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1. Introduction 
 

With a number of the components of the social welfare change brought about by the 

Conversion of Cropland to Forest and Grassland Program identified and evaluated in 

previous research reports, it is possible to conduct an albeit partial cost benefit analysis 

(CBA) of the Program. The CBA builds on earlier findings on the agricultural production 

impacts of the Program and its market and non-market environmental changes. There are 

other environmental costs and benefits that are not included in the analysis due to the lack 

of scientific information to establish the links between biophysical changes and economic 

impacts.  

 

As such, a partial CBA is conducted with an aim to inform policy making of the CCFGP. 

The research hypothesis – ‘The CCFGP improves the social welfare of people in North 

China’ – can be tested. A number of issues around the implementation of the CCFGP can 

be further investigated within the institutional framework and political economy of China. 

These issues include the sustainability of the Program, its economic efficiency, and its 

cost-effectiveness. An analysis of these issues helps to identify the problems associated 

with the Program, potential policy alternatives, and consequently policy guidance for 

future implementation of the Program.  

 

This research report is structured as follows. In the next section, the results of the partial 

cost benefit analysis of the CCFGP are presented. This is followed by a discussion of the 

policy implications of the Program in Section 3, concentrating on the long-term 

sustainability and economic feasibility of the Program. Section 4 explores some policy 

alternatives aiming to achieve improved cost-effectiveness for the CCFGP. The report 

concludes with Section 5. 
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2. Cost Benefit Analysis of CCFGP 
 

A partial CBA is conducted to assess the overall impact of the CCFGP on the economic 

welfare of the people of North China. The costs and benefits arising from the 

implementation of the Program in North West China are both on-site and off-site. They 

include the on-site agricultural production impacts of the Program, the non-market 

environmental impacts of the Program, and the hydrological impacts of runoff reductions 

on agricultural production, with the latter two extending beyond the Loess Plateau1 . 

Other environmental costs and benefits are not included in the analysis. These include the 

impacts of reduced runoff in the Yellow River on hydropower generation, aquaculture 

and coastal fishery production as well as benefits and costs associated with flood control 

efforts.  

 

Results are displayed in Table 1. The on-farm net benefit is derived from an extrapolation 

of the livelihood analysis result (see Research Report 7 for details). Under the base-case 

scenario conditions, the on-farm net benefits were calculated on the assumptions that the 

prices and yields of forest and grass products are as those projected by local experts, and 

off-farm incomes are as predicted. Both the on-site net economic impacts and the non-

market environmental impacts are found to be positive at discount rates varying from 

three to 20 per cent. However, the downstream hydrological impacts of the CCFGP bring 

about an economic loss from foregone agricultural production in the YRB. To be 

conservative, the lower bound of the non-market value of the environmental benefits is 

included in the CBA.  

 

                                                           
1  While beneficiaries from the non-market environmental impacts are urban households in North China, the 
hydrological impacts on agricultural production are experienced by farmers in the Yellow River Basin. 
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Table 1 Social Cost Benefit Analysis of CCFGP                                           Unit: CNY million 

Discount 

Rate 

On-farm Net 

Benefit 

Non-market 

Environmental 

Benefit 

Economic Loss 

from Run-off 

Reduction  

Net Present 

 Value 

2006 

3% 59642 43449 667 102424 

10% 33708 29306 468 62546 

20% 8868 18329 340 26857 

Note: 1 CNY = 0.124 USD (China Internet Information Centre) 
 

Overall, the NPV of the CCFGP is positive at discount rates varying from three to 20 per 

cent. Hence, the Program is found to improve the social welfare of people across 

Northern China and the research hypothesis is accepted. The partial social cost benefit 

analysis provides a justification for the Program from the perspective of the Chinese 

society. Even with the inclusion of the other environmental costs and benefits arising 

from the CCFGP, the NPV of the net social benefits of the Program is likely to remain 

positive. This is because with reduced runoff, the avoided flood damage may outweigh 

the potential costs from hydropower generation as well as aquaculture and coastal fishery 

production. Hence the net hydrological impacts of the Program on the social welfare are 

likely to be positive. 

