
 

 

ISSN: 1449-7433  
Australian Centre for International Agricultural Research (ACIAR) Project: 

ADP/2007/055 
  

Sustainable Land Use Change in China  

Research Reports 

 
 
Research Report No. 1 

 

Using a Bidding Scheme to Improve Land  

Use Policy in China – An Outlook Study 
 
By  

Xuehong Wang and Jeff Bennett 
July 2009 

 
 
 
 
 
About the Authors  
 
Xuehong Wang is Post-doctoral Fellow, Crawford School of Economics and Government, the 
Australian National University.  
 
Jeff Bennett is Professor, Crawford School of Economics and Government, the Australian 
National University. 

1 
 



Sustainable Land Use Change in China Research Reports are published by the 
Crawford School of Economics and Government at the Australian National University, 
Canberra, ACT, 0200, Australia.  
 
These reports present discussion and preliminary findings of the research project 
‘Sustainable Land Use Change in China’. This project is a collaborative project 
between the Australian National University, Victorian Department of Sustainability 
and Environment, China National Forestry Economics and Development Research 
Centre, Sichuan Department of Forestry and Peking University. This research project 
is funded by the Australian Centre for International Agricultural Research (ACIAR).  
 
The views and interpretations expressed in these papers are those of the author(s) and 
should not be attributed to the organisations associated with the project.  
 
Because these reports present the results of work in progress, they should not be 
reproduced in part or in whole without the authorisation of the Project Leader, 
Professor Jeff Bennett.  
 
Any comments on these reports will be gratefully received and should be directed to:  
 
Professor Jeff Bennett  
Crawford School of Economics and Government  
The Australian National University  
ACTON ACT 0200  
Australia  
Telephone: +61 2 6125 0154  
Facsimile: +61 2 61258448  
Email: Jeff.Bennett@anu.edu.au 

 

 

 

 

 

2 
 



 

Table of Contents 

 

 
Abstract ..................................................................................................................................... 4 

1. Introduction........................................................................................................................... 5 

2. Land Degradation and Government Response ..................................................................... 6 

3. Inefficiency of Current Land Use Change Programs.............................................................. 8 

4. The Bidding Scheme ............................................................................................................ 10 

5. Auction and Contract Design Issues.................................................................................... 12 

6. Case Study ........................................................................................................................... 16 

7. Conclusion ........................................................................................................................... 19 

References............................................................................................................................... 20 

3 
 



Abstract 
 

Ecological restoration programs in China involve hundreds of billions of RMB funded 
by the Government. Previous studies found the use of these government funds was 
inefficient in achieving environmental policy goals. It is of great policy significance 
for the Chinese Government to introduce innovative policy alternatives to improve the 
efficiency of the use of these ecological funds. This research report provides an 
overview of a bidding scheme as a potential market-based policy instrument to 
allocate government conservation funds in an economically more efficient manner. 
Key auction and contract design issues are discussed with special relevance to a 
bidding scheme trial to be conducted in China. Based on theoretical and empirical 
explorations, a preliminary auction design for the bidding trial to be conducted in 
China’s Sichuan Province is outlined. 
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1. Introduction 

Worldwide, payments made by governments to stimulate land use change are often 
determined by political or budgetary considerations, rather than any economic 
evaluation of the benefits and costs involved. This is true of the ecological restoration 
programs in China, including the Conversion of Cropland to Forest and Grassland 
Program (CCFGP), the Forest Ecosystem Compensation Program (FECP) and the 
Natural Forest Protection Program (NFPP). Earlier studies found that subsidies 
provided under the CCFGP were inefficient in achieving land improvement goals 
(Bennett et al 2008; Xu et al 2003; Uchida et al 2005). As these land use change 
programs involve substantial government funding, it is of great policy significance for 
the Chinese Government to improve the efficiency of the use of these government 
funds.  

 

In recent decades there has been increasing interest in the use of auctions or bidding 
schemes for conservation contracts by governments mainly in developed countries. 
The bidding scheme has a price minimization objective, with bidders competing to 
secure government funds to undertake land conversion activities. Under this market 
mechanism, ‘quasi-markets’’ for the provision of environmental goods and services 
can be created in which farmers voluntarily enter into agreements to produce 
predefined public goods in return for a payment. Theory suggests that auctioning 
conservation contracts is cost-effective and can help to save public spending on 
provision of environmental goods and services. However, the bidding is a complex 
incentive mechanism which involves a higher risk of failure as compared to a simple 
fixed-rate payment. Empirical studies of previous auction programs and trials show 
that there have been both successful cases and failures. 

 

This research report is the first in a series of the ACIAR funded project entitled 
“Improving the Efficiency of Land Use Change Policy in China”. The overall 
objective of the research project is to provide a comprehensive analysis and 
understanding of whether the introduction of market-based instruments would 
improve the efficiency of land use change programs in China. Specifically, the 
feasibility of a bidding scheme for conservation contracts in allocating government 
funds will be explored.  

