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Abstract. Recent international forest policies stimulate involvement of communities in forest
management as a strategy to improve biodiversity conservation and the quality of local livelihoods.
Increasingly, the role of local people in monitoring forest resources is also acknowledged. This
paper presents a participatory resources monitoring (PRM) system developed and implemented by
representatives of 12 villages, six each within and adjacent to two nature reserves in Yunnan,
China. The short-term objectives are to monitor resource and wildlife abundance, resource use,
wildlife damage to crops, and land use. Main methods used by the village monitoring team are: (1)
observation through forest walk, (2) village interview, and (3) market survey. Monitoring is
implemented throughout the year to ﬁt in the daily work of villagers. Staﬀ from the nature reserve
or forestry bureau provide support by visiting the villages several days per year. Results indicate
that participatory monitoring is a valuable tool for villagers to engage in self-owned management
actions. We discuss how monitoring is also a process which could lead to social change. Based on
narratives we suggest that participatory monitoring builds trust between stakeholders, changes
perceptions and attitudes and leads to more democratic and transparent decision-making. In discussing accuracy, we argue that all stakeholders perceive and interpret nature diﬀerently based on
diﬀerent worldviews, knowledge systems, values and beliefs. We argue that if participatory monitoring is to be sustainable, community-based monitoring – preferably linked to scientiﬁc monitoring and patrolling – should be designed as a discursive institution where the process of building
social capital and inter-actor learning is extremely important. Finally, we brieﬂy reﬂect upon eﬀorts
to scale up participatory monitoring.

Introduction
For more than two decades international conservation policies have stimulated
the involvement of local communities in forest management as a strategy to
improve natural resource conservation and the quality of local people’s life
(e.g. Convention on Biological Diversity, Intergovernmental Panel on Forests/
Intergovernmental Forum on Forests/United Nations Forum on Forests). The
assumption behind these policies is that if people are involved in managing the
resources they depend on, it could lead to increased developmental beneﬁts and
a higher motivation to conserve and sustainably use the resources (Fisher 1995;
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Kellert et al. 2000). China was the ﬁrst country in mainland Southeast Asia
that devolved responsibilities for administration and legislation to the local
level (Dupar and Badenoch 2002). Starting in the late 1970s agricultural land
ownership was decentralised, followed by decentralisation of forestlands in the
early 1980s. Use rights were granted to households (‘household forests’) and to
villages (‘collective forests’) for a period of 30 years. In 1998, Village Committees and village leaders were democratically elected, and received responsibilities to manage natural resources by law (Xu et al. 2001). Township
government and the Village Committee can develop their own regulations for
natural resources management of ‘their’ lands and forests, as long as they
comply with the Chinese constitution and laws, and with county regulations
and policies (Dupar and Badenoch 2002).
However, China’s series of decentralising reforms have focussed on allocating rights and responsibilities to lower levels without simultaneously
strengthening the co-ordinating and supporting structures for sound environmental governance at village and township levels (Dupar and Badenoch 2002).
Monitoring is a central component of such good environmental governance as
it ensures that threats are identiﬁed and addressed (Sheil 2001). Current
practices for monitoring natural resources in China are scientiﬁc monitoring by
research institutes and patrolling by forestry and nature reserve staﬀ. Only
recently it has been internationally acknowledged that there is scope for decentralising monitoring as well. Lawrence and van Rijsoort (2003) indicate that
the involvement of local people in monitoring can be very valuable for various
reasons. Local people have a store of knowledge about forests and resource
use. Local involvement in monitoring also enhances villagers’ awareness and
capacity for sustainable resource use and enhances the transparency of management decision-making. Furthermore, it improves relations between villagers
and management staﬀ, and it is more sustainable as it uses locally available
capacity and resources. Villagers themselves want to be involved because they
see declines in some resources on which they depend for their livelihoods. They
wish to be able to continue resource use in the future, based on realistic and
location-speciﬁc regulations. Information from monitoring can also be used by
communities to warrant (or expand) community use rights.
In and around the nature reserves in Yunnan, China, the livelihoods of local
people highly depend upon the reserves. Because of this high dependence,
various nature reserve management plans identiﬁed a need for participatory
resources monitoring (PRM) in the collective forests in and around the nature
reserve. Moreover, the Yunnan Nature Reserve Rules and Regulations allow
sustainable resource use by local people in speciﬁed parts of the nature reserve.
The Yunnan Forestry Law stipulates that a joint management system by park
administration and local people should be established for the nature reserve
and community forests. For this reason an experimental scheme has been
established by the authors within and adjacent to two nature reserves in
Yunnan, China.
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This paper presents local perceptions on environmental change and management decisions that need to be taken. The methodology of Participatory
Resources Monitoring will be brieﬂy introduced; for more information on the
methodology development and its values for forest conservation and local
needs we refer to van Rijsoort and Zhang (2002) and Rijsoort and Zhang (in
press). The PRM was established based on the notion that it can be both a
product and a process. On one hand it provides insight in the status and use of
natural resources as a basis for better informed decision-making, and on the
other hand it improves communication between stakeholder, builds capacity
and enhances transparent decision-making (Lawrence and Elphick 2002).
Based on narratives we discuss how the process of participatory monitoring
may lead to social change. We will furthermore discuss the accuracy and
sustainability of participatory monitoring and touch upon possibilities for
scaling it up more widely within China.
Main features of participatory resources monitoring methodology
Study area
Participatory resources monitoring is being implemented in and around
Xiaoheishan Nature Reserve and Tongbiguan Nature Reserve in Yunnan
Province of the P.R. China (Figure 1). A 3-km broad strip of land adjacent to
each nature reserve is considered a ‘buﬀerzone’. The main characteristics of
these nature reserves in respect to management and local livelihoods are
summarised in Table 1.

