice, however, this argument is often weak because the rest of the country or the world does not own the resources with which biodiversity is associated. In comparison, the argument for beneficiaries to pay for spillover benefits is perhaps more acceptable. 

B: Now, let’s move on to see whether perverse subsidies are one of the causes here. The Pinochet government adopted an export promotion program, which has continued until today. The Decree Law (D.L.) 701 in 1974 provided generous subsidies for the reforestation of fast growing, commercially valuable exotic trees on “degraded lands”. With 75-90% of the reforestation costs subsidized, the Chilean forestry sector became a hunting ground for large investors.
 Between 1974 and 1990, the subsidies for the commercial plantations amounted to US$88 million.
 These subsidies sparked off the growth of timber plantations and led to the introduction of non-native species like the eucalyptus and pine. The area under plantations grew from 200,000 hectares in 1974 to 2.1 million hectares in 1997.
 Such rapid growth has had the most damaging effects on the Chilean rainforests through the depletion and substitution of the native old-growth forests. 

E: Over the last 6 years, the Chilean government has been considering a new federal legislation for native forests. What do you think of this proposed legislation?

B: I think the legislation would spell a disaster for Chile’s rainforests. Among other things, the legislation would involve a reclassification of native forests, effectively providing a clean slate for timber companies to convert more native forestlands to commercial plantations. It would also obliterate the need to conduct environmental reviews, which are currently required, at least on paper, for the conversion of native forests. 

1.4 Conservation objectives

E: In the light of our discussion on the threats and their economic causes, what are the conservation objectives for the ecoregion?

B: For illustration purpose, let’s focus on the coastal range habitats on the Chilean side of the Valdivian ecoregion. These areas, richest in biodiversity but at present most threatened by the proposed coastal highway, continue to be our priority conservation areas within the ecoregion.
 Our overall objective there is to preserve the coastal range habitats. The more specific objectives are:
 

· To stop further conversion of native forests by 2005;

· To reforest native trees with a net increase each year from 2005 onwards; 

· To make forestry businesses liable for pollution damages by 2005; and

· To stop or at least modify the proposed coastal highway.

I must point out that, just like the threats I have identified, these objectives are proposed from the viewpoint of a conservationist; they have yet to be discussed with major stakeholder groups. For now, let’s assume that these are the objectives agreed to by major stakeholder groups. On the basis of this very big assumption and the equally big assumption about the threats, let’s see what economic tools we can suggest for countering the threats and achieving the objectives. 

1.5 Existing and potential economic instruments

E: Do you know of any economic instruments that have already been applied to conserve the biological resources in this part of the Valdivian ecoregion? 

B: To my knowledge, there has been little usage of economic instruments for the conservation of these areas. But we have to verify this with our Chilean colleagues who are more familiar with the use of economic instruments. The only thing that may be close to an economic tool is the non-compliance charges or fines for illegal logging of native trees. But only 40 percent of the violations are brought to the court, fines are always reduced to low levels, and only 7 percent of the fines are ever paid!
 Apart from this, people have suggested some economic tools such as a tax on wood chips, subsidies for restoration of native forests, a biodiversity protection fund, and a land trust.
 The follow-up to these proposals has yet to be verified.    

E: It would perhaps be useful if we highlight a few economic instruments that respond directly to the identified threats and to the established conservation objectives, taking the consensus of major stakeholder groups as a given. To facilitate our discussion, I have prepared a matrix. In the first column, I have listed out major threats. Given the time constrain, I have focused on four sets of threats instead of five. These threats correspond to the objectives in the second column. In the third column, I have identified a few cross-cutting economic tools that may be considered for use to counter the threats and achieve the objectives. Others may have already suggested some of these tools elsewhere. The fourth column identifies other, non-economic tools that could be applied in support of economic instruments or in their own right.

Table 4.2: Valdivia: Conservation Threats, Objectives, and Tools

Threats
Objectives
Economic Tools
Other Tools

Conversion of native forests into exotic plantations
Stop further conversion of native forests by 2005
1. Removal or reform  of subsidy for exotic plantations

2. Tradable carbon offsets for native trees

3. Transferable development rights

4. Differentiated land and product taxes

5. Ecoregion fund

6. Relocation incentives

7. Performance bonds
1. Land use planning and zoning regulations 

2. Legislative change

3. Convenants or easements

4. Information dissemination

5. Eco-labeling of wood products

6. Raising awareness in consumer countries (e.g. Japan)

7. Business self-regulation



Illegal extraction of native trees on private lands
Reforest native trees with net increase from 2005 onwards



Pollution generated by logging and wood processing industry
Make forestry businesses liable for pollution damages by 2005



Pressure for constructing large development projects
Stop or at least modify the proposed highway



B: The “other tools” you have listed here are self-explanatory. The “economic tools”, however, need further explanation. You have described most of them before. But in the context of the Valdivian ecoregion, could you highlight the specificity of these economic tools?

E: Ok, let’s go through each one of them:

· Removal or reform  of subsidy for exotic plantations

Ideally, the perverse subsidies encouraging the conversion of native forests into commercial plantations of exotic trees - as sanctioned by D.L. 701 - should be phased out. Given the political constraints, however, a more realistic approach may be to reform the subsidies: giving allowances only to landowners that restore native trees. 