 

However, a number of factors are found to have an impact on the social welfare of the 

Program. Sensitivity analyses of the impact of the CCFGP on agricultural production 

show that forest and grass revenue as well as off-farm income are key factors affecting 

the on-farm net benefit. For instance, forest and grass revenue might be reduced because 

of a natural risk factor (drought or disease reducing yields) or a market risk factor 

(oversupply of the market causing price reductions). It is also possible that the off-farm 

incomes are lower than predicted due to constraints on the rural labour market in China. 

For instance, if the Chinese work force is otherwise fully employed, the labour freed from 

farm work for other occupations by the CCFGP would involve a positive opportunity cost. 

In Tables 2 - 4, the social welfare impact of the Program is re-calculated by integrating 

the adjusted on-farm net benefit into the CBA framework.  
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Table 2 CBA Results – Halve Forest and Grass Revenues                             Unit: CNY million 

Discount 

Rate 

Adjusted On-

farm Net 

Benefit 

Non-market 

Environmental 

Benefit

Economic Loss 

from Run-off 

Reduction 

Net Present

 Value

2006

3% 4844 43449 667 47626

10% -9561 29306 468 19277

20% -27642 18329 340 -9653

 

 
Table 3 CBA Results – Halve Off-farm Income                                             Unit: CNY million 

Discount 

Rate 

Adjusted On-

farm Net 

Benefit 

Non-market 

Environmental 

Benefit

Economic Loss 

from Run-off 

Reduction 

Net Present

 Value

2006

3% 3786 43449 667 46568

10% -16937 29306 468 11901

20% -44397 18329 340 -26408

 

 
Table 4 CBA Results – Halve Revenues and Off-farm Income                     Unit: CNY million 

Discount 

Rate 

Adjusted On-

farm Net 

Benefit 

Non-market 

Environmental 

Benefit

Economic Loss 

from Run-off 

Reduction 

Net Present

 Value

2006

3% -51012 43449 667 -8230

10% -60206 29306 468 -31368

20% -80907 18329 340 -62918

 

These results show that the economic efficiency of the CCFGP is sensitive to forest and 

grass prices and outputs and off-farm income. Halving either forest and grass revenue or 

off-farm income leads to a negative NPV for the CCFGP at the 20 per cent discount rate. 

Even though the NPVs are still positive at the three per cent discount rate, they are only 

about half of the base case result (CNY 47,626 million and 46,568 million respectively). 

The NPV of the CCFGP is found to be negative at all three discount rates when halving 

both forest and grass revenue and off-farm income, suggesting that the CCFGP decreases 

 7



the social welfare of the Chinese people. The Program is hence not economically feasible 

under those conditions.  

 

It should be noted that these results need to be interpreted in the context of the partial 

nature of the CBA undertaken. Adding in the other environmental impacts of the land use 

changes may give rise to mixed results. While the impacts of reduced runoff on 

hydropower generation, aquaculture and coastal fishery production may result in an 

increased economic loss, the impacts on flooding occurrences may bring about net 

economic benefits. In order to derive an accurate estimation of the net social benefit of 

the CCFGP, ideally these environmental impacts should also be included in a more 

comprehensive CBA. 

 

3. Policy Implications 
 

3.1 Justification of the CCFGP 
 

To the best of the authors’ knowledge, the research presented in this report provides the 

most complete CBA of the Program since its inception in 1999. The analysis also extends 

across a time period of 20 years to allow for an examination of the long-term impact of 

the Program on the social welfare of people living in North China. The results show that 

the implementation of the CCFGP can be justified given the assumed conditions. The 

land use changes arising from the Program on the Loess Plateau in North West China has 

been found to improve the social welfare of the Chinese community, and hence should be 

supported by the Government. As subsidies are excluded in the economic analysis of the 

agricultural impacts of the CCFGP in North West China, the positive net on-farm benefits 

of the Program suggest that the land use changes will be sustainable in the region even 

without government support. However, this does not mean that the financial and other 

support offered under the CCFGP is not needed. Justification for government intervention 

through the CCFGP can be made on a number of grounds. 
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First, land use changes were not being made without the CCFGP support in place. This 

might have been due to the poor land property rights definition, a lack of initial capital to 

help farm households make a transition, a lack of knowledge about the potential of an 

increase in revenue if farmers change their land use pattern, or simply high information 

costs associated with the change. Because of these ‘barriers’ to land use changes, the 

CCFGP can be viewed as an important contribution to affecting change (Xie et al 2006).  