Figure 1. Location of Xiaoheishan (XNR) and Tongbiguan nature reserves (TNR) in Yunnan,
China.

Key plant species

10 ﬁrst class national protected species, such as
(excluding birds) Presbytis phayrei, Macaca nemestrina,
Panthera pardus, Nycticebus coucang, Varanus salvator,
Phyton molurus, etc.

Key wildlife species

11 known national protected species, such as
Cyathea spinulosa, Oryza meyeriana, Alcimandra
cathcartii, Manglietia grandis, Tetracentron sinense, etc.

35 second class national protected species, such as
(excluding birds) Felis temmincki, Selenarctos thibetanus,
Macaca mulatta, M. actiodes, etc.

2415¢–24¢51¢ N and 9834¢–9911¢ E
600–3100 m.a.s.l.
16,013 ha
Subtropical to temperate forests
Montane evergreen broadleaf forests and its wildlife

Geographical location
Altitude
Total area
Vegetation types
Established to protect

Xiaoheishan Nature Reserve (XNR)

2354¢–2451¢ N and 9731¢–9745¢ E
210–2595 m.a.s.l.
30,712 ha
Tropical and subtropical forests
Tropical seasonal rainforests (Shorea assamica and
Dipterocarpus turbinatus) and its wildlife
22 ﬁrst class national protected species, such as (excluding
birds) Elephas maximus, Bos gaurus, Presbytis phayrei,
Macaca nemestrina, M. assamensis, Panthera pardus, P. tigris, Nycticebus coucang, Varanus salvator, Phyton molurus,
etc.
69 second class national protected species, such as (excluding birds) Felis temmincki, F. bengalensis, F. chaus, Moschus
berezovskii, Cervus unicolor, Selenarctos thibetanus, Cuon
alpinus, Manis pentadactylus, Macaca mulatta, M. actiodes,
etc.
2 known ﬁrst class protected species: Cycas pectinata, Alcimandra cathcartii
19 known second class protected species, such as Alophila
spinulosa, Tetracentron sinense, Coptis teeta, Tetrameles
nudiﬂora, Camelia sinensis, Shorea assamica, etc.
25 third class protected species, such as Manglietia insignis,
Phoebe nanmu, Dipterocarpus gracili, D. tubinatus, Terminalia myrocarpa, etc.

