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Background:

Forest cover in Viet Nam decreased by more than 35% since the 1950s. As much as 75% of the forest cover has been removed in some northern areas.  Despite government sponsored reforestation programs, deforestation continues, especially when property rights to the forest are not secure and where the inhabitants are poor.  The prime cause of deforestation is fuelwood collection, accounting for 60% of the loss in forest cover.  Historically, the government owned the forests, but due to the difficulty of monitoring and enforcing property rights, households have often viewed the forest as an open access resource.  More recently, the Forest Inspectorate (FI) has allocated use rights to some forest land to households.  With these use rights comes specific managerial responsibilities that have an impact on the costs of harvesting the fuelwood.  The managerial responsibilities include protecting their lands from unlawful use and investing  in their continued supply of forest products.  On these lands, forest cover is beginning to rise again.  However, the FI has been unable to allocate all forest land.  The remaining tracts of land continue to be treated as an open access resource with deforestation continuing.  

A major problem in Viet Nam is that while households control access to specific forest lands and can presumably manage them efficiently, no community control over the open access forest exists.  Moreover, in many regions, the open access forests, while accessible to everyone in the community for harvesting, generate insufficient value to warrant the management or protection of any investment in the lands by households or the community. Households are reluctant to supply labor for resource protection because even though a contract with the FI provides some compensation, it is too small an amount to provide an effective economic incentive to engage in sustainable forestry management. There may be a number of reasons why this is the case.  For example, the open access lands may be farther from the community and prices of fuelwood too low to make it desirable for households to request use rights.

From society's point of view it is inefficient to leave forest lands as open access.  The forest lands yield not only fuelwood and other timber products, but also provide a number of nontimber benefits in the form of ecosystem protection (e.g., erosion control, water purification, ecosystem diversity, wildlife habitat, other fruit and vegetable products).  A second issue concerns income distribution.  If poor households are dependent on open access forest lands for their livelihood, the government will want to ensure the forest resource is protected to help sustain these households.  

Your task is to use the findings of a study of household decisions about fuelwood production and consumption to advise the Viet Nam government of policy options to reduce deforestation while ensuring that poor families are not made worse off.

Data and Approach Taken

Data were obtained from a survey of 300 households in Hoa Binh province in Northern Viet Nam, located approximately 30 kilometers southwest of Hanoi.  Households can acquire fuelwood from four sources:  (i) purchase on the market (M), (ii) collection from natural forest (NF) lands that are managed with use rights, (iii) plantations (P) that are managed with use rights, and (iv) the open access (OA) forest lands.  However, households differ in their access to these sources.  Only households with explicit use  rights to a plantation or natural forest can legally collect fuelwood from these lands.  A household may hold rights to more than one type of land.  But because not all hold rights to all types of forest land, this means that the labor inputs from households are not necessarily substitutable between the different fuelwood sources.  Plantations provide the most frequently used source of energy for 229 of the households. Fuelwood collected from natural forests that have use rights are second in importance, being used by 145 of the households.   Open access forests are third in importance for fuelwood (used by 78 households), but are also used to harvest nontimber products and are primary targets for deforestation activities.  The researchers also found for this sample that the plantations were the closest forest land to the villages surveyed; next closest were the natural forests, and the open access were the furthest away.  Descriptive statistics from the sample are provided in Table 1 where the columns OA, Natural Forest, and Plantations give the statistics for households having access to and using each of these sources of fuelwood.

Some points the researchers note from the descriptive data:

· The level of wealth (measured by the value of each household's durable goods) varies considerably among the subsamples.  Note that the wealth estimates do not include the value of the right to harvest timber.  If this was included, the divergence would be even greater.

· The average household that collects from open access areas has roughly one-third less land held in use rights to plantations and natural forests. This is why they must depend on OA land for fuelwood.

· Gender and age of fuelwood collectors differs a bit depending on the forest type accessed.  Adults of both genders collect from OA and NF lands.  But, in plantations, younger household members are relatively more involved.  Males are more involved in OA and NF because they are needed to protect other family members from being attacked while walking to and from the forest lands.  The farther away the land, the greater the risk. 