 

Second, the welfare impacts of the CCFGP achieved through changes in agricultural 

production differ across the north west region. The counties on the Loess Plateau that 

have larger CCFGP land ratios and are highly reliant on grazing show poor financial 

viability of unassisted conversion and on-site economic inefficiency. These counties are 

also the most ecologically fragile and the land conversion impacts on the environment of 

the Program are likely to be the greatest in these counties. Hence, the CCFGP can be seen 

as an important contribution to achieving sustainable land use changes especially in 

ecologically fragile area in North West China (Xie et al 2006).  

 

3.2 Sustainable Land use changes under CCFGP 
 

Even though the implementation of the CCFGP is justified on the basis of the results of 

the partial CBA, sustainable land use changes under the Program is not guaranteed. 

Sustainable land use changes also require that the Program be positioned within an array 

of policies focused on the rural economy so that the dual goals of environmental 

improvements and poverty alleviation can be achieved. A number of problems that have 

been identified in this research need to be addressed in order to achieve sustainable land 

use changes under the CCFGP. These mainly concern Program implementation and 

design, as well as the future financing of the Program. 

  

First, future revenue streams from forest and grass products and off-farm employment 

need to be secured under the CCFGP. The sensitivity analyses of the CBA results show 

that reduced forest and grass revenues and off-farm income have great impact on the 

viability of the Program and have the potential to make the Program uneconomic in 
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China. This suggests that careful monitoring of these factors and consequent policy 

measures will be needed to ensure the viability and long-term sustainability of the 

Program on the Loess Plateau.  

 

Forest and grass revenues depend on future outputs and prices of forest and grass 

products. The selection of suitable tree and grass species is crucial in securing the 

expected outputs in the arid and semi-arid Loess Plateau region. For instance, limitations 

on the number of species being planted could reduce biodiversity and timber yields, and 

trees thus planted could be more vulnerable to serious pest outbreaks. Technical support 

from local administrations should also be improved to increase the survival rates of trees 

and grass. Forest and grass revenues will also be threatened by the possible price fall due 

to an increased forest and grass products supply. The government therefore needs to take 

measures to facilitate the marketing of forest and grass products under the land 

conversion program through the development of transportation networks and the removal 

of trade barriers. Reducing technical and market risks will help to ensure the anticipated 

forest and grass revenue brought about by the CCFGP. 

 

Off-farm employment opportunities for rural households in China are constrained by the 

household registration (hukou) system. Instituted in the 1950s, the hukou system divides 

the population into ‘agricultural’ and ‘non-agricultural’ sectors and restricts rural-to-

urban migration (Wu and Treiman 2003; Johnson 1994). Despite reforms to the hukou 

system since the late 1970s when economic privatization and government reforms took 

place, restrictions continue to affect the lives of Chinese people, especially those in rural 

areas. Employment, housing, and social benefits are commonly linked to hukou 

identification. Rural migrants to urban areas are often unable to obtain equal access to 

public services such as health care and education. Continued hukou restrictions may be 

fueling the emergence of an excluded migrant population in China’s urban areas (Wu and 

Treiman 2003). If the constraints imposed by the hukou system are not removed, off-farm 

income will be at risk and so will be the economic efficiency of the CCFGP. 
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Second, sustainable land use changes that involve long-term revenue streams require 

farmers’ rights over the CCFGP land to be well defined and secured. Institutional and 

market imperfections initially drive households to choose to cultivate marginal lands. 

These imperfections include an incomplete property right regime, imperfect credit 

markets, and high transaction cost (de Janvry et al 1991). They characterise the plight of 

most rural communities in the developing world, limit the capability of rural households 

to make optimal production choices, and trap them into poverty and inefficient land and 

labour allocation decisions. As a result, households are unable to pursue more profitable 

activities and are left with no choice but to resort to cultivating steeply sloped and other 

marginal lands.  

 

The land tenure arrangements in China are on leasehold rather than freehold basis. This 

has implications for incentives for long-term land use changes. The security of title to 

land is weakened where only use rights (instead of ownership) to land are rendered. In 

addition, the land tenure settings under the CCFGP need further revision. In line with the 

Rural Land Contracting Law, which was approved by the National People’s Congress in 

August 2002, farmers who plant trees or grass under the CCFGP hold the property rights 

to the trees or grass, with the duration of the tenure extending to 70 years (PRC 2002a). 

