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Abstract 

The objective of this study is to review public involvement in management of the Miyun 

Reservoir Watershed in China, particularly the involvement of upstream rural 

communities and downstream urban water users, and study those two groups of 

stakeholders’ involvement or potential involvement in payments for ecosystem services 

(PES) programs. The report finds that for upstream rural communities’ involvement in 

PES programs, it is important to secure land tenure and take rural households’ socio-

economic characteristics into consideration. The survey of water users in Beijing shows 

that awareness of the importance of the Watershed and some demographic factors 

influence users’ willingness to pay for ecosystem services of the Miyun Reservoir 

Watershed.  
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1.0 INTRODUCTION 

1.1 Background  

Beijing is China’s political and cultural centre, and it has a population of over 21 million 

(Beijing Municipal Statistics Bureau, 2014). The city has been suffering from a severe 

water crisis, and its rapid economic development and population growth demand more 

freshwater (Zheng et al., 2013).  

The Miyun Reservoir, with a storage capacity of around 4.3 billion m³, provides around 

50% (Zheng et al., 2013) of the drinking water needed in Beijing. The watershed area of 

the Reservoir is 15,788 km2, one third of which is located within the jurisdiction of Beijing 

and the remaining two thirds located within the neighbouring Hebei Province (Peisert & 

Sternfeld, 2005). The water from the Reservoir is mainly used by residents of Beijing. 

However, Zheng et al. (2013) report that one fifth of the Watershed is in Beijing and four 

fifths in Hebei. The population in the upper reaches of the Watershed oscillates around 

860,000 (Peisert & Sternfeld, 2005) with about 92% engaged in agriculture (Zheng et al., 

2013).  

Management of the Miyun Reservoir Watershed is complicated due to biophysical and 

socio-economic features of the system. The biophysical problems include a decline in 

upstream inflows due to the water withdrawals for agriculture, reduced precipitation, and 

degradation of water quality by non-point source pollution mainly from agricultural land 

(Zheng et al., 2013). 
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Figure	1.	Map	of	Miyun	Reservoir	Watershed	and	City	of	Beijing. 

On the socio-economic side, there are various cross-jurisdictional and cross-sectoral 

conflicts (Peisert & Sternfeld, 2005). Zhou et al. (2009) report that “water is largely 

managed within administrative boundaries rather than on a watershed basis” (p.890). The 

Hebei Province argues that although more than two thirds of the water of the Miyun 

Reservoir is from Hebei, the per capita consumption by that province is less than that in 

Beijing (Peisert & Sternfeld, 2005). Policies of land use restrictions have been 
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implemented in the upstream areas of the Watershed in Hebei with the intention of 

improving water supply and water quality. In addition, Zhou et al. (2009) conclude that 

water transfer from upstream to downstream areas has decreased water availability for 

irrigation in the upstream areas and has reduced income from crops. The average net 

income of farmers in the townships of the Hebei Province is estimated to be at about one-

third of that of farmers in Beijing (Zheng et al., 2013), and much less than the average 

income of urban residents of Beijing, although no research has been found to study the 

details of the income differences.  

The regional conflicts over water between Beijing and Hebei involve water distribution 

and quality. The Hebei authorities believe that the Beijing Municipal Government should 

make enough compensation to Hebei for delivering water to Beijing and the compensation 

be used for protecting the upstream Watershed (Peisert & Sternfeld, 2005). However, 

Beijing officials claim that inflow from Hebei to Beijing is basically limited to rainy 

seasons in summer and during this time “wastewater and solid waste residues” flow to the 

Reservoir and that the major source of pollution of the Reservoir is “wastewater from 

upstream middle-sized settlements and from the light industries” (Peisert & Sternfeld, 

2005, p. 37).  

The Management of the Miyun Reservoir Watershed is shared by the city of Beijing and 

by the government of the Hebei Province. Policies and management plans are made 

without adequate public involvement and without a proper cost benefit analysis regarding 

residents affected by management of the Watershed. 

This report focuses on participation of upstream rural communities and downstream urban 
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water users in the management of the Miyun Reservoir Watershed. These two groups are 

the stakeholders greatly affected by watershed management policy and their active 

participation will contribute to sustainable management of the Miyun Reservoir 

Watershed, especially if downstream water users agree to pay for ecosystem services 

provided by the Miyun Reservoir Watershed and the negatively affected residents of the 

upstream areas accept proposed compensation for losses resulting from water transfer to 

Beijing.  

1.2 Objectives 

The objective of this study is to review opportunities and options for public involvement 

in management of the Miyun Reservoir Watershed, particularly the involvement of 

upstream rural communities and downstream urban water users. Options such as the 

payments for ecosystem services (PES) and compensation for revenue lost as a result of 

proposed management activities will be discussed and compared to solutions adopted in 

other regions of the world.   

1.3 Methods 

Reports on public involvement in watershed management in China and worldwide will be 

reviewed. The first part focuses on current extent of public involvement and PES trends 

in Beijing and in China as well as PES solutions in other regions of the world. The second 

part describes current involvement of two main stakeholder groups in management of the 

Miyun Reservoir Watershed. To this end, I also discuss the analysis of collaborative 

partnership as a solution to promote public participation in watershed management.  
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The third part focuses on payments for ecosystem services in the Miyun Reservoir 

Watershed. The upstream rural communities’ participation in PES part will cite research 

from Zheng et al. (2013) and Li et al. (2017). The willingness-to-pay section analyses data 

from a survey conducted by the Beijing Forestry Society in 2014.   
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2.0 LITERATURE REVIEW 

2.1 Public Involvement in Watershed Management  

Protecting drinking water suppliers at their source has attracted more attention than before 

(Porter & Smith, 2015). In the 21st century, great emphasis in the watershed management 

“is being given to decentralized and participatory approaches to land use planning and 

management” which is “sensitive to the interests of a wide range of stakeholders” 

(Eckman et al., 2000, p.37).  