Tongbiguan Nature Reserve (TNR)

Table 1. Main characteristics of the study area in Yunnan, China, based on Li et al. (1999) and Zhuo et al. (2000).
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Around US$ 45 (year 1999)

Net income
per capita per year
Dependency on nature
reserveb
40%

Financial support from
the government
Management staﬀ
33
Educational background of management staﬀ:
BSc
1 (3%)
College
6 (18%)
Technical vocational school
17 (52%)
High and primary school
9 (27%)
Total human population
Over 36,000 (year 1999)
in and around nature reserve
Ethnic origin
Han, but also Dai, Lisu and Yi minorities
Main livelihoods
Agriculture (irrigated rice, swidden and rotational
cropping of wheat, upland rice, corn, beans, sugarcane,
peanut, vegetable, potato)
Animal husbandry (cattle, buﬀalo, horse, pig, poultry,
goat)
Forestry (collection from natural forests of timber,
fuelwood, NTFP; plantations of tea, walnut,
Taiwania ﬂousiana, ﬁr, bamboo)

High consumption of fuel wood and timber
Illegal hunting
Over-collection of non-timber forests products
Conversion of forests into sugarcane and tobacco
plantations
Grazing of livestock in forests
286,100 Yuan ($ 34,527a) per annum (year 2000)

Key threats

>50%

Forestry (collection from natural forests of timber, fuelwood,
NTFP; plantations of coﬀee, fruit trees, Betula alnoides,
bamboo)
Around US$ 90 (year 2000)

Similar to XNR

<50% Han and >50% Jingpo, Dai, Lisu and De’ang
Similar to XNR

2 (4%)
7 (15%)
17 (37%)
20 (44%)
Around 18,000 (year 2000)

46

1,600,000 Yuan ($193,088) per annum (year 2000)

Similar to XNR
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65%

87

385

76 US$ (627 Yuan)

85

377

69 US$ (574 Yuan)

Tongbiguan Nature Reserve (TNR)

70%

Xiaoheishan Nature Reserve (XNR)

b

Exchange currency 13 September 2004: 1 Chinese Yuan = 0.12 US$; 1 US$ = 8.29 Yuan.
Percentage of local population in nature reserve and adjacent area whose livelihoods depend on forest resources in nature reserve (timber and non-timber
forest products, grazing lands, shifting cultivation, water).

a

Percentage of nature
reserve that has
‘collective forest’ status
Average total amount
of households in
participating villages (n = 6)
Average total population
in participating
villages (n = 6)
Average net annual
income per capita in
participating villages (n = 6)

Table 1. Continued.
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Participatory resource monitoring was established in July 2001. In each of
the nature reserve, 6 villages participated, selected using four criteria:
• People are highly dependent on forests in and around the nature reserve for
the livelihoods.
• There is a conﬂict in resource use, or resource use is believed to be unsustainable.
• Villages are located in an ecologically sensitive area.
• Villages represent the geographic condition of the nature reserve area.
These factors were chosen based on the idea that participatory monitoring of
forest resources is only meaningful in areas where forests are directly linked to
people’s livelihoods and where resources are under dynamic pressure, causing a
need for urgent management actions. Representation of the geographic condition of the area was chosen as another criteria to enable wider application if
the method was found successful.