Even so, the ownership of trees and grass on the CCFGP lands is still incomplete. For 

instance, there is a lack of disposal right of the timber and other forest products, because 

logging and timber procurement system in China is subject to strict government quota 

and regulations. If these imperfections are not removed, there is a risk that once the 

payment of subsidies expires, short term expedient returns will be preferred to long term 

(if somewhat larger) returns and the land use changes achieved will be reversed. This is 

especially likely to be the case when farmers are faced with natural, technical and market 

uncertainties.  

 

Thirdly, sustainable land use changes under the CCFGP depend on the implementation of 

the Program, in particular, whether the payments can be made on time and in full. Based 

on the farmer livelihood analysis conducted in this research, farmers in Ansai and 

Gonghe counties would be worse off during the first few years of the land use changes 
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without Program payments. This implies that if farmers were under-compensated due to 

delays and shortfalls in the payment, dissatisfaction, resentment and non-compliance 

would occur. This would present a direct threat to the viability of the CCFGP and 

sustainable land use changes induced by the Program would be at risk. 

 

In addition, with government funding for the CCFGP drawing to an end, it is worthwhile 

to explore options for financing the CCFGP into the future, especially in those counties 

that demonstrate poor financial viability without assisted land conversion. The on-site 

economic inefficiency of the CCFGP in these counties does not imply land use changes 

should not be pursued in these places. On the contrary, these counties are the most 

ecologically fragile area and the land conversion impacts of the Program are likely to be 

the greatest in these places. Indeed, the net economic costs in these counties are found to 

be off-set by the environmental benefits arising from land use changes, which shows that 

the implementation of the CCFGP in these counties is socially welfare enhancing. 

 

The viability of land conversion in these counties is therefore dependant on the ability of 

the public policy process to mobilise the surplus value created by the enhanced flow of 

environmental services from the land use changes to fund the required land management 

process. The on-going implementation of the Program means this funding must also be 

on-going. Payment schemes require adequate funding to ensure adequate levels of 

environmental services. Paying for forest protection, for instance, requires sufficient 

long-term funding to at least cover the costs of planting high-quality trees and 

maintaining them, as well as the opportunity costs of different forms of forestry vis-à-vis 

other land uses. Where financing is inadequate or not linked to specific quality indicators, 

farmers often revert to agriculture or plant trees with poor economic and ecological 

returns. The magnitude of willingness to pay from downstream beneficiaries for various 

environmental improvements under the CCFGP suggests that with strains on government 

finances, there is a possibility to look outside the public sector for additional finance for 

the implementation of the CCFGP beyond its official cessation in 2010.  
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3.3 Cost-effectiveness of CCFGP 
 

Even though the implementation of the CCFGP on the Loess Plateau is justified, its cost-

effectiveness needs further investigation to find out if the policy goals of the Program are 

achieved at the lowest costs. In other words, it is worthwhile to find out if there is room 

for better targeting of the Program. This has important policy implications because of the 

tight fiscal budget from the Government to support payments for environmental services 

in China.  

 

Because of the dual goals of the CCFGP in achieving poverty alleviation and 

environmental improvement, the targeting of the Program can be investigated from two 

perspectives: first, whether the Program has targeted the ‘right’ households in terms of 

achieving poverty alleviation and social equity in the rural communities; and second, 

whether the Program has targeted the right types of lands that have the lowest marginal 

opportunity costs and highest marginal environmental benefits (that is, the highest net 

benefits). The targeting of the Program to address the poverty issue is beyond the scope 

of this research. Only the environmental targeting is considered herein to assess the cost-

effectiveness of the Program.  

 

To enable a comprehensive assessment of the cost-effectiveness of the CCFGP, 

information is required on the marginal productivity (foregone productivity as 

opportunity costs) and marginal environmental benefits of the policy sites as well as the 

transaction costs of the mechanism. While the marginal environmental benefits of 

specific policy site can be estimated using the choice modelling results (detailed in 

Research Report No. 5), other information needed is not available. The research design 

and data availability, though, allows some preliminary conclusions to be drawn in 

relation to the cost-effectiveness of the Program.  