 

In this report, background information on land use change programs in China is 
outlined and the rationale for this project discussed. In Section 2, land degradation in 
China and government responses to reverse the trend are introduced. This is followed 
by a discussion in Section 3 of the inefficiency problem associated with the current 
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land use change programs and some innovative approaches already undertaken by the 
government in tackling the problem. Section 4 provides an overview of the bidding 
scheme as an emerging market-based instrument used in conservation activities in 
some developed countries, with a focus on its theory and practice. In Section 5, 
specific auction and contract design issues which are of relevance to the bidding trial 
in China are outlined. Section 6 provides details of the case study area and the 
preliminary design of the trial. This report concludes in Section 7.  

 

2. Land Degradation and Government Response 

China has the world’s largest population and a relatively low resource base per capita. 
Mountainous terrain accounts for about two-thirds of the country’s total territory 
(Huang 2000). The topography and resource use pressure make China vulnerable to 
land degradation. This vulnerability was exacerbated by the government policy of 
food self-sufficiency, which put more and more marginal lands into cultivation in 
order to grow crops. 
 
Land degradation in China has become a major concern for policy makers and the 
general public in the past few decades. The existing area subject to soil erosion 
accounts for about 38.2 per cent of the national territory (Huang 2000), leading to a 
decrease in agricultural productivity and other off-site impacts such as increased 
incidence of dust related air pollution and reduced hydraulic capacity of river systems. 
Roughly one third of the country’s total area is prone to desertification, with the rate 
of desertification accelerating during both the 1980s and the 1990s (Jia 2003). The 
area of salinised land is estimated at about 10 per cent of the national territory (Huang 
2000). 
 
Deforestation presents another type of land degradation in China. China has a forest 
cover of 18.21 per cent of its total territory (SFA 2004). Despite an initial decline in 
forest area during the 1970s, the trend has been reversed since the 1980s due to major 
programmes of reforestation, afforestation and shelterbelt establishment. Although 
there has been an increase in plantation forests and hence a growth in both forest area 
and forest stock volume by the early 1990s, harvesting of natural forest has continued 
due to increasing domestic demand for timber. As a result, there has been a decline in 
the share of mature forests. Deforestation has exacerbated soil erosion and the loss of 
biodiversity. 
 
With growing evidence emerging that resource-use pressure is causing land 
degradation, more and more attention is being given to the ways in which natural 
resources are being managed. A number of land-use policy initiatives, especially 
some key ecological policy programs have been implemented by the Chinese 
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Government since the late 1990s to tackle the problem of land degradation. These 
include the Natural Forest Protection Program (NFPP), the Program for Conversion of 
Cropland to Forests and Grassland (CCFGP, otherwise known as the Grain for Green 
Program), and other ecological restoration programs such as the sand control program 
in North China. These new ecological undertakings were mainly driven by the 1998 
Yangtze River flooding and the 1997 Yellow River “dry-out”. These events 
heightened public awareness of the severity of ecological degradation in China and its 
potential environmental and economic consequences (World Bank 2001).  

 

The NFPP was initiated in 1998 to counter the impacts of deforestation. The Program 
featured a logging ban on the 30.38 million ha of currently existing natural forests in 
the upper reaches of the Yangtze River and the upper and middle reaches of the 
Yellow River. For the planted forest and unplanted forestland in that region, the 
government adopted a policy of ‘closing mountains’ or ‘complete stoppage’ of 
logging activities. For degraded lands in that region that are appropriate for 
afforestation, trees and grasses are being planted. For other state-owned forest regions, 
the policy has been lightened to a logging reduction (CCICED 2002).  
 
The CCFGP is a major initiative to integrate water and soil conservation with 
agricultural restructuring, poverty reduction and sustainable development. It involves 
millions of smallholders and includes a broad set of government agencies and a great 
diversity of land-use types. The policy focus is the upper reaches of the Yangtze River 
and the upper and middle reaches of the Yellow River (CCICED 2002). The CCFGP 
calls for the return of cropland to forest or grassland on steep slope land or lands that 
are severely degraded (State Council 2002). It also calls for the simultaneous 
afforestation/greening of barren mountains and lands. Farmers who convert their 
farms back to trees or grassland cover are subsidized with cash and grain, and are also 
provided with free seeds and saplings for reforestation activities (CCICED 2002). 
Experimentation for the CCFGP was first carried out in 1999. In January 2002, the 
Program was formally launched. A total of 25 provinces and autonomous regions 
were included (PTFDSSD 2003). 
 