Heathcote (1998) claims that an important part of water management is to understand 

attitudes, needs and wants of different water users and stakeholders, and he further lists 

those users and stakeholders as government agencies, industrial users, residential users, 

public interest groups, etc. There are competing and conflicting interests and demands 

among these groups regarding the water rights and access to water (ibid.). Webler & Tuler 

(2001) define public participation or involvement as “a variety of procedures for enabling 

diverse members of the public to be active participants in deliberations about preferred 

policy options, and in some cases decision-making” (pp.29-30).  

In water policy and management in China, different government agencies at all levels of 

governments are involved with responsibility split among completing and conflicting 

institutions (Gleick et al., 2009).  

Liu et al. (2010) suggest that watershed management in China often gives priority to 

technological factors and not enough consideration is given to social factors. The Water 

Law in China provides institutional guarantee for public participation in watershed 
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management from two aspects: (i) public access to information on water environment in 

China and (ii) reporting offences and bringing lawsuits (ibid.). 

Smith et al. (2015) summarize two types of catchment or watershed management 

strategies and they are defined as either “top-down” or “bottom-up”. In the “top-down” 

strategy, regulations and standards are set by governments for watershed management for 

the purpose of maintaining and securing supply of water for public use (ibid.). “Top-down 

strategies dominate” (Zheng et al., 2013) in China as exemplified by current practices in 

the upstream area of the Miyun Reservoir. The “bottom-up” strategy is usually initiated 

at the community level and requires both local capacities and higher-level institutional 

arrangements (Smith et al., 2015), which takes into consideration local knowledge and 

local communities’ needs (Fraser & Hubacek, 2007).  

2.2 Payments for Ecosystem Services for Watershed Management 

The payments for ecosystem services (PES) is a mechanism seeking “to reconcile 

conflicting interests through compensation” (Wunder, 2005, p.1) and it links beneficiaries 

of environmental services with landowners whose land provides such services. The basic 

principle of PES is that service providers “should be compensated for the cost” of 

providing environmental services whether these costs are “direct costs of specific land use 

practices or more indirect opportunity costs of avoiding certain activities or types of land 

use” (Gutman, 2003, p.27). 

In watershed-related PES programs, upstream land users and downstream service users or 

beneficiaries are two main groups of participants, and the downstream service users tend 
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to be better off than upstream land users (Pagiola et al., 2005). One concern over PES is 

how the mechanism can contribute to poverty reduction in upstream watershed areas 

(Gutman, 2003; Pagiola et al., 2005). Payments can be either voluntary (such as direct 

payments between buyers and sellers) or regulatory (for example, beneficiaries paying 

taxes or water tariff) (Gutman, 2003). In most PES programs, end service users do not 

participate directly in negotiating payments for service providers, and intermediaries such 

as water companies make the payments either from their current revenues or by charging 

water consumers additional fees (Pagiola et al., 2005). When charging such fees, block 

pricing can be considered as a way to mitigate possible negative impacts on the poorer 

urban populations (ibid.). Governments and sometimes international Non-governmental 

Organizaitons (NGOs) also deliver or organize PES schemes. 

Costa Rica is a pioneer of PES in developing countries and it has established “a formal, 

country-wide program of payments” (Pagiola, 2008, p.712) involving payments for water 

services, carbon, biodiversity and provision of scenic beauty (Haskett & Gutman, 2010; 

Pagiola, 2008). Financing of the programme is from a tax on gasoline and contributions 

from the private sector, etc. (Redondo-Brenes & Welsh, 2006). For water service 

payments, agreements between the National Fund for Forest Financing (FONAFIFO) and 

a number of water users such as hydropower producers were reached for those water users 

to pay for participating land owners in relevant watersheds (Pagiola, 2008). In those 

voluntary agreements, there are strong financial links between water users and service 

providers (Haskett & Gutman, 2010). In 2005, the water tariff was revised and a 

compulsory conservation fee for watershed conservation was proposed to be included in 

the water tariff (Pagiola, 2008). At local level, Heredia Public Service Enterprise (ESPH), 



	 9	

the main water authority in the region of Heredia introduced in 2000 in residents’ water 

bill a hydrological fee which appears in a separate column (Redondo-Brenes & Welsh, 

2006). Under this compulsory payment mechanism better investment can be made in 

priority watershed areas; there are local and direct benefits which both watershed 

ecosystem providers and beneficiaries can see, which activates their interest and 

responsibility; the administrative cost is lower than the national level PES programme 

(ibid.).  

In Quito, Ecuador’s capital and a city with a population of more than 1.5 million, a trust 

fund called FONAG was established and returns on investments of the fund provide 

payments to landowners in the city’s watershed area for watershed protection measures 

(Postel & Thompson, 2005). Voluntary contributions to FONAG were provided by 

downstream beneficiaries such as hydroelectric power stations and irrigators, but to 

include more contributors it is still necessary to establish links between benefits and 

watershed protection measures (ibid.). In addition, PES programs are also initiated on 

communal lands, in which the Ecuadorian Government makes direct payments to poor 

farmers and communities for adopting conservation practices (Hayes et al., 2015). The 

research by Hayes et al. (2015) find that local organizational capacity and programmatic 

characteristics (such as contract conditions and penalty, etc.) are very important for PES 

programs targeted for collectedly-owned lands. Attention should also be made regarding 

how programs target communities and farmers who have more interest in joining and who 

are more likely to make change (ibid.).   