· Tradable carbon offsets for native trees

Individual or groups of individual landowners are paid for keeping native trees on their lands in large geographical units. Funding is to be generated through organized international sale of the carbon sequestration functions of the forests, similar to the Costa Rican experience. But in this case, native forests should be given a much higher price than non-native forests. 

· Transferable development rights

This is to buy a promise not to develop large projects in biologically sensitive areas. In the case of the proposed highway, a philanthropist, an NGO, a private company, GEF, or a consortium of them could offer to buy the development rights on the coastal habitats. The price could be based on the estimated net present value that would have been generated from the avoided project. 

· Differentiated land and product taxes

The government levies taxes on properties and products. To encourage the maintenance of native forests, the government could assign a lower property tax rate to lands covered with native forests than lands covered with exotic species. Similarly, to discourage the use of native trees for wood chips, the government could assign a lower sales tax rate to wood chips made with non-native trees.

· Ecoregion fund

The fund could serve the dual functions of conservation financing and implementation. Funds may be generated through donations, government budgetary allocations, and earmarked resource-use fees. The initial capital is to be invested in government-guaranteed financial assets. The fund will use the dividends and interests to support its operations, including land purchase.  

· Relocation incentives

If the government must build a highway along the coast or if a business is to construct a wood chip plant in a biological sensitive spot, the ecoregion fund or other financing mechanisms could provide incentives for altering the route of the highway or the location of the plant. The incentives would normally be the equivalent of the additional costs associated with the alterations.

· Performance bonds
Logging and wood processing affect the neighboring habitats. Performance bonds can shift the responsibility for sustainable practices to the businesses. Sustainability criteria must be determined and stipulated. The bond price must be sufficient for restoring potential damages in the worst scenario. The bond holder will receive the full price with interest if he has fulfilled his obligations. 

1.6 Follow-up activities

B: We have identified the major threats to biodiversity in the Valdivian ecoregion. We have discussed specific conservation objectives. And we have talked about possible economic tools for addressing the threats and for achieving the objectives. To put our words into action, what needs to be done from here on?

E: I would suggest that, in the next six months or so, we consult with major stakeholder groups on the threats, their causes, conservation objectives, and potential tools. I hope we will be able to finalize these with the support from most of the stakeholder groups. The detailed design of the selected economic tools and other tools will take another six months at least. The implementation, including monitoring and evaluation, of the selected tools, will take much more time afterwards. In the meantime, communications, campaigns, capacity building, networking, and participatory processes could be designed in a way that are mutually supportive with the use of economic and other tools. For a complete description of the 12 specific steps for implementing economic instruments, please refer to the table I shared with you yesterday. 

2. The Sulu Sulawesi Large Marine Ecoregion
B: Now let’s go and visit our next ecoregion, the Sulu Sulawesi Large Marine Ecoregion or the SSLME. Again, our discussion will cover the following topics:

· Description of the ecoregion

· Major threats to the ecoregion

· Economic causes of the threats

· Conservation objectives 

· Existing and potential economic instruments

· Follow-up activities 

2.1 Description 

B: The SSLME spans over 200,000 km2. It consists of the Sulu Sea and the Celebes Sea, the latter also known as the Sulawesi Sea. The two seas are connected to each other. The SSLME is bordered by Indonesia, Malaysia (Sabah), and the Philippines, with 70 percent of the ecoregion found in the Philippines. This region is endowed with over 450 species of corals, 400 species of marine algae, and 16 known species of sea grass. All of these contribute to the biological wealth of the region. The coral reefs provide life-supporting foundations for many other species, such as fish, mollusks, and crustaceans. The beds of sea grass serve as natural habitats, nursery areas, and feeding grounds for fish, turtles, and other invertebrates. Besides coral reefs and sea grass, the region is gifted with over 2,000 species of marine fishes, including commercially important fish like the jacks, mackerels, skipjacks, yellowfin tuna, big-eye tuna, shrimp, and demersal fish. Millions of people depend on the marine resources for their livelihood. 

2.2 Major threats
E: What are the major threats to the biological wealth of the SSLME?

B: As 70 percent of the SSLME is found in the territory of the Philippines, in our discussion, we shall focus on the threats as experienced by the Philippines. I could identify four sets of threats: 

· Overexploitation of marine resources beyond maximum sustainable yields (MSYs). Overexploited species include tuna, demersals, skipjacks, and peneid shrimps. Most traditional fish stocks in the region have been fully exploited. Overfishing and recruitment fishing have led to the decline in fish catches per unit of fishing effort, despite occasional recovery thanks perhaps to the El Nino effect. 

· Destructive fishing practices. These include the use of cyanide, dynamite, drift nets, and purse seines. Blast fishing, which brings massive damages to coral reefs and kills non-target species, is now a commonplace in parts of the ecoregion. Bottom trawling using draft nets and purse seines scars seabeds and destroys marine habitats. Between 1997 and 1999, there was a 30 percent reduction in coral cover in the Tubbataha Reef, east of the Palawan Island.
  

· Inappropriate aquaculture practices have led to the clearing of mangroves, an important breeding ground for many aquatic species. In the Philippines, 210,000 hectares of mangroves have alredy been converted into shrimp aquaculture ponds. Pond wastes contribute to marine pollution and the contamination of aquifers and nearby farmlands. 

· Industrial and domestic pollution poses one of the major threats to the marine ecosystem in the SSLME. Industrial effluents and household sewage have polluted most of the estuaries in the Philippines. Sedimentation caused by soil erosion - which is in turn caused by deforestation – threatens the health of coral reefs and seagrass.
  