In addition to the NFPP and CCFGP, the Chinese Government undertakes the Forest 
Ecosystem Compensation Program, Sand Control Program in the Vicinity of Beijing 
and Tianjin, and Shelterbelt Protection Program along the Sources of Major River 
Systems to resolve problems of land and water degradation. Other major policy 
reforms include forest land tenure reform in the collectively-owned forest area.   
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3. Inefficiency of Current Land Use Change Programs 

Currently, land use change and ecological restoration programs in China are largely 
supported by public finance with an aim to provide the environmental goods and 
services that society demands. These programs involve substantial government 
funding. For instance, a total budget of CNY 700 billion has been invested in the 
NFPP and the Forest Ecosystem Compensation Program. A total of CNY 130 billion 
has been allocated to the CCFGP since its inception (SFA 2007). With this magnitude 
of funding for ecological restoration, it is of great policy significance for the Chinese 
Government to improve the efficiency of the use of these public funds.   
 
The use of public funds in forest management programs in China has been found to be 
inefficient for three main reasons. First, there is a lack of clear, measurable objectives 
and means to evaluate progress toward meeting objectives, and this can lead to 
unintended uses of funds. These programs, typically, have been paying to restore 
vegetation cover on the assumption that forests and grass will be beneficial, rather 
than to reward measurable environmental services. In other words, rewards are not 
based on environmental outcomes but rather are linked to activities. 
 
Second, the allocation of government funds are normally based on the total areas 
being planted whereas costs and benefits of land use change vary across space. Hence, 
a single-rate payment may not be efficient in achieving environmental goals. For 
instance, payments under the CCFGP are made on the broad basis of opportunity cost 
of land converted instead of recognising the potential environmental benefits arising. 
Previous research (Bennett et al 2008; Uchida et al 2005) found that better 
environmental targeting is possible and desirable for the CCFGP.  
 
Third, there is the problem of asymmetric information. Farmers normally 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. 
The flat-rate Pigouvian taxes and subsidies may not fully correct market failure when 
information asymmetry is evident. Ways to reveal such information need to be 
explored in order to better decide the levels of public payments.  
 
The previous ACIAR project (ADP/2002/021) investigated the sustainability and 
cost-effectiveness of the CCFGP through a socio-economic assessment of the 
Program. Both on-site and off-site effects of the Program were quantified for 
inclusion in a cost-benefit analysis to assess the overall impact of the CCFGP on the 
Chinese community. While the overall conclusions were positive for the Program, 
questions remained with regards to the efficacy of the Program. Specifically, the 
targeting of the Program’s expenditure in achieving the best environmental outcomes 
was questioned.  
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Under the CCFGP, payments are made on the broad basis of opportunity costs of land 
instead of the potential net benefits arising from the land conversion, and there are 
only two levels of payments across the country to differentiate crop productivity in 
the North and South. Through a farmer livelihood analysis, the previous study found 
that Program payments have various impacts on farm households. While the payment 
was found to be important in changing land use patterns in some counties, it was less 
so in other counties where farm households were found to be better off with the 
land-use changes even without Program payments.  
 
Furthermore, the economic analysis of the agricultural production impacts of the 
CCFGP showed that the Program changes the rural economic structure of counties 
with a large CCFGP land ratio and degraded pasture land and can have negative 
impacts on the social welfare for these counties. However, these counties are 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 areas in particular and more resources should be diverted to these areas in order 
to maximize the net benefits of the Program. In contrast, in other counties, policy 
measures such as extension activities, improved lending opportunities and better 
defined property rights may be sufficient to generate efficiency improving land-use 
change.  
 
These findings indicate that a single rate of payment of the Program is inefficient in 
achieving sustainable land-use changes in Program areas. The cost-effectiveness of 
the Program could be improved through better targeting of the Program sites to ensure 
that the policy goals of the Program can be achieved at the lowest costs. This has 
important policy implications because of the tight fiscal budget from the government 
to support payments for environmental services. Recommendations on alternative 
policies to achieve sustainable land use change were made based on these findings. 
They involved more innovative, market-based instruments being introduced to 
improve the efficiency of the land use change policies in China. 
 
Similarly in other parts of the world such as in Europe where environmental 
contracting has become a key instrument of rural environmental policy, a single, fixed 
payment for compliance with a pre-determined set of management prescriptions 
remain. The main problem identified for agri-environmental contracting is adverse 
selection which arises from information asymmetry (Latacz-Lohmann and Schilizzi 
2005). With adverse selection, farmers who have already managed their land in an 
environmental friendly way have a greater incentive to join a conservation scheme 
than farmers with less environmentally friendly farming practices. This results in 
comparatively small additional environmental benefits and an overcompensation of 
compliance costs and undermines the cost-effectiveness of the policy. Furthermore, 
such agri-environmental policy provides producers with little incentives for 
innovation such as methods of reducing costs, because rewards are linked to activities 
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instead of environmental outcomes. These problems call for innovative policy designs 
to improve the performance of agri-environmental policies. 
 