Using the data collected, the researchers have estimated production functions for the three types of forest property rights: open access, plantation and natural forest with use  rights.  These production functions are used to obtain shadow prices for three of the types of fuelwood (types ii through iv above). The production functions are then 'solved' to determine predicted output by using the parameter estimates from the regressions and specific values of the independent variables (e.g., substituting in the mean values of the independent variables).  The share of labour in output is then subtracted from the expected output to give an estimate of the share of output going to the 'producer'.  The producer's share (producer surplus) is interpreted as the implicit value of the forest resource, that is, an estimate of forest rent to the household.  The researchers believe that differences in the implicit value of the forest can indicate why households are willing to enter into a use right contract for some forest land, but not for others.  Finally, the researchers also estimate the cross-price effects of demand for fuelwood from each of the three forest types because they think this information might be useful in designing incentives to change which sites are used to harvest fuelwood.  [Recall that a cross-price elasticity measures the change in the demand for good a when the price of good b changes.]  The researchers believe that households preferences for different fuelwood types are based on the different relative shadow prices of these fuelwoods.  The lowest-income and lowest-wage households are the groups most dependent on forests most distant from the community.  However, these forests are of too low a value to justify signing a user right contract and incurring the protection and management costs.  Pressure on the remaining unallocated forest may then continue to rise over time as the population increases.  The government authorities want to know what sort of policy options they have to help rectify this situation.

Research Results

Fuelwood Production Functions

The researchers assume that the factors likely to affect a household's decision of what type of land to collect fuelwood from are resource availability, availability to substitute resources, number of labor inputs, and type of labor (e.g., age and gender). They also want to test the hypothesis that poor households are the biggest collectors of OA fuelwood, so they include wealth as an explanatory variable.  Ethic background may also be a factor, however in this sample the Moung are the predominant ethnic group so this is less likely to be a factor.  Due to different characteristics of harvesting from each forest type, the exact choice of variable is somewhat different (e.g., for labor availability for P and NF, size of household and share of females is used, while for OA, number of adults is felt to be a better explanatory variable).

Tables 2, 3, and 4 present the estimated production functions for P, NF, and OA forests respectively.
  The top section of each table (labeled Regression) shows the coefficient estimates for the production function with the standard errors given below.
  The lower part of each table (labeled Selection Equation) describes the importance of factors that explain the probability that a household will collect from that type of forest.   The Dummy NF, OA, or P explanatory variables in the equations represent whether a household has access to a NF, OA, or P forest (and of course, in turn, whether this access has a significant affect on forest production).

Producer Share of Resource Production (Producer Surplus/rent)

 As noted on page 2, the researchers compute the producer surplus by calculating the value of the output from the forest, then subtracting the fuelwood production costs.  The fuelwood production costs are assumed to be the returns to labor.
    Table 5 gives the researchers' estimates of producer surplus for each fuelwood source.

Choice of Fuelwood Source

The probability of choosing fuelwood source i is equal to the probability that the utility derived from i is greater or equal to the utility of any other alternative the household can choose.  In theory, each household can choose to get fuelwood from the four sources (M, OA, NF, P).  However in practice, the researchers found that most households seldom choose between more than two alternatives.  In addition, households are constrained because while all (in principle) could choose M and OA, only those with user rights to NF and P at the time of the sample can access them (assuming no poaching).  The researchers compute, using a type of logit model, the importance of the shadow prices of each fuelwood source in the share of total fuelwood collected.  The researchers use these results to calculate the cross-price effects of each fuelwood source to see how a change in the price of one fuel type affects the collection of other fuels.
  The results are shown in Table 7.
  

Table 7 should be read in columns where the shaded numbers show the own-price effects and other cells show the cross-price effects.  For example, if one looks at the LCM results, a one unit change in the price of fuel from a plantation (P) decreases the share of collection from P by 0.39 units, but increases the share collected from OA by 0.30 and from NF by 0.09 units.

Summary

The researchers have done their job in drawing out a number of interesting implications from their sample of households.  Your task is now to analyze the research results and come up with policy implications for the Forest Inspectorate and your set of recommendations.  Turn now to the Directions for your group. 

Guide for resource persons running the participation exercise:

The case is based on:  Martin Linde-Rahr (2003) "Property Rights and Deforestation: The Choice of Fuelwood Source in Rural Viet Nam" Land Economics 79(2): 217-234.  