2.3 Economic causes of the threats

E: What are the major causes of these threats? In other words, what are the primary factors that drive people to engage in overfishing, to use destructive fishing methods, to convert mangroves into aquaculture ponds, and to discharge pollutants irresponsibly in the SSLME?

B: I shall identify the causes against the three checkpoints as we did in our discussion on the Valdivian ecoregion: property rights, externalities, and perverse subsidies.

First, concerning property rights. Here we are dealing with common access resources. Most marine fishes do not observe physical boundaries and marine waters are usually indivisible. It is awfully difficult to assign property rights over such resources to individuals or groups of individuals. Even a national government often finds it technically difficult to exclude foreigners from using its national marine waters. In such cases, resources users – be they local fishers, domestic commercial fishing fleets, or foreign fleets – all regard marine fishes as free goods out there for grab. The user cost – in this case, the cost of reduced fish catch in future periods as a result of current overfishing effort – is not taken into account by any of these resource users. This cost would be shared by many people and occur only in the future. If this cost were allocated to each individual current resource user, it would be minimal. In the meantime, the private benefit of overfishing today could be large. And if I don’t do it, others will. 

Second, externalities. Coral reefs, seagrass, and mangroves are critical components of a marine ecosystem. But nobody owns them. When damages are done to these marine habitats - through destructive fishing methods, pollution,  sedimentation, or aquaculture - those who have caused the damages are usually not required to make any compensation payments. In many cases, these people cannot even be identified. So the private cost of doing damages to coral reefs, seagrass, and mangroves is very low. Now the other side of the question is: why people would use damaging fishing methods, discharge untreated effluents, sewage, and wastes from aquaculture ponds into marine waters, cause sedimentation through indiscriminate logging, and convert mangroves into aquaculture ponds. You economists would say: people do all of these because they have things to gain. Using damaging fishing methods saves fishing effort. Using marine waters as outlets for all kinds of pollutants saves the costs of disposal. Logging and aquaculture generate income.

Third, perverse subsidies. In the SSLME, perverse subsidies do not appear to be a significant cause of the threats. Explicit government subsidies for the fishing industry are not common in Asia.
 There are low interest rate loans, tax exemptions and deductions, lower fuel prices for fishing operators. But the effects of these measures on fishing efforts are believed to be small. Still, efforts are now being made to identify subsidies for specific fisheries.
 One issue we have not covered before, that is, trade protection in favor of domestic fishing industry. By erecting tariff and non-tariff barriers against the import of fish and fish products, the government enables its fishing industry to maintain or even increase its otherwise nonviable, excessive capacity.

E: Apart from these immediate factors acting upon resource users, what are the larger forces that shape the resource use activities in the SSLME?

B: The twin problem of population density and poverty exerts an overwhelming pressure on the marine resource base and ecosystems of the SSLME. This problem in the Philippines can be traced to the Spanish and American colonial policies and continued inequality of political and economic power. The solution to such a problem lies not only in targeted poverty alleviation measures, but also more importantly in the equitable distribution of land and socio-economic opportunities. 

E: High population density along the coastal areas is a common phenomenon around the world. World Resources Institute has estimated that about 60 percent of the world human population live within 100 kilometers of the shore.
 The direct effects include intensive and extensive coastal development and industrial and household pollution. The extent of such development and pollution is often racing beyond the regulatory capacity of public institutions. 

B: I think parts of the SSLME are already experiencing these problems. Other areas such as Palawan, which may still be largely intact at the moment, are also facing the potential threats of new developments and settlements. How would you address these problems?

E: Well, in areas where developments and settlements could take place without inflicting biologically unacceptable damages to the underlying ecosystems, the government must ensure that its regulatory capacity is adequate and fully ready to cope with potential problems before such areas can be opened up. Economic tools such as tradable development quotas could be applied to ensure the most efficient use of land and space within pre-determined biological threshholds. In areas where developments and settlements are not acceptable from a biodiversity conservation viewpoint, the government could declare these areas “not for development or settlement”, modeling after government use of certain areas for military purpose. The political justification is to defend national biological security. To provide incentives to the government for the protection of such areas, the international community could make compensatory arrangements with the government. The government could use the compensatory payments for alleviating poverty and settlement pressure. 

B: One other major force shaping the illegal fishing by commercial fleets in municipal waters of the SSLME is the lack of effective regulation or enforcement. These coastal waters are within 15 kilometers from the shore and reserved for local fishing communities. But commercial fleets, which are supposed to fish in distant waters, often ignore the existing regulations and have greatly increased their fishing in municipal waters in recent years. The table here illustrates local fishing communities’ losing battle with large commercial fishing companies. 

E: What are the environmental consequences? 

B: The most critical marine habitats are located in coastal waters as opposed to distant waters. When fishing in municipal or coastal waters, commercial fleets - given their fishing scale and methods - often cause most severe damages to the coastal marine habitats. In contrast, small-scale fishing effort is much more compatible with the preservation of marine habitats in these waters. Another consequence is that, small-fishing communities or individuals use destructive fishing methods to engage in a losing competition with large commercial fishing enterprises. Their destructive behaviors are provoked by commercial fleets that have encroached their fishing grounds. 