4. The Bidding Scheme 

Auctioning conservation contracts has emerged in recent years as a means of creating 
markets for public goods, to facilitate price discovery and to allow resources to be 
allocated in a more efficient way (Stoneham et al 2003). This innovative 
market-based instrument was developed on the basis of contract and auction theory. 
Under an auction mechanism, the land to be converted can be identified through a 
competitive bidding scheme where land holders, in selected regions, are asked to bid 
for limited funds to undertake environmental improvement services.  
 
Theory suggests that auctioning conservation contracts is cost-effective and can help 
to reduce public spending on programs for provision of environmental goods and 
services. Because of competition, farmers have an incentive to reveal their true 
compliance costs. This reduces over-compensation and increases cost-effectiveness. 
Bids submitted by participating farmers are ranked on the basis of two key 
components. The first is the farmer’s bid price, which normally comprises their 
compliance costs of the conservation contract, opportunity costs of their foregone 
benefits from previous land practices, and a risk premium in the case of output-based 
payment which will cover the farmer’s losses arising from factors beyond farmers’ 
control (such as droughts or pest invasions). The second component is the assessment 
of potential environmental outcomes from farmers’ proposed conservation activities. 
Through the bidding scheme, the highest net benefit providers of environmental goods 
and services can thus be identified and selected into the conservation contracts. 
 
Conservation auctions carried out or piloted worldwide include the Conservation 
Reserve Program (CRP) in the United States, the Bush Tender pilots, the Auction for 
Landscape Recovery (ALR) and EcoTender in Australia, Challenge Funds in the 
United Kingdom, and the Grassland Conservation Pilot Tender in Germany (see a 
thorough literature review in Latacz-Lohmann and Schilizzi 2005). These auction 
programs differ in their objectives, auction design, and auction outcomes. They also 
have different ways of setting reserve prices, assessing environmental benefits and 
ranking bids. Except for the CRP, most of these auction programs have been small 
scale. 
 
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. Because the 
environmental outcome is difficult to measure and monitor and monitoring such 
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impact would be costly, contracts were specified on the basis of inputs such as 
fencing, weed control, understorey protection and so on. A biodiversity benefits index 
(BBI) 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 over a fixed-price scheme 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).  
 
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). The CRP has been 
run as a multiple sign-up scheme and hence conservation auctions are repeated over 
time. 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). 
 
The BushTender and the CRP both rely on the use of EBI scores to reflect the demand 
for environmental conditions. As such, neither involves an analysis of the net-benefit 
arising from alternative farmer bids. They are thus limited to a cost-effectiveness 
approach. To progress to a net benefit maximising format, the bidding scheme must 
be supplemented with information regarding the communities’value from the 
environmental goods supplied. This allows the demand side of the market to be 
incorporated into the bidding scheme. 
 
Despite its theoretical advantages, an auction is a complex incentive mechanism 
which involves a higher risk of failure compared to a simple fixed-rate payment. 
Insufficient bidding competition and the risk of learning on the part of bidders, 
especially in a multi-round auction setting, are potential problems. In addition, high 
transaction cost might undermine the cost-effectiveness of auctions for conservation 
contracts. The transaction costs associated with bidding schemes might be higher than 
the fixed-rate payment scheme in some cases. Transaction costs for conservation 
auction programs include costs associated with designing the auction scheme, 
information dissemination, administration of contracts, compliance monitoring, 
environmental monitoring and evaluation of the scheme. For instance, it has been 
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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 funds used in the auction (Latacz-Lohmann and Schilizzi 2005).  
 

5. Auction and Contract Design Issues 

Auction and contract design are key to ensure the cost-effectiveness of bidding 
schemes. Although the potential of auctions as a policy tool for allocating public 
resources has been widely recognised, auction theory is not well developed for 
conservation auctions and thus offers little guidance for the design of conservation 
auctions. Auction design needs to be adapted to the situation to ensure optimal 
outcomes. Designing auctions that work well in the field can pose significant 
challenges. Auction design issues include the choice between different payment 
formats (discriminatory format or uniform pricing), the reserve price strategy, whether 
the auction should be conducted with a fixed budget or with a fixed output target, 
dealing with bidder learning in repeated auctions, capturing conservation synergies 
through joint bidding, the choice of bid evaluation systems, and information hidden 
versus information revealed to bidders (Latacz-Lohmann and Schilizzi 2005). 
Different auction designs have different impacts on bidding behaviour and auction 
outcomes.  
 