The participants will be divided into 5 groups, containing 5 or 6 people each (not counting resource people (RP) who are there just to help with interpretation, overcome stumbling points, etc., not to do the work for the group.  Each group should contain one participant from Viet Nam (will need to include Dr. An) so that local knowledge is spread evenly among the groups.

They will be divided into groups and given the background paper on Tuesday, when they arrive, along with a handout for each group that tells them what role they will be playing in the roundtable exercise on Thursday afternoon.  We need to reserve at least 1.5 hours for the roundtable, which means that they will have approximately 1.5 to 2 hours to meet in their groups to discuss their presentation.  Breaks can be taken as needed (certainly before the presentation).  We will do a short briefing and take questions on Wednesday so people know what to expect.

The format of the roundtable is as follows:

1. Each group will have no more than 5 minutes to present their analysis of the research results and indicate their policy recommendations.  We will need to enforce this firmly, as the objective is not just to present results, but to get the groups to discuss each other's analysis and how they have assessed the policy options.  (total time for presentations = 30 minutes)

2. The researchers will then be asked to come up with a set of policy recommendations upon which they have consensus (and may also debate each other's interpretation of the research results).  This may mean that some will have to compromise (e.g., the wealthier household groups will need to see that the poorer groups may need different policies than they do).  The RPs will act as facilitators/interpreters of economic issues.  David and Hermi will lead the roundtable, keep speakers list and help the group reach a consensus. This may take 1 to 1.5 hours.  At the end, we can reveal Linde-Rahr's policy conclusions and see how his differs from our researchers (who we hope have a richer set of ideas).

The researchers will be told they are economic researchers who are responsible for representing different groups.  This approach is taken to try to see the policy options from different perspectives (e.g., poor vs wealthier, govt official concerned with practical issues and budgets, etc.)  

Fuelwood and Deforestation, the Role of Property Rights

Policy Roundtable Exercise

Thursday, November 20th
Directions for Group 1:

Please read the background documentation before the session.  You will have approximately two hours on Thursday afternoon to meet as a group.  Your task will be to:

· Analyze the research results presented in the handout; and 

· Develop a set of policy implications that follow from these results.

· Develop a set of policy recommendations that represent the interests of your constituents.

Your group will have 5 minutes to present its findings to the roundtable.  Following all the presentations, the groups will begin deliberations in the roundtable with the objective of coming up with a set of policy recommendations upon which they have consensus.  The roundtable will meet for approximately one hour.

You are all economic researchers who are specifically asked to represent the interests of poor households in your policy analysis.  This means that you will look for the types of policies that recognize the difficulties poor households are likely to face in obtaining fuelwood and how to remedy them.

Some issues/questions to help your analysis:

· Do poor households face a lower opportunity cost of time than wealthier ones?

· How could the government increase producer surplus from each forest type?

· What sorts of policies would give poor households better access to use rights?

· Can policy change the productivity of each forest type?  If so, what forests should be targeted and why?

Fuelwood and Deforestation, the Role of Property Rights

Policy Roundtable Exercise

Thursday, November 20th
Directions for Group 2:

Please read the background documentation before the session.  You will have approximately two hours on Thursday afternoon to meet as a group.  Your task will be to:

· Analyze the research results presented in the handout; and 

· Develop a set of policy implications that follow from these results.

· Develop a set of policy recommendations that represent the interests of your constituents.

Your group will have 5 minutes to present its findings to the roundtable.  Following all the presentations, the groups will begin deliberations in the roundtable with the objective of coming up with a set of policy recommendations upon which they have consensus.  The roundtable will meet for approximately one hour.

You are all economic researchers who are specifically asked to represent the interests of wealthy households in your policy analysis.  This means that you will look for the types of policies that mitigate deforestation without making the wealthier households worse off. 

Some issues/questions to help your analysis:

· Is the opportunity cost of time for wealthier households a policy concern?

· How could the government increase producer surplus from each forest type?

· Should wealthier households be concerned about redistribution policies (from richer to poorer households)?

· Can policy change the productivity of each forest type?  If so, what forests should be targeted and why?
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Policy Roundtable Exercise

Thursday, November 20th
Directions for Group 3:

Please read the background documentation before the session.  You will have approximately two hours on Thursday afternoon to meet as a group.  Your task will be to:

· Analyze the research results presented in the handout; and 

· Develop a set of policy implications that follow from these results.