Table 4.3: Commercial and Subsistence Fishing in the Philippines


Commercial Catch

(000 tons)
Municipal Catch

(000 tons)

Fishing Ground
1987
1995
1987
1995

Bohol Sea
14.4
69.8
34.7
13.1

Guimaras Straight
7.4
25.6
71.2
17.2

Moro Gulf
60.5
85.4
100.1
2.1

S&E Sulu Sea
75.5
199.5
141.4
67.1

West Palawan Waters
5.7
187.7
11.0
13.3

Total
164
568
358
113

Source: BFAR 1987 & 1996 Philippine Fisheries Profile as cited in Lacanilao (1998).

2.4 Conservation objectives

E: We have talked about the major threats, their causes, and the larger forces that shape the resource use activities in the SSLME. Then what? What are the conservation objectives we would like to accomplish in the SSLME? 

B: The overall objective is “to ensure that to the greatest extent possible, the shared marine resources and biological features of the SSLME remain ecologically viable in the long term.”
 More specific objectives are:

· To reduce harvest of overexploited major fish species to their respective MSYs by 2005; 

· To eliminate the use of cyanide, dynamite, drift nets, and purse seines in municipal waters by 2005;

· To stop further conversion of mangroves into aquacuture ponds by 2003 and start restoring mangroves in 2005;

· To reduce major forms of marine pollution and disturbance, including industrial effluents, domestic sewage, sedimentation, and large infrastructures, to biologically acceptable levels by 2005;

As you can see, these objectives respond to the major threats identified. They are SMART - Specific, Measurable, Action-oriented, Realistic, and Time-bound. To make these objectives operational, we would need to establish some basic biological parameters. For example, we need to determine: (a) the MSYs for overexploited fish species; (b) the biologically acceptable levels of marine pollution and disturbance; and (c) whether technically it’s possible to convert aquaculture ponds back into mangroves. In addition, we must check with major stakeholder groups to make sure if these objectives are really SMART.

2.5 Existing and potential economic instruments 

E: What are the instruments that have been used to counter the identified threats to the SSLME and to achieve our conservation objectives?

B: There is limited use of economic instruments in the SSLME. A typical tool is a system of user charges. In 1999, the Filipino Department of Environment and Natural Resources recommended the use of such a system in protected areas. The Hundred Island National Park, for example, charges an entrance fee of 10 pesos per visitor. In Mount Kitanglad, telecommunication companies are required to pay a certain percentage of their revenues. These charges are paid into the Integrated Protected Areas Trust Fund, or IPAF, which is a trust fund created by the National Integrated Protected Areas Systems Law in 1992. 
 Recently, WWF is recommending a diver fee of US$50 per person. The fees will be used for creating a trust fund for the Tubataha Reefs National Park. In addition, the idea of using subsidies to induce commercial fleets to fish in distant waters has been floated. Maybe you could comment on this at some point. Apart from these, I’m not aware of other economic tools being used or proposed in the SSLME at this point. 

E: What about other, non-economic tools?

B: According to the 1998 Fisheries Code, the government issues licenses for commercial fishing fleets, negotiates fishing agreements with neighboring governments, and establishes mechanisms for settling fishing conflicts. WWF and others are proposing many other measures, such as no-take zones, fish certification, enhanced law enforcement, alternative livelihoods, and a trilateral commission involving the governments of the Philippines, Malaysia, and Indonesia for coordinating policies on the use of shared marine resources. 

E: Perhaps I could highlight a range of instruments for the SSLME coordinator to consider. To facilitate our discussion, I have prepared a matrix, similar to the one I used when we were discussing the Valdivian ecoregion. In the first column, I have listed the major threats including some larger driving forces such as coastal development. These threats loosely correspond to the objectives in the second column. The third column lists a few cross-cutting economic tools that may be considered for possible application. But the eventual selection of any of these instruments should be made against the checklist for good instruments, which I presented yesterday. The fourth column identifies other tools and policies that could be applied in support of economic instruments or in their own rights. You may find other colleagues who are more familiar with these non-economic tools. For the purpose of our dialogue, I shall focus on the economic tools.

Table 4.4: Conservation Threats, Objectives, and Tools 

Threats
Objectives
Economic Tools
Other Tools

Overexploitation of marine resources beyond MSYs
To reduce harvest of overexploited major fish species to their respective MSY by 2005 


1. Removal of trade barriers against fish imports 

2. Fishing licensing

3. Tradable catch quotas

4. Fishing performance bonds

5. Impact fees

6. Incentives for distant-water fishing

7. Incentives for restoring mangroves

8. Pollution charges

9. Tradable coastal development quotas

10. Deposit-refund

11. Access fees/ entrance fees/

diver fees

12. Ecoregion fund
1. Limits of days at sea

2. Restrictions on fishing & marine traffic

3. Regional fishing agreements 

4. Restriction on fishing methods

5. No-take zone

6. Fish certification 

7. Coastal land use planning/zoning

8. Restrictions on access & beach activities 

9. Info dissemination 

10. Consumer education 

11. Public investment in coastal infrastructure & pollution treatment 

12. Self-regulation



Destructive fishing practices using cyanide, dynamite, drift nets, and purse seines
To eliminate the use of cyanide, dynamite, drift nets, and purse seines in municipal waters by 2005



Inappropriate aquaculture practices leading to loss of mangroves and marine pollution 
To stop further conversion of mangroves into aquacuture ponds by 2003/start restoring mangroves in 2005



Industrial and domestic pollution plus coastal development
To reduce major forms of marine pollution and human disturbance to biologically acceptable levels by 2005



B: Many of these economic tools sound familiar to me by now. But I still would like you to explain them further – to make them more tangible to our colleagues working in the SSLME.