Most analyses testing alternative auction designs have relied on economic 
experiments, numerical simulations or economic reasoning. A number of laboratory 
auction experiments have been conducted to investigate the outcome properties of 
alternative auction designs. Cason et al (2003) examined whether the level of 
environmental benefit information being revealed to landholders has an impact on 
total pollution abatement in multi-round, sealed-offer auctions and suggested that 
concealing the information may improve regulatory efficiency. Cason and 
Gangadharan (2005) investigated the outcome properties of uniform versus 
discriminatory-price auctions for reducing non-point source pollution and concluded 
that the discriminatory format had superior overall market performance. Schilizzi and 
Latacz-Lohmann (2007) compared the performance of conservation auctions vis-a-vis 
the benchmark of ‘equivalent fixed payments’ in both budget-constrained and 
target-constrained repetitive auction settings. The comparison was made with the use 
of economic experiments where opportunity costs were perfectly controlled. It was 
found that auctions perform better than equivalent fixed-payment programs only in 
one-shot settings and that repetition erodes the advantage of auctions. In addition, the 
budget-constrained auction format outperforms the target-constrained auction with 
repetition suggesting that budget-constrained format might be more appropriate for 
multiple-signup conservation programs.  
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A thorough discussion of these auction design issues can be found in Latacz-Lohmann 
and Schilizzi (2005) and hence will not be elaborated here. However, a few key 
auction design issues are worth noting because of their relevance to the conservation 
context and in particular to the bidding trial to be conducted in China.  
 
Payment Format 
 
Payment format specifies the way of determining contract payments on the basis of 
bids. In the discriminatory (first-price) format, which is the most commonly used 
format in conservation auctions, the winning bidders are paid an amount equal to the 
payment stated in their bids. With a uniform-price tender, all successful bidders are 
paid the price of the highest successful or the lowest rejected bid. The choice of 
payment format has implications for bidding behaviour. Under the discriminatory 
format, a farmer’s bid determines both the chance of winning and the price received 
for selected activities. This creates an incentive for farmers to shade their bids above 
their true costs. In contrast, under uniform pricing, a farmer’s bid only determines the 
chance of winning but not the payment received. Farmers’ dominant strategy would 
then be to bid their true costs.  
 
Despite its theoretical advantage, uniform pricing may run the risk of 
overcompensating those who farm marginal land because the price reflects the 
amount of compensation required by operators of more productive land. This may 
also discourage farmers with productive land to participate. No empirical studies 
explicitly address the choice of payment format for conservation contract auctions. 
However, the choice of payment format should depend on the specific implementation 
context. So far the discriminatory payment format has been the most commonly used 
approach for conservation auctions. Because uniform pricing is more complex and 
difficult for farmers to comprehend, a single-round discriminatory pricing tender will 
be trialled in China. 
 
The Reserve Price Strategy  
 
The reserve price strategy sets an upper limit on the amount the conservation agency 
is willing to pay for a unit of the conservation good being traded. It is often used when 
the bidding competition is expected to be weak and if there is risk of bidder collusion. 
As these potential problems are not perceived to be key issues in the bidding trail to 
be conducted in China, this design issue will not be discussed in detail in this report. 
However, by examining the reserve price strategy in the multi-round CRP, 
Reichelderfer and Boggess (1998) found that the reserve prices create an anchoring 
bias in that farmers revised bids from previous rounds by offering bids at the reserve 
price. This anchoring effect in the reserve price literature has implications for the 
bidding trial in China, as local farmers have previous experiences with fixed-rate 
ecological payment schemes such as CCFGP and NFPP and hence may anchor their 
bid prices accordingly. This will be explored further in the bidding trial in China. 

13 
 



 
The Bid Evaluation System 
 
Bids can be selected by comparing payments (bid prices) either to farmers’ proposed 
activity levels or expected conservation benefits arising from the proposed activities. 
In cases where multiple environmental objectives are pursued, a multi-criteria bid 
scoring system was used to aggregate the various dimensions of quality into one 
figure representing an estimate of the overall conservation benefit of each bid. 
Examples include the EBI used for CRP in the United States and BBI used in the 
Bush Tender trial in Australia. These aggregation methods differ in the choice of 
relative weights for the different attributes which reflect relative preferences of the 
agency for these attributes. In other words, the agency determines weights for the 
different attributes.  
 
While such a multi-criteria bid scoring system reflects the agency’s preferences for 
various environmental attributes, it does not necessarily capture the preferences and 
priorities of the society for environmental goods and services. Nor does it enable the 
selection of bids on the basis of net benefits provided. In the bidding trial to be 
conducted in China, a new approach will be adopted for bid evaluation. Specifically, a 
choice modelling (CM) exercise will be conducted to derive the implicit prices 
(marginal willingness to pay of the society) for each environmental attribute. The CM 
exercise will build on ecological models that relate land improvement activities to 
water quality, air quality and biodiversity impacts. With the implicit prices of 
environmental attributes available from the CM exercise, an environmental and 
biodiversity benefit index can be converted to a monetary measure of benefits and can 
then be compared against farmers’ bids to supply them.  
 