In New York City, water suppliers are required to filter drinking water under the US Safe 
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Drinking Water Act unless they can provide evidence that quality of water from their 

watersheds meets water quality standards (Postel & Thompson, 2005). The city then 

decided to invest in the watershed protection programme. The programme involves land 

acquisition, watershed regulations and innovative watershed partnership (Vintinner, 2008). 

Funding of the programme is from taxes on water bill and bonds issued by the New York 

City Government (Postel & Thompson, 2005). In the negotiation process of the 

programme, various stakeholders including communities living in the watershed area and 

residents in the New York City were involved (Vintinner, 2008).  

The payments for ecosystem services in watersheds is often referred to as watershed eco-

compensation by governments and academic communities in China (Liu et al., 2008). 

Most PES programs in China are funded by governments, which fits the unique 

institutional contexts in China such as the public (communal and collective) ownership 

and administrative status (multiple government agencies involved) of natural resources 

(Pan et al., 2017). Private sectors only contribute a small proportion of the funding. The 

government-led PES initiatives in China are not very effective in motivating beneficiaries 

of ecosystems services to participate in conserving those ecosystem services. The private 

sector and individuals both have a greater role to play (Zhang et al., 2010; Pan et al., 

2017). 

In PES programs that target watershed management for drinking water in China, the term 

downstream beneficiaries usually refer to water users and governments, while upstream 

service providers may be local governments, communities and households (Zhang et al., 

2010). Compensation is given in return for zoning restrictions and land-use restrictions in 
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upstream watersheds (ibid.).  

Postel & Thompson (2005) claim that the costs and benefits of watershed protection for 

most watersheds are separated spatially, hence establishing a direct or indirect link 

between upstream service providers and downstream water users is very important for 

protecting hydrological services of watersheds. In current PES initiatives, the Beijing 

Municipal Government, acting for all beneficiaries, pays the providers of ecosystem 

services in the Miyun Reservoir Watershed. Water reallocation from upstream to 

downstream areas has long reduced agricultural water supply and irrigated area upstream 

but compensation has only been considered in recent years (Zhou et al., 2009).   
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3.0 PUBLIC INVOLVEMENT IN MANAGEMENT OF THE MIYUN 

RESERVOIR WATERSHED 

3.1 Upstream Rural Communities 

With the water crisis in Beijing intensifying, there have been competing demands between 

urban and rural users as well as conflicts between Beijing and Hebei Province (Peisert & 

Sternfeld, 2005).  

Fraser & Hubacek (2007) claim that one of the factors stimulating land use changes 

causing negative environmental effects is related to “the tragedy of the commons” (p. 71) 

which refers to a premise that “unless someone owns a resource, it will be in no one’s 

interest to conserve it” (p. 71). Suppliers need secured property rights to “make a credible 

commitment to supply an environmental service” (Gutman, 2003, p.40).  

Rural land tenure reform in China started in 1978. Under this reform, originally 

collectively owned and farmed farmland was contracted to rural households. The new 

tenure system is referred to as “tenant-farming system” with “the collective ownership of 

land” combined with “private ownership of capital and household user-rights of land” 

(Hu, 1997, p. 176). The land is still collectively owned by all members of villages, but the 

ambiguity of the land tenure leads to the fact that some farmers may mistake the land as 

their own, which has “encouraged short-sighted decisions and the irresponsible use of land 

resources” (p. 175) to get more yields of crops by increasing use of chemical fertilizers 

and pesticides, etc. (ibid.).  

Most land in the Miyun Reservoir Watershed is collectively-owned. The rural community 
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members in the watershed areas in Beijing and in Hebei Province do not own the land, yet 

they are directly or indirectly affected by watershed management policy and initiatives.  

Chicheng County (in Zhangjiakou City) and Fengning County and Luanping County (in 

Chengde City), upstream of the Miyun Reservoir Watershed, are listed as poverty-stricken 

counties by the state (People’s Network, 2017). There has been a huge income gap 

between the upstream rural areas of Beijing and Hebei Province and the downstream urban 

areas. The conflicts between upstream rural areas and downstream urban areas over the 

use of water lead to concern over social equity which suggests “fair access to water 

resources and livelihoods” (Zhou et al., 2009, p.889). 

Large-scale watershed projects have been implemented upstream with substantial 

financial contribution from the Beijing Municipal Government. Zhou et al. (2009) report 

three major policy interventions that have greatly affected local communities in the 

upstream areas of the Miyun Reservoir Watershed: (i) retaining water in the Yunzhou 

reservoir (in Zhangjiakou City of Hebei Province) for Beijing; (ii) Paddy Land to Dry 

Land Program and (iii) converting agricultural fields on sloping land to forest or pasture. 

In the first intervention, water was retained for use in Beijing while 20 villages originally 

accessing that water for irrigating their paddy rice and vegetables had to grow dryland 

crops. They did not get any compensation and Zhou et al. (2009) report a loss of income 

of 727 CNY per household per year (annual per capita disposable income for rural 

residents in Zhangjiakou City was 7,462 CNY in 2014 (Zhangjiakou Municipal Bureau of 

Statistics, 2014)) in a village they surveyed, and many farmers interviewed complained 

about the lack of equity. The second intervention was designed to reduce surface water 
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use and increase water inflow to the Miyun Reservoir. Compensation was provided to the 

affected farmers but Zhou et al. (2009) find it insufficient to cover their losses. The third 

intervention called “grain for green policy” was designed in the national context to reduce 

soil erosion and sediment loads, and compensation was in cash and in-kind goods. Zhou 

et al. (2009) suggest that a better compensation mechanism is needed to achieve social 

equity. In each of these three programs local communities were mainly involved in the 

implementation process and but not very much at the planning stage.   