E: Ok, let’s go through these economic tools one by one. I must point out again, however, that we are not recommending the application of each and every one of these tools here; we are simply indicating a range of economic instruments that could be considered by the SSLME coordinator. 

· Removal of trade barriers against fish imports

If the government allows fish to be imported freely, domestic fish prices may come down, which may reduce the profit margin of domestic fishing firms.  Some of these firms may be driven out of the market, which may help reduce the overfishing pressure. But multilateral agreements would be needed to ensure that imported fish are caught in a sustainable manner and  without subsidy. The problem of job loss at home must also be addressed.

· Fishing licensing

This is to assign use rights over fishery resources in designated waters. For example, the government already issues licenses to owners of commercial fleets for fishing in distant waters. It could also issue licenses to local artisanal fishers for fishing in municipal waters. Certain rules may be attached to the licenses, such as permissible fishing gears and landing sites. This tool may be used together with tradable catch quotas. 

· Tradable catch quotas
The first is to determine the MSYs - “the largest catch that can be sustained forever”.
 Catch quotas based on the MSYs could then be allocated in an equitable manner. If someone wants more quotas, he will have to buy them from others. To use this tool, each Local Government Unit or LGU needs to determine the MSY for each species of special concern in its jurisdiction and designate central landing sites for inspection. 

· Fishing performance bonds

The government could require commercial fleets to purchase a bond that stipulates the conditions under which the bond may be redeemed with interest. These conditions could include, for example, restrictions on the use of harmful fishing methods. The price of the bond must be sufficiently high for the purpose of deterrence. The desire to redeem the bond may serve as an incentive for self-regulation. 

· Impact fees

Fishing operations, be they large or small, impose impacts on marine ecosystems. LGUs could charge fees that correspond to different fishing capacities. Small fishers may be exempt from such fees. Large fleets, if they can prove that they fish in deep-waters, may also be exempt. The primary target could be mid-sized operators who fish in municipal waters. The fees must exceed the additional cost of going deep-sea fishing. 

· Incentives for distant-water fishing

It may not be feasible to subsidize large fleets to go deep-sea fishing. Potential problems include: lock-in fiscal burden, susceptibility to corruption, overfishing in deep seas, and moral hazard in the sense of having to pay the large fleets to observe the established laws and regulation. Instead, we could consider the use of reduced or exempt impact fees for deep-sea fishing, lower fees for licenses, and free allocation of catch quotas. 

· Incentives for restoring mangroves

Depending on the technical possibility of restoring mangroves destroyed by aquaculture, the government or conservation NGOs could pay aquaculture farmers to put their existing ponds back into mangroves. In addition, they could create opportunities for the farmers to work in a few concentrated aquacuture cooperatives. If mangroves have been destroyed and aquaculture ponds deserted, we could pay the unemployed to do the restoration work.

· Pollution charges

These charges can be levied on land-based sources of pollution, such as industrial effluents and household sewage. The total amount of charges should be based on the costs of constructing treatment facilities or maintaining treatment operations. Charges on individual polluters should be commensurate with their respective contributions to pollution. This would require the establishment of monitoring mechanisms. 

· Tradable development quotas

Massive development in coastal areas often leads to congestion, increased disturbance from human and cargo transport, and large volumes of solid wastes and sewage. To protect marine habitats, limitations on areas and space open for development must be set. The total allowable areas and space could be formulated into tradable development quotas to be allocated to local communities or auctioned to potential developers.  

· Deposit-refund

Some tourists leave cans, bottles, lunch boxes, and plastic bags on beaches. Some resorts don’t have any treatment facilities. The wastes are rushed to the sea, scattered over the islands, or burnt, causing pollution both on-shore and off-shore. If tourists are required to pay a deposit when they buy drinks and lunches, they may have an incentive not to litter. Even if littering still occurs, there may be people who’d be interested to pick up the litters. 

· Access fees/entrance fees/diver fees

These user fees may be used to control the number of people in a particular national park or diving area. The proceeds could go into the budget of the LGUs if they are responsible for the management of the park or diving area. The proceeds could also be added to the capital base of a special fund such as an ecoregion fund operated by a non-governmental entity. These fees already exist in many sites. The level and use of the fees may be an issue. 

· Ecoregion fund

The fund could serve the dual functions of conservation financing and implementation. Funds may be generated through donations, government budgetary allocations, and earmarked resource-use fees. The initial capital could be invested in government-guaranteed financial assets. The fund will use the dividends and interests to support clearly mandated conservation operations at an ecoregion scale.

B: This is quite a list of instruments. Apart from these instruments, I’d like to raise the issue of income diversification for local fishing communities.
 As we have discussed before, the twin problem of population density and poverty exerts pressure on fish stocks. There are too many people chasing a declining stock of fishes. The government and NGOs should provide necessary conditions for the local fishing communities to pursue new sources of income. 

E: Well, some local stakeholders have suspicion over this “alternative livelihoods” talk. It is argued that the local fishers have been depending on the sea for generations. There are cultural values associated with fishing. Why should they be the ones who have to give up fishing grounds to commercial operators? Maybe it’s the commercial operators who should diversify their investment portfolios. Or maybe the commercial operators could make non-fish-based investments to create job opportunities for local fishermen. In any event, it may not be appropriate to simply talk about creating alternative livelihoods for local fishing communities, for that might be seen as a conspiracy to yield the municipal waters to commercial operators. A more appropriate approach is perhaps to make alternative job opportunities available to the locals and let them decide rather than imposing these opportunities.
  