Monitoring team
In each of the villages a PRM team was established, using the criteria below.
Ideally, the members of this team should represent the heterogeneity of the
village. However, as the method was new and villagers did not yet fully comprehend the consequences, we instead chose criteria based on the villagers’
leaders’ idea of representation:
• The village leader or one of the leaders, who has the support of the villagers
and can mobilise and motivate them.
• Someone who is known and respected to have substantial knowledge of the
forests and its wildlife, such as the village forest guard. A village forest guard
is a villager (usually a former hunter or old man with substantial knowledge
of the forests and its wildlife) who receives a small fee from the Nature
Reserve Management Station to patrol the collective forests and nature reserve for illegal cases and wildlife abundance.
• A womens representative.
• Either another knowledgeable villager or someone who can read and write
Han Chinese in case the other team members cannot.
A staﬀ member of the nature reserve management station or oﬃce was
added to the monitoring team to improve co-operation and communication.
The monitoring team is responsible for collecting, recording and analysing
data, involving other villagers in the process.
The methodology for PRM has been developed with direct involvement of
this monitoring team and additional management staﬀ. Through a facilitated
workshop in each of the two nature reserve, they identiﬁed objectives, indicators, methodologies, data analysis and dissemination. Participants in both
workshops where (1) the monitoring teams from the six villages, (2) local
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nature reserve and forestry staﬀ, and (3) project oﬃcials from the county,
prefecture and provincial forestry department. In September 2002, we evaluated the method through a similar workshop with same participants, and on
the basis of adjusted needs we slightly modiﬁed the targets and simpliﬁed the
indicators.
Beneﬁts and obstacles
In the facilitated workshop to develop the methodology, the villagers and staﬀ
were asked to indicate the beneﬁts and obstacles they thought they would meet,
if they would be involved in the resource monitoring. These are listed in Table 2. Some beneﬁts and problems were perceived to be the same among villagers and staﬀ, but there were also diﬀerences. Staﬀ thought that through
being involved in monitoring, villagers would better understand the beneﬁts
from certain species. The villagers indicated that they are very aware of this,
instead they feared that monitoring would lead to further restrictions in their
resource use. The staﬀ thought that villagers require a training, e.g. in species
recognition, before they can do the monitoring. The villagers on the contrary
indicated that they know the species already, although they name them with
local names instead of scientiﬁc names. They expressed their idea that if they
need training, it would be in how to sustainably use resources and what would
be the beneﬁts of sustainable use on the long run.
Monitoring objectives
The objectives identiﬁed by the villagers and government staﬀ are listed below.
Monitoring targets are separately listed in Appendix 1.
Short-term objectives:
1. To monitor the abundance of target species and change in target land uses
2. To monitor resource use by villagers
3. To analyse problems in resource abundance and use, and suggest management actions
4. To monitor and analyse wildlife damage to crops and livestock and suggest
possible solutions
5. To develop and improve monitoring indicators and methods and adjust
monitoring targets if necessary
Long-term objectives:
1. To improve conservation and sustainable resource use in collective forests
and nature reserve
2. To improve the local economy through sustainable resource use
3. To improve knowledge among villagers and staﬀ on resources abundance,
distribution, value and use

1. Awareness raising and capacity building: of villagers and staﬀ
2. Increase participation of villagers in conservation
3. Improve communication between villagers and staﬀ

1. Diﬀerent languages impede good communication
2. Many people with diﬀerent ideas are diﬃcult to manage
3. Conﬂicts will arise when illegal cases happen

5. Diﬀerent views of villagers and staﬀ towards resources (i.e. use
and conservation respectively)

2. Lack of knowledge and skills
3. Our suggestions may not be adopted by the management department
4. Accuracy: results may not be correct

1. Lack of manpower and funds

Problems

4. Accessibility in rainy season diﬃcult.
Diﬀerences in perceived beneﬁts vs. Problems
Villagers
We may be further restricted in grazing, logging and other resource use
Staﬀ
1. Supervise the work of villagers
The work is optional, so hard to manage
2. Increase work eﬃciency when villagers will provide information
3. Reduce workload of staﬀ when villagers are involved
4. Villagers will understand beneﬁts from certain species, like timber,
water, NTFPs

Social

Technical 1. Protection (of resources used, wildlife that eat ‘bad’ animals,
insects that pollinate ﬂowers,
to get fruits, water, wildlife and plants, to promote tourism)
2. Problem solving related to lack of wood and other resources
3. Prevention and control: of pests, diseases, ﬁre, wildlife damage
4. Decision-making: to improve rules and regulations so they get
suitable to actual situation
5. Evaluation: to assess whether forest conservation
activities are successful

Beneﬁts

Table 2. Beneﬁts and problems of participatory resources monitoring as perceived by staﬀ and villagers.
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4. To improve capacity of villagers and staﬀ to plan and conduct monitoring
and to analyse reasons of change
5. To improve relationship between villagers and staﬀ, and among villagers