 

The farmer livelihood analysis found that Program payments have various impacts on 

farm households. At the moment, payments under the CCFGP are made on the broad 

basis of opportunity costs of land instead of the potential environmental benefits arising 
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from the land conversion, and there are only two levels of payments across the country to 

differentiate crop productivity in the North and South. While the payment is found to be 

important in some counties in changing land use patterns, it is less so in other counties 

where farm households are better off with the land use changes even without payments. 

For instance, the payment was found to play a key role in land use decision making for 

Ansai sampled households. Also, the payment was more important for sampled 

households in Gonghe where there is a large initial cost for farmers to initiate land use 

changes. These findings indicate that a single rate of payment of the Program in North 

China is inefficient in achieving sustainable land use changes in Program areas.  

 

In addition, the economic analysis of the agricultural production impacts of the CCFGP 

reported in Research Report No. 7 has shown that the Program changes the rural 

economic structure of the counties studied. This can have negative impacts on the social 

welfare for the Ansai and Gonghe county groups. With a large CCFGP land ratio and 

degraded pasture land, these counties are also the most ecologically fragile and the land 

conversion impacts on the environment of the Program are likely to be the greatest. This 

suggests that the CCFGP should target these area in particular and more resources should 

be diverted to these area in order to maximise the environmental benefits of the Program. 

In other counties such as Binxian and Minhe, policy measures such as extension activities, 

improved lending opportunities and better defined property rights may be sufficient to 

generate land use change. This suggests that the cost-effectiveness of the Program can be 

improved through better targeting of the Program sites.  

 

To improve the cost-effectiveness of the CCFGP, Uchida et al (2005) argued that 

payments should be indexed on the basis of each plot’s slope (the steepest ones that 

would provide for the greatest environmental benefit) and yield history (the lowest 

yielding plots to allow for the lowest payment to cover the plot’s opportunity cost). 

Suggestions on the improvements of the cost-effectiveness of the Program will be 

discussed in detail in the next section, with a focus on the potential of instituting a 

bidding process for access to government fund. This market approach is expected to 
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improve the environmental targeting of the CCFGP so that the cost-effectiveness of the 

Program could be enhanced.  

 

4. Policy Alternatives 
 

4.1 The Market Approach 
 

Increasing awareness, worldwide, of the social costs from land degradation, a growing 

demand for environmental improvements, and expanding wealth especially among urban 

residents are moving markets for environmental goods and services toward centre stage 

in the debate about environmental conservation. The growing prominence of markets 

comes at a time when established models of government financed environmental 

conservation are under strain. Through public payment, prices paid by governments are 

often determined by political or budgetary considerations, rather than economic 

evaluation of the environmental benefits involved. Growing public deficits and increasing 

frustration with governmental inefficiencies are spurring action to tap the potential of 

market approaches. 

 

While market approaches have the potential to improve social welfare, they are not 

without risks. Market performance depends on site-specific factors, including existing 

power-relations, demand and supply, the supply of information on trading conditions, and 

the level of transaction costs. Where conditions are less favourable, markets may lead to 

greater degradation, while at the same time reinforcing existing inequities. The emerging 

challenge therefore is to find the best market approach that, together with the right 

regulatory framework, will encourage just and efficient environmental conservation. 

 

A number of authors have discussed various market approaches for the provision of 

environmental goods and services (Powell et al 2002; Scherr 2002). According to them, 

market approaches can be grouped into three categories depending on their level of 

public involvement: self-organised private deals, open trading schemes and public 

payment schemes. While self-organised private deals include direct transactions between 
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those who benefit from environmental services and those who provide them, the public 

payment scheme is considered to be a market approach because it involves the public 

agencies purchasing services. In this section, focus is given to the use of open trading 

schemes as a policy alternative to improve the cost-effectiveness of the CCFGP. With 

open trading schemes, a government defines an environmental service commodity to be 

traded and devises regulations to create demand. Examples include carbon credits trading 

and salinity crediting trading. These trading schemes require a transparent framework, 

accurate accounting and verification systems.  