2.6 Follow-up activities

B: You have suggested 12 types of economic instruments for consideration by our SSLME coordinator. I’m afraid there may be practical difficulties in implementing some of these instruments. Removal of trade barriers against fish imports, for example, has important implications for domestic fishing industry and the associated jobs. Furthermore, there is no guarantee that foreign fishing operators will be engaged in sustainable practices. The use of tradable catch quotas, as another example, is rather complicated with a lot of data and monitoring requirements. This may be well beyond the existing local enforcement capacity. 

E: That’s why we need to discuss these economic instruments further with local stakeholder groups. This is already happening as we talk.
 I hope local stakeholders will be interested in further discussing these instruments and eventually experimenting with some of them. If the local capacity is an issue, our ecoregion coordinator will at least have an idea of where to spend efforts in the next phase of the SSLME program development. 

B: Do you have any specific suggestions for the SSLME coordinator?

E: My suggestion is similar to those made for the Valdivian ecoregion. In the next six months or so, I would suggest that the ecoregion coordinator initiate further consultations with major stakeholder groups on the threats, their causes, the conservation objectives, and the potential tools as suggested here. The design of specific tools will take another six months at the minimum. It would take much longer if the governments of Indonesia and Malaysia are to be involved. The implementation, including monitoring and evaluation, of the selected tools, will take a long time afterwards. In the meantime, communications, campaigns, capacity building, networking, and participatory processes could be designed in a way that are mutually supportive with the use of economic and other tools. 

3. Conclusion

B: We have had a long discussion of the Valdivian Ecoregion and the Sulu Sulwesi Large Marine Ecoregion. We have looked at the biological significance of both regions. We have discussed the major threats to these regions and the socio-economic causes of the threats. We have also proposed conservation objectives, more specific than what have actually been developed for the two ecoregions to date. Such specificity is necessary for the selection of appropriate instruments and for evaluating the effectiveness of the selected instruments later on. Talking about the instruments, we have identified a wide range of them that may be useful for countering the threats and achieving the objectives of the two respective ecoregions. We have recommended a stakeholder process to consider the appropriateness of these instruments.

E: This brings us almost to the end of our dialogue. Tomorrow, let’s have a quick review of our discussions so far and summarize the major points we have covered in the last four days. 

Day Five: Summary and Conclusions

B: Four days ago, we started a dialogue on “Economic Answers to Biological Questions”. The purpose was to inform our colleagues who work on ecoregion-based conservation of an economist’s approach to biodiversity loss. The focus of the dialogue was to present a menu of economic instruments that might help us achieve conservation objectives. Let's now have a quick review of the major points we have covered over the last four days. We shall then make a few general conclusions.

1. Highlights of Day One: An Economist's Explanation of Biodiversity Loss

E: On Day One, we introduced an economic approach to human behavior. Major points are the following:

Biodiversity loss is a result of human activities. Human wants drive human activities. Every human activity, however, has benefit as well as cost. An individual will choose to engage in an activity if his expected benefit exceeds his expected cost. He will continue to engage in that activity until his expected benefit equals his expected cost. 

Biodiversity loss occurs when an individual's expected cost of the causal activity is lower than his expected benefit. This could happen when: a) government provides subsidy to support the causal activity; b) there is no clear or enforceable property rights over the underlying resources; and c) damages done by the causal activity don't have to be paid for. 

Biodiversity also suffers from inadequate conservation effort. This could occur when an individual's expected benefit from conservation is lower than his expected cost. His expected benefit is low when biodiversity is shared by the humanity, not enjoyed exclusively by himself alone.  

To reduce biodiversity loss and promote biodiversity conservation, we must increase individuals' expected costs of biodiversity-depleting activities and increase their expected benefits of biodiversity-enhancing activities. 

2. Highlights of Day Two: An Economist's Conservation Toolboxes

B: On Day Two, we went through a wide range of economic instruments that have been used or suggested for conservation. Major points are the following:

Economic instruments are devised to either increase the expected cost of biodiversity-depleting activities or increase the expected benefits of biodiversity-enhancing activities. Two fundamental instruments are de-subsidization and clarification of property rights. De-subsidization makes resource-users bear the full production costs, thereby eliminating excessive resource use. Clarification of property rights makes resource owners or users take into account their potential loss of future benefits, thereby reducing unsustainable resource use. These two tools clean the slate for conservation. But they alone are insufficient. 

Where it's impossible to assign property rights - such as over non-stationary resources - tradable permits, quotas, shares, and rights could be issued to regulate the use of the underlying resources. These tools require the establishment of total allowable resource-use levels, which are then allocated among resource users. Trading of these permits, quotas, shares, and rights makes it possible to achieve pre-established conservation objectives in an efficient manner.  

To make individuals pay for the damages they do to biodiversity, the government could levy taxes on various components of the causal activities, such as pollution, the use of inputs and products, and their import and export. Charges could also be collected for the use of biological resources. The revenues could be pooled into specialized conservation funds. To pay individuals for their conservation efforts, the government could provide tax credits and good subsidies. In addition, the international community could contribute funds to conserving ecosystems and biological processes that are of global significance. 