3.2 Downstream Urban Water Users 

Before the early 1980s, decision-making related to water tariff was highly centralized and 

the water tariff was relatively low based on the idea that water was not a scarce resource 

in China and “water provision was part of social welfare” (Zhong & Mol, 2008, p.899). 

The public was not involved in the process of water tariff setting. The water tariff reform 

since the 1990s was caused by a number of factors, such as the debate on whether water 

should be managed as public goods or as a commodity (ibid.). Public hearings later 

become an important part of public participation in the water sector in China, making the 

process of water tariff setting more transparent and effective (ibid.).   

Satterlund & Adams (1992) suggest that as urban populations grow, there is a 

psychological transition occurring among people, and water becomes perceived as a 

limited commodity and water problems receive more attention than they did in the past. 

Grossman (2002) also reports a change of values and increasing interest and willingness 

to protect the integrity of rivers’ ecosystems in the USA and a better understanding and 

appreciation of nature has contributed to such change. In China, the general public are 
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also gradually aware of the importance of environmental protection and are more 

concerned over environmental issues (Wang et al., 2013). As the city of Beijing expands 

rapidly, its growing population has recognized water as a key life-supporting element and 

competition for access to fresh water has developed.  

The current water tariff pricing system in Beijing is called block rate pricing (Chen & 

Yang, 2009) and was adopted in 2014 (Beijing Waterworks Group, 2014). The structure 

of the water tariff is shown blow. 

Table	1.	Water	Tariff	for	Residential	Use	in	Beijing.	

Blocks 

Total annual 
use 

(m³)/household 
 

Water 
tariff 

(CNY) 

Structure of water tariff  

Water supply fee 
Water 

resources 
fee 

Wastewater 
treatment 

charge 

1 0-180 5 2.07 

1.57 1.36 
2 181-260 7 4.07 

3 More than 260 9 6.07 

3.3 Collaborative Partnership  

Leach et al. (2002) propose a consensus-seeking partnership in public policymaking and 

its implementation in watershed management initiatives. The partnership should include 

all relevant stakeholders. Two primary advantages of public participation in watershed 

management are summarized by Davenport (2003) who suggests if public values are 

known they can be taken into account during the decision making process and that there 

will be a stronger commitment resulting from different stakeholders of the public 
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involved.  

In addition, partnerships can be formed among upstream service providers. Gutman 

(2003) recommends cooperative institutions of service providers which he believes can 

increase bargaining power of those providers in PES transactions.  

In the Chinese context, however, many people may not fully understand the environmental 

linages existing in a watershed (Wang et al., 2013). For management of the Miyun 

Reservoir Watershed, the commitment from the upstream rural communities and 

downstream water users is very important for effective watershed management. The 

current reality in management of the Miyun Reservoir Watershed is that the governments 

of Beijing and Hebei Province lead the policy-making and drive most relevant initiatives. 

Building partnerships and effectively involving the upstream and downstream 

stakeholders require legal support, advocacy, and coordination from other interest groups 

such as NGOs.   
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4.0 PAYMENTS FOR ECOSYSTEM SERVICES IN THE MIYUN 

RESERVOIR WATERSHED 

4.1 Upstream Rural Communities’ Participation in PES 

Paddy Land to Dry Land Program (PLDL) 

The Paddy Land to Dry Land Program is a joint initiative between Beijing and Hebei 

intended to increase water inflow and reduce pollution to the Miyun Reservoir (Zheng et 

al., 2013). In 2006, the Beijing Municipal Government signed an agreement with the 

governments of Hebei Province’s Chengde City and Zhangjiakou City, and agreed to pay 

an annual compensation (around 844 USD per ha in 2006 and 2007, and around 1031 

USD per ha from 2008) for landholders in Hebei to convert from growing rice to 

cultivating corn (ibid.). By 2010, all of the around 6,867 ha (103,000 mu; mu is Chinese 

measurement equivalent to 1/15 ha) of rice fields were converted (ibid.). Wu et al. (2013) 

show that about 17.7% of farmers in their research area think the compensation is lower 

than they expected and some complain that they are unfamiliar with growing dry land 

crops. The local upstream participants of the program were only involved in the 

implementation of PES and had little bargaining power but they managed to lobby for an 

increase in the annual compensation (Zheng et al., 2013).  

Zheng et al. (2013) report a benefit-cost ratio of 1.5 and find that both upstream providers 

and downstream beneficiaries benefit from this program. However, it is also important to 

understand program participants’ behavioral change (ibid.). Some farmers increase the 

use of chemical fertilizers and pesticides in their cropland, and Zheng et al. (2013) suggest 
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that payments to households may not lead to the “ultimate socially desired end effect” 

(p.16685). The payment to land users must exceed the additional benefit that they can get 

from alternative land use (Pagiola et al., 2005). In addition, Zheng et al. (2013) find that 

more than 88% of the participating households surveyed express their wish to grow rice 

once payments from the Beijing Municipal Government end. It also brings to attention the 

long-term financial burden for the Beijing Municipal Government. Also, although Zheng 

et al. (2013) claim that in this program water users pay upstream landholders, but the 

downstream water users were not directly involved in planning and decision making 

process.  

Afforestation Program for Ecological and Water Protection (APEWP) 

Forests and the quality of water in the associated catchment is linked, and there is certain 

relationship between forests and quantity of water flow from a watershed (Dudley & 

Stolton, 2005). The Beijing and Hebei governments initiated the APEWP program in 

which the Beijing Municipal Government pays for afforestation of wasteland or shrub 

land most of which is collectively-owned at the village level in the Hebei province. 