 

4.2 Design of Payment Schemes 
 

To tackle the issue of insufficient public budget, the cost-effectiveness of the CCFGP 

should be improved through better design of the payment schemes with innovation and 

the introduction of market mechanisms. It has been shown earlier in this report that the 

fixed-rate payments are inefficient in achieving the environmental goals and that there is 

room for better targeting of the Program. There are two main problems associated with 

the current payment scheme. First, the design of the payment scheme requires clear 

objectives and evaluation procedure to help allocate scarce financial resources. The 

implementation of the CCFGP demonstrates how the lack of clear, measurable objectives 

and means to evaluate progress toward meeting objectives can lead to unintended uses of 

funds. The Program typically has been paying to restore vegetation cover on the 

assumption that forests and grass will be beneficial, rather than to reward measurable 

environmental services.  

 

The second problem of the current CCFGP payment scheme is asymmetric information, a 

problem that has been identified as the factor that affects the functioning of markets for 

environmental goods and services associated with private land (Latacz-Lohmann and Van 

der Hamsvoort 1997). According to Latacz-Lohmann and Van der Hamsvoort, farmers 

know better than the program administrator about how participation in conservation 

actions would affect their production plans and profits, while environmental experts hold 

information about the significance of environmental assets that exist on farm land. 
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Furthermore, landholders may not have information about government priorities and may 

not understand how this information might influence subsequent contracts (Latacz-

Lohmann and Van der Hamsvoort 1997). Hence, the flat-rate Pigouvian taxes and 

subsidies may not fully correct market failure when information asymmetry is evident. 

Other forms of contract design or governance arrangements are therefore needed. 

 

Auctioning conservation contracts has emerged in recent years as a means of creating 

markets for public goods and to facilitate price discovery and allow resources to be 

allocated in a more efficient way (Stoneham et al 2003). Under the auction mechanism, 

the land to be converted could be identified through a competitive bidding system where 

land holders, in selected regions, are asked to bid for funds to undertake land 

improvement services. The criteria for selecting bids would include both the implication 

of the bid for longer-term project costs, and the environmental impact of the land use 

changes. Flexible payment mechanisms and competitive selection processes have the 

potential to improve the cost-effectiveness of conservation contracting because of the 

cost revelation advantages of bidding process (Latacz-Lohmann and Van der Hamsvoort 

1997). In other words, the lowest cost providers of environmental goods and services can 

thus be identified and selected into the conservation contracts. 

 

Through empirical studies of Victoria’s Bush Tender trial in Australia, Stoneham et al 

(2003) found that it was possible to create at least the supply side of a market for nature 

conservation and in conjunction with a defined budget, prices were discovered and 

resources allocated through contracts with landholders. A biodiversity benefits index was 

developed to incorporate the current conservation value of the site, the amount of service 

offered by the landholder and the cost of the conservation action, nominated in the bid. 

Bids were then ranked according to their biodiversity benefits (Stoneham et al 2003). 

Their studies show that an auction for conservation contracts could offer large cost 

savings to governments interested in nature conservation on private land. Meanwhile, 

problems with government intervention programs, such as poor monitoring, 

administration and accounting for performance of the programs, can be tackled so that 

broad scale long-term landscape outcomes can be secured (Stoneham et al 2003).  
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Similarly, the Conservation Reserve Program (CRP) in the United States, with its 

motivation having certain parallels with the situation of the CCFGP in China, offers 

annual rental payments for 10 to 15 years plus cost-sharing to establish vegetative cover 

(grass or trees) on cropland or pasture land (Heimlich 2003). It requires that payments to 

landholders be allocated on a competitive basis to achieve broad environmental 

objectives. Under the CRP, farmers bid for public funds based on an environmental 

benefits index (EBI) as a relative preference measure for the different environmental 

goods and services arising from the land use changes. The EBI scores are based on six 

environmental factors and a cost factor. The environmental factors include wildlife, water 

quality, erosion, enduring benefits, air quality and conservation priority areas. Bids are 

ranked using the EBI and contracts are selected until the budget is exhausted (Heimlich 

2003). 