To increase the expected costs of biodiversity-depleting activities, the government could also use liability systems, environmental bonds, and deposit-refund systems. These tools shift the responsibility for "behaving well" to individual resource-users. Irresponsible behaviors carry a cost in terms of fines, unredeemed bonds, and uncollected deposits. If irresponsible behaviors do occur, funds will be available for restoration activities.

Other, non-economic tools are equally important. Self-regulation and voluntary agreements initiated by industrial associations reduce the cost for the government to enforce regulations. Information dissemination, including environmental education, disclosure of environmental performance, product certification, and eco-labeling, generates social pressure on those who engage in biodiversity-depleting activities. It also brings benefits to those who act in an environmentally friendly manner. Finally, environmentally conscience consumers are the most powerful stakeholders. Through their purchasing decisions, they could dictate the behaviors of the businesses.

3. Highlights of Day Three: Using Economic Tools for Ecoregion-based Conservation

E: On Day Three, we discussed ERBC's need for economic tools, identified major instruments for terrestrial, freshwater, and marine ecoregions, and  suggested a set of criteria for selecting good economic instruments. More importantly, we developed 12 steps for implementing economic instruments. Major points are the following:

ERBC needs economic tools because: a) the causes of biodiversity loss at an ecoregion level are many and interwoven, requiring tools in addition to the usual informational and regulatory ones; b) a large number of resource users are involved at an ecoregion level, requiring tools that are less enforcement-intensive; and c) ERBC requires a large amount of financial resources, which can be generated through the use of economic tools.  

A wide range of economic tools can be used for terrestrial, freshwater, and marine ecoregions, respectively. The selection of these tools must be based on local circumstances. In general, good economic tools should be: effective, equitable, acceptable, efficient, fundable, enforceable, predictable, and adaptable. It's impossible for an economic tool to meet all of these criteria. That's why we need a combination of complementary tools, including non-economic ones.  

The implementation of economic tools cannot be separated from the overall conservation planning process. Communications, capacity building, and stakeholder participation should run through the entire process. The integrated steps of implementing economic tools are:

1. Communication, capacity building, and stakeholder participation; 

2. Identification of threats to biodiversity and causal activities;

3. Prioritization of threats to be addressed;

4. Analysis of determinants of causal activities;

5. Formulation of specific conservation objectives;

6. Development of optional packages of tools;

7. Selection of a tool package;

8. Engagement of the implementation entity;

9. Periodical assessment of project progress;

10. Detailed evaluation of implementation; 

11. Adjustment of project design and implementation;

12. Communicate experience and lessons.

4. Highlights of Day Four: A Tale of Two Ecoregions - Valdivia and Sulu Sulawesi

B: On Day Four, we explored the potential of applying economic instruments to the conservation of two specific ecoregions: the Valdivian Forest Ecoregion and the Sulu Sulawesi Large Marine Ecoregion. We examined the major threats to biodiversity in these two ecoregions, identified the economic causes of the threats, suggested conservation objectives, and presented a number of economic and non-economic tools for countering the threats and achieving the objectives. Major points are the following:

In Valdivia, major threats to biodiversity include: a) conversion of native forests; b) Illegal extraction of native trees; c) pollution from forestry industries; and d) pressure from large development projects. The economic causes include: a) subsidy for exotic plantations; b) unpaid-for global conservation benefits; c) unpaid pollution costs. Among the economic instruments suggested for consideration, the more important ones are the removal of perverse subsidies, tradable carbon offsets, and differentiated land and product taxes. 

In the Sulu Sulawesi, major threats to biodiversity include: a) overfishing; b) destructive fishing methods; c) inappropriate aquaculture; and d) industrial and domestic pollution. The economic causes include: a) common access resources; b) unpaid marine damage costs; and trade protection of the fishing industry. Major economic tools suggested include tradable catch quotas, performance bonds, incentives for restoring mangroves, and tradable coastal developmetn quotas. 

One economic instrument suggested for both ecoregions is the creation of an ecoregion fund. It could serve the dual purposes of conservation financing and program implementation. Funds could generated through donations, government budgetary allocations, and earmarked resource-use fees. The initial capital could be invested in a government guaranteed financial assets. The fund will use the dividends and interests to support clearly mandated conservation operations. 

The dialogue on Valdivia was based on a limited amount of information. The major threats, their causes, conservation objectives, and suggested economic instruments have yet to be discussed with colleagues who work on the ecoregion. The dialogue on the Sulu Sulawesi was based both on existing documents and interviews with major stakeholders during a field visit. Major stakeholders have confirmed the threats and their causes. But we have to consult with them further on the conservation objectives and economic tools. Explaining economic tools in simple terms would be an indispensable part of this consultation process.

5. Conclusions

E: So, what conclusions can you draw from our dialogue in the last four and half days?

B: I have four conclusions:

1. The economic approach brings a new perspective into biodiversity conservation. It could help us identify the determinants of human activities that lead to biodiversity loss. It could also help identify the determinants for the lack of human activities that contribute to biodiversity conservation.

2. Economic instruments, through altering the determinants of human activities, could help us counter the threats to biodiversity and achieve conservation objectives. These instruments alone, however, are inadequate. They need to be used in conjunction with other, non-economic tools.

3. ERBC could make a much greater use of economic instruments. The 12 steps designed for implementing these instruments could be integrated into the overall ERBC planning process. We could start integrating these steps into some specific ecoregional mapping or prioritization efforts.
 