Participation of local rural households is voluntary (Li et al., 2017). Same standard of 

payment is used for all project locations and all participating households must follow rules 

such as meeting qualification requirements and ensuring an acceptable tree survival rate, 

and currently insufficient willingness to participate or ineffective implementation is 

reported (ibid.).  

Li et al. (2017) develop a set of choices regarding attributes such as contract length, 

freedom to leave, afforestation survival rate, financial penalty (if survival rate is lower 
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than acceptable), inspection method and amount of cash subsidy, etc. Li et al. (2017) 

conclude that secured land tenure, pre-program consultation, and alternative contractual 

arrangements are important for inducing long-term willingness to participate in the 

program.  

4.2 Urban Water Users’ Willingness to Pay for Ecosystem Services 

In 2014, the Beijing Forestry Society conducted a survey (Appendix A) on urban water 

residents’ knowledge about the Miyun Reservoir Watershed and their willingness to pay 

for environmental services of the Watershed.  

The survey was funded by Forest Trends, an international non-profit organization based 

in Washington, DC. The survey targeted urban residents in central and suburban districts 

of Beijing. The respondents were individually interviewed. Due to funding constrains, 300 

samples of residents were randomly selected and interviewed but the response rate was 

100%. However, 58 questionnaires were incomplete. 242 valid questionnaires were 

analyzed.   

There were two considerations for sampling residents for the survey. One was to cover all 

districts of Beijing and take more samples from more populated central districts 

(downtown Beijing in Figure 1), including Dongcheng, Xicheng, Haidian, Chaoyang, 

Shijingshan and Fangshan. The other goal was to capture many personal characteristics 

such as respondents’ age, profession, education, and income that could be indicators of 

the willingness to make the payment.   

Survey Results  
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Residents’ demographic factors  

The percentage of female and male respondents was similar (Table 2); 67% of respondents 

were less than 40 years old and 93% had senior high school or university education. Nearly 

56% of the respondents had formal Beijing residency. Among those who did not have 

formal Beijing residency, 57% intended to continue staying in Beijing for five years or 

more. Most respondents lived in Beijing for more than 10 years and they varied greatly in 

their professions and employment status. Apart from those with the lowest income (11%), 

the income groups were represented evenly. 

Ninety percent of respondents had made voluntary charitable donations before and 12% 

of those made donations related to environmental protection.  

Table	2.	Demographic	Information	on	Survey	Respondents.	

Category Group Percent Category Group Percent 

Gender Male; 
Female 

56%; 
44% 

Profession 

Government staff; 
Private company 
employee;  
NGO staff; 
Freelance, doctor 
and lawyers, etc.;  
Self-employed;  
Factory worker; 
Household worker; 
Service staff;  
Student; 
Farmer;  
Retiree;  
Disabled and 
employed; 
Disabled and 
unemployed;  

21%; 
 
34.6%; 
4%; 
 
9%; 
3%; 
2%; 
1%; 
11%; 
3%; 
2%; 
5%; 
 
0.4%; 
 
0%; 

Age 

Younger than 
30;  
30~40; 
41~50; 
Over 50 

 
36%; 
31%; 
18%; 
15% 

Education 

Primary 
school or less;  
Middle 
school; 
High school;  
University;  
Master’s; 
PhD 

 
2%; 
 
7%; 
23%; 
47%; 
13%; 
8% 

Beijing 
Residency 

 
Yes; 

 
56%; 
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No 

 
44% 

Unemployed and is 
looking for a job; 
Others  

 
1%; 
3% 
 

Years of 
living in 

Beijing in 
future 

Less than 1 
year;  
1-5 years; 
6-10 years; 
More than 10 
years 

 
4%; 
17%; 
11%; 
 
68% 

Monthly 
income 

(in CNY) 

Less than 3,000; 
3,000~5,000; 
5,001~8,000; 
8,001~10,000; 
More than 10,000  

11%; 
26%; 
22%; 
19%; 
22% 

 

Residents’ awareness and knowledge about Miyun Reservoir Watershed 

Gutman (2003) claims that knowledge of watersheds, awareness of the benefits they bring, 

as well as the understanding of the threats they are facing help to improve water users’ 

willingness to pay for watershed conservation.  

Urban residents in Beijing are typically unfamiliar with the concept of payments for 

ecosystem services or eco-compensation. Therefore, before surveying their willingness to 

pay for ecosystem services in the Miyun Reservoir Watershed, questions were designed 

to evaluate respondents’ knowledge of the Reservoir and its Watershed and their 

awareness of existing problems.  

The survey results show that only 17% of the respondents were well-informed on the 

importance of the Miyun Reservoir as a key source of drinking water for their city. Thirty-

seven percent of the respondents visited the Reservoir and had some knowledge of its 

importance. Forty-four percent of respondents had heard of the Reservoir but only had a 

little knowledge of its importance. Two percent of respondents did not have any 

knowledge about the Reservoir.  
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Among the respondents, 67% believed they had benefited from the Reservoir, and 5% of 

all respondents denied any benefits. Twenty-eight percent of all respondents were unaware 

of any benefits. However, 241 out of all 242 respondents thought it necessary to conserve 

the Miyun Reservoir Watershed, with 38% of all respondents rating the need for 

conservation to be urgent and 29% rating it as very urgent. The only respondent who 

thought it unnecessary to conserve the Watershed reported no knowledge of the Reservoir 

at all. For the existing problems of the Miyun Reservoir Watershed (multiple choice), 

reduced inflow, environmental degradation and degraded water quality were each 

mentioned by more than 40% of the respondents.  