Indicators and ﬁeld methods
The monitoring targets selected by villagers and staﬀ are natural resources,
wildlife, wildlife damage, and land use (Appendix 1). Natural resources are
here deﬁned as resources consumed by the villagers, being timber, fuel wood
and Non-Timber Forest Products (NTFPs) including ﬁsh, frog, small birds etc.
Wildlife is deﬁned as all fauna species which are not consumed (anymore) and/
or which are protected by Yunnan law. Resource and wildlife abundance was
monitored qualitatively. It is too diﬃcult and time consuming to monitor
abundance quantitatively. Moreover, the philosophy behind PRM is that an
idea of trends in abundance is suﬃcient to deﬁne management actions for
resources under threat. Resource use and wildlife damage was monitored
quantitatively, as the villagers’ concept of use and damage is quantitative (e.g.
‘8 chicken were eaten by wild cats’, ‘each household consumes 3 pai of fuelwood each year’). Land use was monitored both quantitatively and qualitatively (e.g. ‘100 mu of forest planted’, ‘pine forest is ill’). See Table 3 for
indicators and methods.
Analysis of ﬁndings and adaptation of management
Villagers and staﬀ analysed the monitoring ﬁndings after 1 year during a village meeting. They collaboratively suggested management-decisions to address
perceived problems. These have been presented to the management oﬃce, who
in their turn presented to the project and the Yunnan Provincial Forestry
Bureau. Results are presented in Table 4.

Costs
Because PRM is a new activity and villagers are poor and busy with farming,
the project initially provided a budget of around US$ 1000 to each monitoring
team for the ﬁrst year of implementation. This budget contained allowance for
villagers and staﬀ, and support for transportation, village meetings, stationery,
etc. In general, villagers’ extra time input is 9–14 days, and staﬀ input is around
5 days per year. Ruili Management Oﬃce of Tongbiguan provided simple
cameras for free to some villages. It was anticipated that with the success of the
monitoring method after a few years, the villagers would be motivated to
continue. However, after the ﬁrst year, the project provided no budget. As
villagers remain poor and busy, the Ruili Management Oﬃce provided US$ 60

Frequency

Equipment

Methods

Indicators

Recording sheets, pen,
simple camera
Once-twice a year; resources
during collection season,
wildlife during oﬀ-farming
season when farmers have
time to spend some days
in the forest

Village interview (resource
harvesters and forest guard)
Photo of wildlife signs

Forest walk

Quality of resources (e.g. fruits)
Status of wildlife habitat

Frequency of wildlife damage

Wildlife damage

During collection season
and market visits

Recording sheet, pen

Get quota for timber and
fuel wood
Recording sheet, pen,
simple camera
When it occurs, mostly
during corn and
sugarcane season

Photo of wildlife damage

Amount of resources marketed
Extent and scale of damage
Market price
Status of forest habitat
Amount of houses built per year
(timber use for house construction)
Amount of households who use
alternative energy (as measure
of reduction in fuel wood use)
Village interview
Direct observation of
wildlife damage
Market survey
Village interview

Easy/hard to observe in the forest Amount of resources collected

Resource and wildlife abundance Resource use

Table 3. Indicators and methods of participatory resource monitoring in Yunnan, China.

Once a year

Fixed point photographing
Paper, pen, simple camera

Village interview

Obtain data from forestry bureau

Direct observation of land use

Estimated total area of selected
land use
Growth condition of trees

Land use
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Cons

Pros

In a relatively quick way
get an indication of resource
use
Enhances villagers’ awareness
on resource use and value

Can be integrated in labour
schedule of villagers
Enhances villagers’ awareness
on resource and wildlife abundance
Subjective, perceived changes
People are sometimes reluctant
to provide information on
resource use, as they fear
further restrictions in use,
but also because PRM team
does not have status to ask
other villagers about
resource use
Biased by seasonal changes
and natural ﬂuctuations
Villagers’ (other then monitoring
team) awareness of PRM is
still limited and thus may
their enthusiasm to share
their knowledge
Especially in TNR recording
is weak because minorities do
not always write Han Chinese
(management oﬃce was thus
advised to provide a simple
tape recorder)

Easy to under take

Resource and wildlife abundance Resource use

Table 3. Continued.