· Develop a set of policy recommendations that represent the interests of your constituents.

Your group will have 5 minutes to present its findings to the roundtable.  Following all the presentations, the groups will begin deliberations in the roundtable with the objective of coming up with a set of policy recommendations upon which they have consensus.  The roundtable will meet for approximately one hour.

You are all economic researchers who are specifically asked to represent the interests of the Forest Inspectorate who need to come up with the specific policy changes and are also responsible for monitoring and enforcement of the user rights established by the FI. You want to see new policies put in place, so will push for consensus in the roundtable.

Some issues/questions to help your analysis:

· Does monitoring and enforcement differ by the forest type (source of fuelwood)?

· If the policies affect the productivity of each forest type, would this result in more use  rights being established? 

· Does it matter to you what type of household has use rights to the forest (e.g., wealthier versus poorer, different ethnic groups)?

· Would changes in the requirements imposed on holders of use rights affect the willingness of households to contract with you for a use right?
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Policy Roundtable Exercise

Thursday, November 20th
Directions for Group 4:

Please read the background documentation before the session.  You will have approximately two hours on Thursday afternoon to meet as a group.  Your task will be to:

· Analyze the research results presented in the handout; and 

· Develop a set of policy implications that follow from these results.

· Develop a set of policy recommendations that represent the interests of your constituents.

Your group will have 5 minutes to present its findings to the roundtable.  Following all the presentations, the groups will begin deliberations in the roundtable with the objective of coming up with a set of policy recommendations upon which they have consensus. The roundtable will meet for approximately one hour.

You are all economic researchers who are specifically asked to represent the interests of the Viet Nam environment ministry.  Your objective is to reduce deforestation.  However, you do not have a large budget and therefore cannot accept any policy recommendations that call for substantial subsidies.  

Some issues/questions to help your analysis:

· If the policies affect the productivity of each forest type, would this result in more use rights being established? 

· What type of policies would be most effective in reducing deforestation from fuelwood harvesting?  Are use rights superior to taxes or subsidies or other policies?

· Should the FI consider use rights allocated to the community (compared to household  rights)?

· Are there any possible mechanisms or external sources for funding deforestation policies? 
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Policy Roundtable Exercise

Thursday, November 20th
Directions for Group 5:

Please read the background documentation before the session.  You will have approximately two hours on Thursday afternoon to meet as a group.  Your task will be to:

· Analyze the research results presented in the handout; and 

· Develop a set of policy implications that follow from these results.

· Develop a set of policy recommendations that represent the interests of your constituents.

Your group will have 5 minutes to present its findings to the roundtable.  Following all the presentations, the groups will begin deliberations in the roundtable with the objective of coming up with a set of policy recommendations upon which they have consensus. The roundtable will meet for approximately one hour.

You are all economic researchers who are specifically asked to represent the interests of the foreign environmental NGOs who want to see Viet Nam's forest cover increased.  You have access to external funding sources that may help in this process.  You want to see viable policies established with a reasonable time table for action.

Some issues/questions to help your analysis:

· If the policies affect the productivity of each forest type, would this result in more use  rights being established? 

· How could external funding help reduce deforestation?

· Does it matter to you what type of household has use rights to the forest (e.g., wealthier versus poorer, different ethnic groups, households versus the community)?

� The volume of wood harvested is called Gahn.  


� Do not be concerned about the type of estimation procedure undertaken; this is not relevant for the exercise today.  The Heckman approach corrects for sample selection bias (which we will not discuss) and assume that the researchers have used the appropriate econometric techniques to address any technical problems with the data.


� A ** indicates significant at the 95% level and a * at the 90% level.





� The researchers could more simply use a household's opportunity costs of collecting fuelwood, which in this case would be to undertake agricultural production.  However, they feel that fuelwood collection is complementary to agriculture (which generates higher returns than fuelwood and occurs in the same seasons), and thus the shadow prices derived from agriculture might overestimate the opportunity costs of time.  Also note that the market price of fuelwood is used to compute total revenues.


� We have not shown the results of the logit estimation as this is an intermediate step in calculating the cross-price effects.


� The least-constrained and constrained models refer to different assumptions about whether the shadow price of all fuel types is the same for all households and other constraints in the estimation. One can interpret the two sets of results as being the boundaries of the estimates.
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