The respondents were very concerned about the quality of their drinking water. Eighty-

eight percent of them thought that there were water quality problems with their drinking 

water and 66% knew that low quality water may cause health problems. Eighty-three 

percent of respondents had purchased bottled water or water purification equipment to 

improve the quality of water that they drink. The majority (90%) of respondents believed 

that the quantity of water supply for Beijing was inadequate. The respondents reported 

different degrees of water saving if there were to be an increase of water tariff.  

Regarding the respondents’ view of government agencies’ work related to the 

conservation of the water source, 61% were satisfied with their work and 39% thought 

government agencies had done a poor job.  

The reasons (multiple choice) respondents believed to be the causes of poor water quality 

in the upstream areas included pesticides and chemical pollutants (31% of respondents) 

and disposal of untreated household sewage (67%), and industrial sewage (82%). 
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Seventeen percent of respondents claimed that they had no knowledge of the causes of 

water quality problems in the upstream area. Beijing residents were more aware of 

problems with water in their city than in the contributing watershed and in upstream areas, 

and were very concerned with the quality of their drinking water. However, some residents 

might not have an adequate knowledge of the reasons behind the water quality and 

quantity problems and this requires education and awareness programs. 

The respondents’ knowledge about the Miyun Reservoir shaped their understanding of the 

benefits brought by the Reservoir and threats to its Watershed. Among the respondents 

who claimed to be well-informed (17% of all respondents), all considered it necessary to 

conserve the Watershed; 90% and 100% were aware of water quality and quantity 

problems respectively, and 93% had bought bottled water or water purifiers. Of 

respondents who claimed some knowledge about the Reservoir (37%), 83% believed they 

benefited from the Reservoir; 86% reported water quality problems. Of respondents (44%) 

who claimed a little knowledge of the Reservoir, only 47% believed in benefits from the 

Reservoir; 90% reported water quality problems. Among the 5 respondents (2% of all 

respondents) who reported no knowledge of the Reservoir, all reported no knowledge of 

benefits from it; surprisingly, 4 out of 5 reported water quality problems, which suggests 

that they have noticed water quality problems at their end without knowing much about 

their source.  

Ninety percent of respondents reported water quantity problems regardless of their 

knowledge of the Reservoir, this may be due to the fact that TV and other media had 

played an important role in spreading news about water shortages and urging residents to 
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save water, but media seldom report on the link between such shortages with the 

Reservoir.  

Residents’ willingness to pay for ecosystem services 

Nearly 51% percent of the respondents expressed willingness to pay for ecological 

services of the Miyun Reservoir Watershed. Regarding where the payments should be 

used (multiple answers allowed), respondents favored increasing water conservation 

forests in the catchment (61%), reducing pollution in upstream rural areas (66%), and 

providing subsidies for upstream farmers (30%).  

	
Figure	2.	Amount	of	Payment/person/month	(In	CNY). 

The per capita annual income in Beijing for urban residents was 49,730 CNY in 2014 

(Beijing Municipal Statistics Bureau, 2014). According to the Bank of China (2014), 100 

CNY dollar equaled to 61.369 USD on December 1st 2014.  

Among those willing to pay, 73% were willing to pay between 0 and 20 CNY per month, 

20% were willing to pay between 20.1 CNY and 100 CNY per month, and only 7% were 
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willing to pay more than 100 RMB per month (Figure 2).  

Regarding the type of the payment (multiple answers allowed), 21% respondents preferred 

to pay a tax earmarked for watershed conservation, 26% would pay for increased water 

tariff and the increase earmarked for watershed conservation, 30% preferred donations 

(such as to funds or third-party organizations), while 51% selected in-kind voluntary work 

for watershed conservation.  

Taxes provide long-term funding, but collecting taxes is difficult and it would have to 

involve passing new tax legislation (Gutman, 2003). One concern over taxes and water 

tariff is how not to affect the urban poor. For all types of payment, government agencies 

or third-party facilitation is needed.  

For the question as to whom the payment shall be made to (multiple answers allowed), 

15% of respondents willing to pay preferred the local governments in the Watershed, 45% 

thought payment should go to a government agency established to manage the Watershed, 

and 39% preferred to pay the communities or local residents in the upstream Watershed 

areas.  

As for the reasons for not willing to pay for ecosystem services in the Miyun Reservoir 

Watershed (multiple answers allowed), 34 % of those unwilling to pay reported that their 

income did not allow them to make such payments, 54% did not trust government agencies 

or other organizations will wisely manage the funding raised; 54% believed that water-

related problems are governments’ responsibility, and 9% did not think they would benefit 

directly from conservation of the Miyun Reservoir Watershed. Another 8% did not believe 

that conservation program will achieve expected results, 0.8% thought that watershed 
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conservation should be the responsibility of upstream communities and residents, and 3% 

believed those who polluted the watershed should pay for its restoration and conservation.  

Discussion  

Knowledge & willingness to pay 

The respondents’ knowledge about the Reservoir and its Watershed had significant 

impacts on whether they will be willing to pay for ecosystem services in the Watershed 

and the amount of payment. Among the respondents who claimed to be well-informed, 

74% reported a willingness to pay. The figures for respondents with some knowledge, a 

little knowledge and no knowledge at all were 46%, 47%, and 20% respectively. The 

average amounts of payment for respondents with most knowledge and some knowledge 

were higher than that of respondents with a little or no knowledge.  

Demographic factors & willingness to pay 

Education and the status of Beijing residency also had impacts on whether respondents 

were willing to pay. The average year of education for those willing to pay and unwilling 

to pay was 13 and 11, respectively. Among the respondents with formal Beijing residency, 

59% were willing to pay. Among the respondents without formal Beijing residency, 41% 

were willing to pay.  