 

There are a number of problems that have been identified through the implementation of 

these conservation auction programs. First, there is the possibility of strategic bidding and 

collusion between landholders bidding in an auction. For instance, repeated auctions of 

the CRP allow bidders to learn from previous rounds so that they can adjust their bids 

using this information. As a result, the increased information rent reduces the efficiency 

of the auction. Second, auction and bidding will not be costless. It has been found that 

transaction costs for the first round of Bush Tender, which included on-site research, 

ecological scoring and auction administration costs, amounted to 50 to 60 per cent of the 

amount used in the auction (Latacz-Lohmann and Schilizzi 2005). These problems 

highlight the need for consideration in the careful design of the auctions.  

 

4.3 Payment Design with the CCFGP 
 

A competitive bidding process based on auction principles could be adapted to the 

Chinese context in order to allocate the CCFGP funds more efficiently. The bidding 

system has a price minimisation objective, with bidders competing to secure funds to 

undertake land conversion and revegetation activities under the CCFGP. The successful 
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implementation of the mechanism would lead to a more efficient outcome if it created an 

environment in which the prices of accepted tenders were likely to reflect the cost of 

undertaking land improvements less the private benefits that participating farmers can 

expect to retain.  

 

The implementation of the bidding system would require clearly defined property rights 

for land holders. Unlike in the United States and Australia where private property rights 

of farmland owners are strong, all the land in China is owned by the state or the 

collectives represented by local governments. Farmers have only the use rights to the land 

and very often these rights are incomplete or insecure. This would impose risks for 

participating farmers if they entered into the bidding scheme as individuals because their 

payments would not be guaranteed. Moreover, landholders in China are normally of 

small scale (Hyde et al 2003). This implies high transaction costs that would occur under 

the bidding system and hence challenges its cost-effectiveness. Taking these into 

consideration, it is likely to be more practical for local governments at the township level 

to enter into the bidding for available funds for the implementation of the CCFGP on 

behalf of small landholders. This would reduce transaction costs and also secure the 

property rights to the land entering into the long-term contracts.  

 

As the first step, information should be made available on the broader environmental 

goals that the central government aims to achieve with the CCFGP funds. These can be 

described in terms of the environmental attributes used in the CM studies, namely 

sandstorm and sediment discharge reductions, and improved landscape and biodiversity. 

The priority list of the preferences of these environmental attributes, however, should not 

be revealed to the public to avoid the strategic behaviour in the bidding process at the 

township level. Applicant bids should include details of their revegetation plans such as 

the selection of tree/ grass species and land areas to be converted as well as their bid 

prices which include both their inputs into the Program and the opportunity costs of land.  

 

The impact on these attributes of farm level changes in land use (expected environmental 

outcomes) could be predicted either by the township governments in their bids or could 
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be assessed by governments at higher levels. Land improvements in different locations 

are likely to yield a different set of environmental benefits, and resource management 

agencies at county or provincial level are likely to hold such information. The availability 

of the implicit prices of the environmental attributes derived from the CM study will then 

make it possible to work out the value of the potential environmental benefits of each bid.  

 

Once information on the environmental benefits of land improvements and the costs of 

these contracts is available, those bids that produce a benefit cost ratio less than one will 

be rejected because it is not economical to undertake any land improvement activities 

when the costs exceed the benefits. Applicant township governments will then be ranked 

by the ratio of environmental benefits over the prices that they bid for the revegetation 

contracts. Those with higher benefit cost ratios will be selected into the Program and 

funds will be allocated based on their bid prices until the CCFGP budget is exhausted.  

 

This bidding process would allow applicant township governments to identify the 

revegetation activities applicable to their agronomic systems and enable them to deal with 

the uncertainty about the value of the action required to secure the desired outcome 

(Latacz-Lohmann and Van der Hamsvoort 1997). It is expected that through such a 

mechanism, the lowest cost providers for the environmental goods and services desired 

by the society could be selected into the CCFGP, and hence the cost-effectiveness of the 

Program can be achieved. In addition, with the environmental index (for example, EBI) 

converted to a measure of benefits through the use of the implicit prices of environmental 

attributes, the efficiency of government intervention through the CCFGP can be secured. 

This is because only those bids with their marginal benefits outweighing marginal costs 

will be selected.  