There are two main advantages of this new approach as compared to the use of a 
benefit index. On the one hand, the use of implicit prices reflects the environmental 
preferences from the broader society rather than what policy makers or scientists think 
are best for the society. On the other hand, the efficiency of government intervention 
through the key land use change programs can be secured, because only those bids 
with their marginal benefits outweighing marginal costs will be selected. However, 
using CM to derive environmental benefits for each bid depends heavily on the 
availability and accuracy of the ecological model that maps actions into 
environmental outcomes. It may also be more costly than the use of the multi-criteria 
bid scoring system such as EBI and BBI. This will be further tested in the bidding 
trial in China. 
 
Joint Bidding 
 
In the literature joint bidding has been discussed in the context of site synergies which 
indicates that a parcel’s conservation value may increase if adjacent parcels are also 
put under conservation management. Neighbouring landholders are allowed to submit 
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joint bids that cover sites belonging to different holdings so that bids with synergetic 
values can be accepted together. Landholders can decide among themselves how best 
to share effort and payments. One of the key auction design issue here is for the 
agency to decide how best to provide incentives for landholders to act together. The 
efficiency and payment properties of joint bidding have not been widely explored in 
the literature. One problem associated with joint bidding is the lack of bidding 
competition and potential collusion thus arise.  
 
Joint bidding for site synergy is unlikely to be a key issue in China because of the 
small scale of land for each farm household. However, it is worthwhile to include 
joint bidding in the bidding trial in China for the following reasons. First, because of 
the large number of rural households in a local setting and the small scale of land for 
each household, allowing joint bidding is likely to reduce transaction costs. Second, 
off-farm employment has become more prominent in rural China in the past decade so 
that there is a lack of labour for some rural households. Allowing joint bidding 
provides an opportunity for participating households to share effort in conservation 
activities. For the trial in China, joint bidding is an issue that will be further explored. 
 
Contract Design Issues 
 
The success of the auction and bidding mechanism would also be heavily reliant on 
the appropriate institutional arrangements to provide the rights and legal framework to 
make the process operational. Different designs of the contracts will have different 
implications for monitoring, compliance and payment. 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.  
 
The bidding scheme tries to link rewards to environmental outcomes, but these 
environmental outcomes are difficult to observe due to their long-term nature. Hence 
in practice, the payment is still largely effort-based in the sense that payment is made 
once a farmer has signed a conservation contract and has implemented the stipulated 
conservation activities. This requires strict monitoring of the farmer’s compliance 
with the conservation contract. For instance, conservation contracts for the 
BushTender trial were developed based on inputs rather than outputs. Individual 
management agreements specifying a schedule of management commitments were 
employed with progress payments made on the basis of inputs (Stoneham et al 2003).  
 
Monitoring compliance with the terms of the contract is crucial in the successful 
implementation of the scheme. If farmers are successful in avoiding detection by the 
government agency, they receive the payment without incurring the costs implied by 
their contractual obligations. The term of contracts is another important issue that 
needs to be considered for the design of the auction process. Contracts may be for the 
long term to create sufficient incentives for the participants but may also have limited 
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terms to maintain flexibility to respond to changes in the market for environmental 
goods and services.  
 
There has also been concern over the incentive for long-term provision of the 
environmental goods and services generated through conservation contracts once 
these contracts expire. There is a concern that farmers may revert to intensive farming 
practices with the loss of conservation assets. Suggestions have been made that 
government should introduce restrictive designations or covenants to protect 
long-term environmental gains (Latacz-Lohmann and Schilizzi 2005). This issue can 
be addressed through careful contract design.  
 

6. Case Study 

In contrast to the previous ACIAR project which examined land use change policies 
in North West China, this research project focuses on South West China. A bidding 
trial will be conducted in Sichuan Province (see Figure 1) which is located in the 
upper reaches of the Yangtze River. The Yangtze River is the longest river in Asia 
with a total length of 6300 km. It originates in the Kunlun Mountains in the 
southwestern section of Qinghai Province. It flows generally south through Sichuan 
Province into Yunnan Province then northeast and east across Central China into the 
East China Sea at Shanghai. The basin area of the Yangtze River covers about 20% of 
China’s total land area, and 25% of its total farming land area.  
 
Figure 1 Map of the Yangtze River and Sichuan 
 

 
Source: Authors’ adaption from the Map of China. 
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Sichuan Province covers a total area of 485,000 square kilometers and currently has a 
population of 87.5 million. The topography in Sichuan features high mountains in the 
west and lowland in the east. Rivers within the territory originate from the 
surrounding mountains and flow into the Yangtze River. Sichuan Province is of great 
agricultural and ecological significance in China. It is where the pilot phase of the 
CCFGP was implemented. In 2009, the Sichuan Government initiated a new 
ecological restoration program. This three-year program aims to encourage local 
farmers to plant ecological trees on barren land, harvested sites, degraded arable land 
and sloped lands in the Province. The bidding trial will be conducted for the 
implementation of the new ecological restoration program.  
 