The survey results do not show a very clear relationship between respondents’ income and 

their willingness to pay for ecosystem services in the Miyun Reservoir Watershed. Further 

study is needed to find details about how residents’ income, profession and other 

demographic factors’ influence their willingness to pay for ecosystem services in the 

Watershed.  
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Next steps  

Involving urban residents from Beijing in payments for ecosystem services in the Miyun 

Reservoir Watershed through regulatory payments such as tax or water tariff may be 

challenging in the short term, as introducing watershed conservation tax or a fee in the 

water tariff may be time-consuming.  

Voluntary payments are more preferred by urban citizens. The concerns over voluntary 

payments to funds or third-party organizations are how to build trust from donors and how 

to demonstrate links of benefits from watershed conservation practices. The China Mega-

City Water Fund initiated by organizations including the Beijing Forestry Society, Forest 

Trends and IUCN China Office is striving to demonstrate cost-effectiveness of proposed 

water quality and quantity measures, with the aim that future donors will see how their 

contributions will be used and what benefits can be brought from their contributions.  
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CONCLUSION 

This report reviews current status of the involvement of upstream rural communities and 

downstream urban water users in the management of the Miyun Reservoir Watershed. It 

also analyzes upstream rural communities’ participation in PES programs and 

downstream urban water users’ willingness to pay for ecosystem services in the Miyun 

Reservoir Watershed.  

In conclusion, watershed management policy and initiatives in Beijing must reflect 

changing needs and values of different stakeholders. However, current watershed 

management practice, implemented primarily by government agencies on behalf of the 

residents, fails to take needs and values of the upstream rural communities and 

downstream urban water users into full consideration. There is an urgent need for 

collaborative partnership to be built, and for the needs of both upstream and downstream 

stakeholders taken into consideration in management of Miyun Reservoir Watershed.  

The survey of willingness to pay for ecosystem services in the Miyun Reservoir 

Watershed suggests residents’ knowledge about the Reservoir Watershed will influence 

their understanding of benefits bought by the Reservoir and problems related to watershed 

management. There is also a clear link between such knowledge and whether there will 

be willing to pay for ecosystem services in the Watershed as well as the amount of 

payment. Also, although some residents realize the problems with water quality and 

quantity they are unable to link them to the Miyun Reservoir Watershed. In this sense, 

awareness and education programs are important for involving urban residents in 

management of the Watershed and in payments for ecosystem services.  
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Demographic factors such as residents’ education and formal Beijing residency have 

impacts on their willingness to make payments. The survey also reveals that residents 

prefer voluntary payment such as donations than regulatory means such as taxes or water 

tariff. Trust-building and demonstration of benefits of watershed conservation initiatives 

based on established baselines are important for urban water users’ participation in PES 

programs.  
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Appendix A 

Questionnaire on Urban Residents’ Knowledge about the Miyun Reservoir 

Watershed and Willingness to Pay for Ecosystem Services  

in the Miyun Reservoir Watershed  

 
Survey crew:                        Questionnaire No.        

Survey Date:  DD   MM   YYYY         Survey Location   

 

Dear Sir/Madam,  

Greetings from the Beijing Forestry Society (BFS)! 

We are conducting this survey to provide recommendations on watershed management 

policies to decision makers in Beijing. 

The Miyun Reservoir, located about 100km north of Beijing, was built in September of 

1960 and it is a primary source of drinking water for the city of Beijing. The quality and 

quantity of water provided by the Reservoir have great impacts on residents living in 

Beijing. The Beijing Municipal Government has made great efforts in management of the 

Watershed area of the Miyun Reservoir. We would like to know urban residents’ 

knowledge about the Miyun Reservoir Watershed and willingness to pay for ecosystem 

services in the Watershed.  

We would like to guarantee that the questionnaires will remain anonymous and your 

personal information will not be used for any other purposes.  

Thank you for your time and support! 
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Please check (√) all answers you consider relevant.  

 

Part One: Awareness and Knowledge about the Miyun Reservoir Watershed  

1. Do you know that the Miyun Reservoir is an important source for Beijing’s 

drinking water?  

(a) Yes, I know this very well 

(b) Yes, I have some knowledge about it and have been to the Reservoir area 

(c) Yes, I’ve heard about the Reservoir but do not know much about its importance 

(d) I know nothing about it 

2. Do you think you benefit from the Miyun Reservoir and its Watershed? 

(a) Yes 

(b) No 

(c) I don’t know 

3.What do you think about the necessity and urgency of conservation of the Miyun 

Reservoir Watershed? 

(a) Not required 

(b) Required but not urgent 

(c) Required and urgent 

(d) Very urgently required 

4. What do you think the current problems with the Miyun Reservoir Watershed 

are? (multiple choice) 

(a) Reduced inflow 
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(b) Regraded vegetation 

(c) Environmental degradation 

(d) Degraded water quality 

(e) I don’t know 

5.What do you think of the quality of your tap water? 

(a) Very good 

(b) Bearable, with occasional problems (strange smell, turbidity, etc)  

(c) Not good 

6. Are you aware that there is water scarcity in Beijing?  

(a) Yes 

(b) No 

How many    tons of water does your family use each month; Or how much    water 

tariff do you pay monthly? 

7. If water tariff increases how much water would you try to save?  

(a) 0~5% 

(b) 5%~10% 

(c) 10%~20% 

(d) 20%~40% 

(e) 40%~60% 

(e) Over 60% 

8. Do you know that degraded water quality may cause health problems? 

(a) Yes  

(b) No  
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9.Have you ever bought bottled water or water purification equipment to improve 

water quality?  

(a) Yes 

(b) No 

10. Do you think that government agencies in Beijing have done a good job with 

watershed conservation and water quality management?  