4. To move economic instruments into a conservationist's standard toolbox, environmental economists would need to greatly strengthen their efforts to communicate relevant information, organize training activities, and provide direct technical assistance to colleagues who work on ERBC programs and projects. 

E: I have one conclusion: ERBC coordinators will not use the economic approach and instruments unless their expected benefits of doing so outweigh their expected costs.

B: And if they do use the economic approach and instruments, they will keep using them until the benefits of doing so equal the costs.  

E: Before we close this five-day dialogue, let me leave you with a list of questions that I often use for integrating the economic approach and instruments into the ERBC planning process (see Appendix 1). You and other colleagues who work on ERBC may find it useful. Please send me your comments on these questions. My email address is: sheng@wwfus.org.

B: Thank you. I'll be in touch. 

Appendix 1: List OF Questions

1. What are the major threats - in terms of various human activities - to biodiversity conservation in this ecoregion? What are the ecological consequences of these threats? Do we have data on the threats and consequences?

2. What are the immediate economic causes of these threats? Focus on the issues of property rights, positive and negative externalities, and government subsidy for resource use.

3. What are the larger socio-economic forces such as population, poverty, and economic globalization that drive these human activities?

4. What are the general and very specific SMART conservation objectives for this ecoregion?

5. How have these conservation objectives been derived? Focus on the process and in particular, the participation of key stakeholder groups.

6. What do you (each stakeholder group) think about these conservation objectives? Are they realistic and feasible? Do they need further adjustment? What the objectives should be?

7. Apart from the economic causes, what are the governmental constraints that could prevent us from achieving the agreed conservation objectives? 

8. What are the measures that have been taken or are to be taken to address the immediate economic causes of threats and the larger socio-economic forces?

9. What have been the effects of these tools and measures on the conservation of this ecoregion so far?

10. What do you (stakeholders) think about the use of the following categories of economic instruments?

· De-subsidization

· Clarification of property rights

· Market creation

· Fiscal instruments

· Charge systems

· Financial instruments

· Liability systems

· Environmental bonds and deposit-refund systems

11. And what are the preconditions (political, institutional, and technical) required for the successful application of these tools? 

12. If none of these tools is appealing to you (stakeholders), which one(s) will you suggest, given the agreed objectives? What are the necessary prequisites for their implementation?

13. Who should manage the design and implementation of economic and non-economic tools? Is there any local capacity to do this? What are institutions? How should the implementation be monitored and who should be responsible for the monitoring?

14. How would you (stakeholders) like to be involved in the process of designing, implementing, and monitoring economic instruments?

15. What are the broader socio-economic policy reforms that are necessary to achieve conservation objectives, apart from using economic and non-economic tools?
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� G. Khanna’s interview with A. G. Manalili, Professor and former Dean, College of Social Work and Community Development, University of Philippines at Diliman, Consultant with WWF Philippines, January 25, 2000. 


� The discussions on the SSLME in this dialogue have taken into account the initial results of a field verification visit by G. Khanna to Quezon City and Palawan Island, Philippines, January 24-February 4, 2000.


� Suggestion by J. Morrison, WWF US, Washington, DC, January 2000.
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Travel Cost

		Estimate recreational (use) value of natural resources and their quality changes

		Value expressed in terms of the costs of travel and time

		Costs estimated through surveys

		There are many different models

		Expensive to carry out travel cost studies 
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Benefit Transfer

		Find previous studies that have estimated economic benefits of a similar environmental change

		Transfer those estimates to the site of interest with adjustments to account for differences in social, economic, and environmental characteristics between the previous sites and the new site

		It is an inexpensive approach, still in its infancy
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Dose-Response Method



		Dose - cause of an environmental impact such as pollution

		Response - resulting environmental impact

		Impact shows up in changes in quantity or price of marketed inputs or outputs
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		Split the annual net profits generated through sale of a resource into 2 parts: true income  and user cost

		True income can all be consumed

		User cost is estimated in such a way that if it is invested, the annual revenue from the investment together with any true income from the resource in each year will generate a constant stream of true income annually, indefinitely



R - X = R/(1+r)T+1



R = net profits

X = true income

r = discount rate

T = life time of a exhaustible resource
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Contingency Valuation

		A hypothetical scenario of the specific terms under which the good/service is to be offered

		Give the description to respondents & ask them their WTP for environmental improvement or WTA to avoid deterioration under the specific terms

		Ask questions on socio-economic and demographic characteristics for econometric analysis

		Not easy to do!
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Hedonic Pricing

		Different prices of the same product may reflect different environmental quality of the product (such as a house)

		Isolate the price differences attributable only to different environmental quality (such as air quality) using econometric techniques

		The difference is the value of the difference in environmental quality (benefit of improvement)

		Can be applied to different wages due to different job-related environmental risks
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Human Capital Method

		A sub-set of the Dose-Response method

		Assess the health effect of an environmental change

		Estimate the loss of working days or statistical life for the affected population

		Estimate the total present value of forgone income   
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Prevention Cost

		Get data on an environmental change & related preventive measures

		Observe people’s expenditures on associated preventive measures

		Reflect the value people attach to environmental quality, or benefits of reduced environmental damage 

		Assume prevention is technically possible
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Replacement Cost

		Estimate the cost of replacing or restoring a damaged environmental asset to its original state or an established standard

		Applicable if there is an environmental standard that must be met

		Efficient if the standard meets MB=MC 