Two case study counties in Sichuan Province, Pengzhou and Hongya, will be 
involved in the trial. The efficiency of the bidding scheme will be assessed through a 
comparison of environmental benefits arising from the land use change achieved 
under the bidding scheme with those achieved through direct government funding 
provided consistent with the current CCFGP or NFPP funding system. The incentives 
structure for land improvement providers will be examined and analysed in each 
policy scenario and the feasibility of introducing the bidding scheme for land 
improvements activities in the rural context of China will be explored. 
 
Compared to conservation contracting programs in other parts of the world, the most 
distinctive feature in China involves its land property right regime and the scale of 
lands for each household. The implementation of the auction mechanism 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 imposes 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 small scale (Hyde et al 2003). This 
implies high transaction costs under the auction scheme and hence challenges the 
cost-effectiveness of the scheme. Taking these into consideration, it is likely to be 
more practical for local governments at the township or village level to enter into the 
bidding 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.  
 
Refinement of the bidding trial design led to the selection of two villages in each of 
Pengzhou and Hongya Counties as the initial pilot project area. This adjustment came 
as a result of further discussions with provincial and county forest bureau officials. 
According to local officials, rural China has long been an egalitarian society in which 
farmers share the costs and benefits of agricultural production on an equal basis. This 
remains much the same even after the rural land reform took place in the late 1970s 
with the introduction of a household responsibility system. Farmers’ previous 
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experience with ecological restoration programs or other agricultural schemes was 
always about being paid the same level of subsidies or other incentive packages. 
Hence there is a concern that social tension or disputes might arise from the 
introduction of the bidding scheme under which payments will be provided at 
different levels. As a result, a decision was made to conduct the pilot at a smaller 
scale and to expand to a wider area once it is proved to be workable in the local 
context. The bidding will be conducted at farm household level in each of these four 
villages in Pengzhou and Hongya Counties. 
 
This leads to the earlier mention of the property rights implications for the bidding if 
the trial is to be conducted at household level. 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 entity paying 
for ecosystem services (society) will actually receive these services and that the party 
being paid (farmers) 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 collective forest land tenure reform which is now 
underway across China will tackle the problems of ambiguity and insecurity in 
China’s land tenure arrangement that may impede the establishment of the bidding 
mechanism. 
 
Ideally, laboratory experiments should be conducted to test for key auction design 
issues relevant to the specific bidding program before the trial takes place. However, 
due to time and resource constraints, this process is not possible. Instead, economic 
reasoning and intuition has been used to decide on the auction design to be used in 
this bidding trial. A single-round discriminatory auction will be trialled for the 
three-year ecological restoration program. Joint bidding will be allowed to encourage 
households to share efforts where there is a lack of labour force for individual 
household. Bid pools will be considered as one way of increasing the efficiency of the 
ecological program. As farmers cultivating steep slope lands face significantly higher 
costs of afforestation and reforestation than farmers planting on barren lands, separate 
bid pools may be assigned to arable farmers and non-arable farmers so that bids with 
cultivated slope lands will be accepted up to a higher level than bids with barren slope 
lands. This will encourage the conversion of cultivated steep slope land to forests and 
achieve greater environmental benefits.    
 
As the term of conservation contracts for the trial is to be three years, incentives will 
be built into the contract design to ensure the long-term provision of the 
environmental goods and services generated through conservation contracts once 
these contracts expire. How to relate the contracts signed for the bidding trial to the 
Forest Ecosystem Compensation Program and other preferential forest policies to 
protect long-term environmental gains is an issue that needs to be further investigated.  
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A post-bidding survey will be conducted to find out the key factors that affect 
farmers’ decisions in participating in the bidding trial. These factors include farmers’ 
socio-economic conditions, their experiences with previous CCFGP or NFPP 
programs, their perceptions of the bidding scheme such as distrust and uncertainty 
about the scheme, and environmental attitudes of farmers. Issues of interest also 
include whether collusion presents any problems in the Chinese context, the influence 
of information dissemination on farmers’ choices of participation, and the role of 
technical assistance from county forest bureaus. Whether farmers will be able to 
develop their own bid is another issue to note during the bidding process. While they 
may be able to develop a bid price for afforestation and management options, they 
may find the concept of pricing opportunity cost confusing. 
 

7. Conclusion 

Because auction theory has not been well developed for conservation auctions, 
especially in developing countries where property rights are not well defined and 
where market conditions are weak, the use of bidding schemes to allocate government 
funds for conservation purposes should not be considered as a routine policy 
mechanism. Previous conservation auction programs and trials show that the auction 
scheme performs differently in different social, economic and ecological context. 
Hence auction design should be tailored to specific context in which the auction is 
conducted. This can be achieved through small-scale pilot studies.  
 