(a) Yes, very good  

(b) Yes, good 

(c) Yes, reasonably good  

(d) Not good  

(e) No, they’ve done a bad job 

11.How much do you rate the efficiency of relevant government agencies’ use of 

funding for implementing projects aiming at providing good quality and adequate 

quantity of water?   

(a) 100%~90% 

(b) 90%~80% 

(c) 80%~60% 

(d) 60%~40% 

(e) 40%~20% 

(f) below 20% 

12. Where do you think efforts for conserving the Miyun Reservoir Watershed 

should be directed?  

(a) Controlling soil erosion 
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(b) Guaranteeing water quality 

(c) Securing regional ecological safety 

(d) Changing people’s ways of using water 

(e) Providing funding needed for maintaining of watershed ecosystem services. 

13. What do you think are causes of degraded quality of water from the upstream 

of the Miyun Reservoir Watershed? (multiple answers allowed) 

(a) Use of chemical fertilizers and pesticides in agriculture 

(b) Untreated household sewage 

(c) Industrial discharge 

(d) I don’t think the water quality has degraded 

(e) I don’t know the reasons 

 

Part Two: The Willingness-to-Pay 

14. Would you like to pay for ecosystem services in the Miyun Reservoir 

Watershed? 

(a) Yes 

(b) No 

If your answer to this question is Yes, please go on to Question No. 15; If you answer is 

No, please proceed to Question No. 20.  

15. If your payments are used to improve water quality and increase quantity from 

upstream areas (including Beijing’s Huairou, Yanqing and Miyun districts, and 

relevant counties in Hebei Province) to benefit Beijing residents, including you, 

where do you think the funds should be used for?    
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(a) Water conservation forests 

(b) Treatment of pollution in rural areas  

(c) Subsidies for rural households living in the upstream area 

(d) Others (please specify)                       

16. In the next 5-10 years, how much (in CNY) would you like to take out of your 

personal income each month to support the compensation mentioned in Question 

No. 15?   

(a) 0 to 2 

(b) 2.1~5  

(c) 5.1~10 

(d) 10.1~20 

(e) 20.1~40 

(f) 40.1~70 

(g) 70.1~100 

(h) More than 100 

17. If you would like to make payments, how would you like to pay? (multiple 

answers allowed)  

(a) Pay a tax earmarked for watershed conservation 

(b) Pay higher water tariff with the increase earmarked for watershed conservation 

(c) Donate voluntarily to funds/third-party organizations 

(d) Provide in-kind voluntary work for Watershed conservation;  

(e) Others (please specify)                      

18. Who do you think the payments shall be made to?  
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(a) Local government in the Watershed area  

(b) A government agency established for Watershed management 

(c) Communities or local residents in the Watershed area;  

(d) Others (please specify)                           

19. If applicable, how much time would you like to spend as a volunteer on 

watershed conservation each year?   

(a) Up to two hours 

(b) 2~4 hours 

(c) 4~6 hours 

(d) 6~10 hours 

(e) Others (please indicate specify)                               

20. If applicable, please specify the reasons why you are not willing to support 

payments for ecosystem services in the Miyun Reservoir Watershed (multiple 

answers allowed): 

(a) My income does not allow me to make such payment 

(b) I don’t trust government agencies or other organizations will use the funding for 

good watershed management 

(c) Water-related problems should be government’s responsibility and government 

should pay; it is unfair to require individuals to pay for Watershed conservation  

(d) I do not think I can benefit directly from conservation and restoration of the 

Reservoir and its Watershed 

(e) I do not think conservation and restoration of the Reservoir and its Watershed will 

achieve expected results 
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(f) Watershed conservation should be the responsibility of the upstream governments 

and communities  

(g) Those who that polluted the watershed should pay 

(h) Others (please specify)                              

 

Part Three: Respondents’ Demographic Information 

21.Please fill in your demographic factors: 

Gender:   (a) Male;  (b) Female  

Age  

Years of education  

Profession  

Number of household 

members and 

personal income 

Total number  

Members with income  

personal income (CNY)/month  

Your district  

Do you have Beijing residency? (a) Yes; (b) No  

 

*Age:  

(a) Younger than 30   

(b) 30~40 

(c) 41~50 

(d) Over 50 

*Profession: 
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(a) Government officer 

(b) Private company employee 

(c) NGO staff 

(d) Freelance, doctor, lawyer, accountant, etc. 

(e) Self-employed 

(f) Factory worker 

(g) Household staff (Full-time or part-time nanny/household helper, etc.) 

(h) Service employees (waiter/waitress, cashier, etc.) 

(i) Student 

(j) Farmer 

(k) Retiree 

(l) Disabled and employed 

(m) Disabled and not employed 

(n) Unemployed and are looking for a job 

(o) Others (please specify)              

*Average monthly income (in CNY): 

(a) Less than 3,000 

(b) 3,000~5,000 

(c) 5,001~8,000 

(d) 8,001~10,000 

(e) More than 10,000 

*Your district:  

(a) Haidian 
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(b) Chaoyang 

(c) Fengtai 

(d) Shijingshan 

(e) Xicheng 

(f) Dongcheng 

(g) Changping 

(h) Daxing 

(i) Pinggu 

(j) Miyun 

(k) Mentougou 

(l) Fangshan 

(m) Shunyi 

(n) Huairou 

(o) Yanqing 

(p) Tongzhou 

22. How many more years will you stay in Beijing? 

(a) Less than 1 year 

(b) 1-5 years 

(c) 6-10 years 

(d) More than 10 years 

23.Have you ever made a donation?  

(a) Yes 

(b) No  
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24.Which purpose was your donation be used for (multiple answers allowed)?  

(a) Disaster and disease relief 

(b) Environment protection 

(c) Education 

(d) Other
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