 

It is important to note that the bidding system should be based on sound scientific 

information. Even though the government holds site specific information on the 

environmental impacts of land improvements under the CCFGP, the transformation 

function that maps the revegetation actions (inputs) into outcomes may not be known 

with certainty. Hence the assessment of environmental impacts at the bidding stage and 
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compliance monitoring during the implementation need to be supported by increased 

investment in research specifically on biophysical modelling of site-specific revegetation 

and its consequent environmental impacts. Good information on the impacts of land 

improvements on the environment is necessary for cost effective policy outcomes, 

regardless of the mechanism used to allocate funding. 

 

A well thought out design of the bidding process is critical to ensure the effective 

operation of the scheme. For instance, Heaney and Beare (2002) argue that several issues 

need to be considered in competitive tendering for public investment in improving water 

use efficiency in Australia. These include attractiveness and simplicity of participation, 

setting the reserve price, bid assessment and the specification of management contracts. It 

is beyond the scope of this research report to look into details of these issues. However, 

they have implications for the proposed bidding scheme under the CCFGP. For instance, 

it will be important to stipulate in the management contracts the rights and conditions 

necessary to implement land improvements, conditions of payment and compliance, and 

penalty for non-compliance. Different designs of the contracts will have different 

implications for monitoring, compliance and payment. The term of contracts is another 

important issue that needs to be considered for the design of the bidding process. 

Contracts may be for the long term to create sufficient incentives for the participants but 

may also have limited terms to maintain flexibility to respond to changes in the market 

for environmental goods and services.  

 

The success of the mechanism would also be heavily reliant on the appropriate 

institutional arrangements to provide the rights and legal framework to make the process 

operational. Throughout the process a consultation mechanism would need to be put in 

place between the township governments and participating farmers so that concerns of 

the farmers could be taken into account. This would protect the interests of participating 

farmers so that an incentive mechanism could be built into the system. Once the bidding 

is successful and the contract is approved, cost and benefit sharing between the township 

governments and participating farmers need to be arranged and rights and responsibilities 

of each need to be specified in sub-contracts.  
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Finally the property rights structure is a key factor in the success of any payment system. 

It is important to define the rights and responsibilities of service providers and 

beneficiaries to ensure that the person paying for ecosystem services will actually receive 

these services and that the party being paid actually has the right to receive payments. 

The property rights structure needs to create conditions where farmland owners have 

unquestionable rights to decide their land use. The ambiguity and insecurity in China’s 

land tenure arrangement as well as the ownership over trees and grasses growing on that 

land will prevent the establishment of the bidding mechanism or any other market 

instruments (private deals, etc.) to internalise the environmental externalities. Further, the 

ill-defined property rights will undermine farmers’ incentives to undertake/ maintain 

CCFGP once the government stops the payment.  

 

5. Conclusions 
 

This research report provides a policy analysis of the CCFGP based on a partial CBA of 

the implementation of the Program in North West China over a 20-year time period. 

Government intervention through the CCFGP has been justified on the ground that the 

Program is found to improve the social welfare of the Chinese people in the region, and 

moreover it has initiated land use changes especially in the ecologically fragile area. Even 

so, sustainable land use changes under the Program are not guaranteed. The sustainability 

of the CCFGP will depend on the implementation and design of the Program as well as 

the future financing of the Program. 

 

The cost-effectiveness of the CCFGP has also been examined in this research report. 

Similar to the findings from other research studies (Uchida et al 2005; Xu et al 2005), it 

has been found that the Program has not been cost-effective in achieving its 

environmental goals. The cost-effectiveness of the Program can be improved through 

better targeting of the Program sites, with the development of environmental service 

market being one solution. The potential of instituting a bidding system to allocate 

CCFGP funds has been discussed in detail in this report.  
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This research report provides policy directions for the future implementation of the 

CCFGP that have not yet been fully considered in the Chinese context. Taking into 

account the national circumstances, policy environment and political economy of China, 

it is more feasible to undertake the CCFGP mainly through the public payment scheme, 

but better policy design is called for to minimise the costs associated with Program 

implementation. Market-based approaches could be introduced in allocating government 

funds to improve the cost-effectiveness of the CCFGP, with the bidding system being one 

of the potential options. In addition, self-organised private deals and open trading 

schemes can be trialled for some specific environmental services provided by the CCFGP 

where the bio-economic linkages are well established, the user groups are more easily 

identified, and where transaction costs are lower.  
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