This research project will test whether competitive bidding is the appropriate 
mechanism for allocating ecological afforestation and reforestation funds in China by 
conducting a small-scale bidding trial in Sichuan Province. The bidding designs for 
this trial should reflect both the nature of the object in question (e.g. heterogeneous 
sites etc.) and the objectives of the auction. Preliminary analysis on this case study 
shows that there may be a number of potential challenges to the bidding trial. First, 
there is a risk of insufficient variations among different farm households if the 
conservation activities focus on afforestation and reforestation only. Hence there is 
unlikely to be much variation in the costs of carrying out the management options 
which may undermine the cost-effectiveness of the auction and bidding mechanism. 
Second, as the bidding trial involves the use of CM to translate inputs into outputs 
especially the monetary value of potential environmental outcomes, high transaction 
costs may occur. These are key issues to be investigated through the bidding trial.  
 
The field results from the initial small-scale bidding trial will be used to inform policy 
design to improve the cost-effectiveness of public payment schemes in China. If the 
bidding scheme is found to be feasible in the Chinese context through the trial, the 
auction design will be further refined and tested before the bidding scheme is 
recommended as a routine policy mechanism in China. 

19 
 



 
 

References 

Bennett, J., Wang, X. and Zhang, L. (eds), 2008. Environmental Protection in China: 
land use management, Edward Elgar, Cheltenham. 
 
Cason, T.N., Gangadharan, L. and Duke, C., 2003. ‘A laboratory study of auctions for 
reducing non-point pollution’, Journal of Environmental Economics and Management, 
46: 446-71. 
 
Cason, T.N. and Gangadharan, L, 2005. ‘A laboratory comparison of uniform and 
discriminative price auctions for reducing non-point source pollution’, Land 
Economics, 81: 51–70. 
 
China Council for International Cooperation on Environment and Development 
(CCICED), 2002. Implementing the Natural Forest Protection Program and the 
Sloping Land Conversion Program: Lessons and Policy Recommendations, China 
Forestry Publishing House, Beijing. 
 
Heimlich, R., Xu, J. and Lohmar, B., 2003. Retiring Highly Erodible Land in China: 
lessons from the U.S. experience, Working Paper 03-E8, Center for Chinese 
Agricultural Policy, Beijing. 
 
Huang, J., 2000. Land Degradation in China: erosion and salinity, Working Paper, 
Centre for Chinese Agricultural Policy, Chinese Academy of Agricultural Sciences, 
Beijing. 
 
Hyde, W., Belcher, B. and Xu, J. (eds), 2003. China’s Forests: global lessons from 
market reforms, Resources for the Future, Washington, D.C. 
 
Jia, X., 2003. Desertification: a growing threat in China, Newsletter No. 19 –2003, 
United Nations Convention to Combat Desertification, Bonn. 
 
Latacz-Lohmann, U. and Schilizzi, S., 2005. Auctions for Conservation Contracts: 
a review of the theoretical and empirical literature, Report to the Scottish 
Executive Environment and Rural Affairs Department, Project Number: 
UKL/001/05.  
 
Project Team for the Forestry Development Strategy for Sustainable Development in 
China (PTFDSSD), 2003. Forestry Development Strategy for Sustainable 
Development in China, China Forestry Publishing House, Beijing. 

20 
 



 
Reichelderfer and Boggess, 1988. ‘Government decision making and program 
performance: the case of the Conservation Reserve Program’, American Journal of 
Agricultural Economics, 70: 1-11. 
 
Schilizzi and Latacz-Lohmann (2007). ‘Assessing the performance of conservation 
auctions: an experimental study’, Land Economics, 83(4): 497-515. 
 
State Council, 2002. Regulations on Implementing the Conversion of Cropland to 
Forest and Grassland Programme, No. 367 Order, Beijing. 
 

State Forestry Administration (SFA), 2004. Sixth Forest Resources Census Data, 
Government Document, Beijing. 
 

State Forestry Administration (SFA), 2007. The Implementation of the Conversion of 
Cropland to Forest and Grassland Program, Government Document, Beijing. 
 
Stoneham, G., Chaudhri, V., Ha, A. and Strappazzon, L., 2003. ‘Auctions for 
conservation contracts: an empirical examination of Victoria’s BushTender trial’, The 
Australian Journal of Agricultural and Resource Economics, 47 (4): 477-500. 
 
Uchida, E., Xu, J. and Rozelle, S., 2005. ‘Grain for Green: cost-effectiveness and 
sustainability of China’s conservation set-aside program’, Land Economics, 81 (2): 
247-64. 
 
World Bank, 2001. China: air, land, and water, Environmental Priorities for a New 
Millennium, World Bank, Washington, D.C. 
 
Xu, J., Tao, R. and Xu, Z., 2003. Sloping Land Conversion Program in West China – 
analysis of household impact and sustainability, Working Paper, Centre for Chinese 
Agricultural Policy, Beijing. 

21 
 


	1. Introduction
	2. Land Degradation and Government Response
	3. Inefficiency of Current Land Use Change Programs
	4. The Bidding Scheme
	5. Auction and Contract Design Issues
	6. Case Study
	7. Conclusion
	References