Often no compensation
for wildlife damage is
provided by the government,
which make people
reluctant to monitor
wildlife damage

Easy to undertake as land
use statistics are kept by
village accountant
Photo enhances objectivity

Wildlife damage

Photo may not always have been
taken from same point

Photo enhances objectivity

Land use
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to each village, as well as free seedlings of Dendrobium nobile (a medicinal
orchid) to establish a nursery. It is yet to be seen whether this small investment
in starting PRM will provide a sustainable basis for the continuation of the
monitoring.

Results: perceptions of environmental change and management actions taken
Table 4 summarises the main technical results of PRM outlined in terms of
perceptions of villagers and the actions they have taken to address these
perceptions. The time period of monitoring is too short to determine whether
actual abundance is changing in the way it is perceived. Villagers in both
nature reserves perceived a reduction in abundance of most species of
medicinal plants, wild fruits, timber and fuel wood, ﬁsh and frogs. Villagers
attribute this decline to unsustainable collection and destruction of habitats.
In Tongbiguan 75% of the villages suggest that there are less wild fruits
because the wildlife dispersing these fruits had become rare. In this nature
reserve the establishment of sugarcane plantations is seen as a threat to
several resources, such as medicinal plants (83% of the respondents), fuelwood (40%), timber (40%). All respondents think the rarity of fruits is
causing more wildlife damage to crops. Half of the respondents in both
nature reserves attributed the perceived decline in ﬁsh and frogs to the
villagers’ use of pesticides in agriculture.
Still abundant resources were believed to be wild vegetables, fungi, bamboo
and birds. This abundance is because villagers plant wild vegetables and
bamboo in homegardens and are too busy to collect fungi which is very time
consuming. Fungi habitats are believed to be abundant (80% of respondents in
Xiaoheishan). In Tongbiguan 67% of respondents believe that the high
abundance of wild vegetables is also due to the fact that these species have a
high adaptability. Bird populations are believed to have increased as ﬁrearms
have been conﬁscated.
There were also diﬀerent perceptions between the two nature reserves. All
villages in Xiaoheishan perceived a general increase in wildlife abundance,
though mainly of smaller wildlife. In Tongbiguan most large wildlife was difﬁcult to see which may have been translated into a perception of decline in
wildlife abundance. All villagers in Xiaoheishan believe the increase in populations of small wildlife and insuﬃcient food resources for wildlife in the
natural habitat lead to an increase in cases of wildlife damage to crops. In
Tongbiguan all villagers believe the increased establishment of sugarcane
plantations causes more wildlife to come to their ﬁelds.
On the basis of perceived change and its reasons, villagers suggested several
management-decisions and took some concrete management actions. Several
villagers adapted or drafted village regulations to address the perceived
problems. In Tongbiguan, 83% of the respondents suggested to regulate purchases by herb dealers. The collection of medicinal orchids in both nature

Perceived environmental
changes in pilot villages
(n = 6 in each nature
reserve)
100% of TNR villages
perceive decline, 1 village
reports that Paris polypgylla
and Gynostemma
pentaphyllum are
still abundant
100% of XNR villages perceive decline, 1 village reports that Coptis chinensisis
still abundant

67% of TNR villages and
100% of XNR villages
perceive decline in
abundance and quality

Monitoring target

Medicinal plants

Wild fruits

Strengthen awareness on
sustainable collection of
medicinal plants (40% in
XNR)
Regulate purchase by herb
dealers (83% in TNR)

83% Encroachment of
sugarcane plantation
(TNR)

Habitats destroyed (100%
in XNR)

Strengthen awareness on
sustainable collection of
wild fruits (100% in TNR
and XNR)

Habitat management
(100% in XNR)

Cultivation of medicinal
plants (50% in TNR, 100%
in XNR)

83% Habitats destroyed

100% Herb dealers come to
village to purchase
medicinal plants due to high
market value (TNR)
Poor protection awareness
(100% in XNR)

Habitat management (83%
in TNR, 80% in XNR)

Suggested management
decisions by monitoring
team (villagers and staﬀ)

100% Unsustainable
collection of medicinal
plants

Analysed reasons
of ﬁndings

Table 4. Results of participatory reources monitoring in Xiaoheishan NR (XNR) and Tongbiguan NR (TNR), China.

Adaptation of villages rules
and regulations to prohibit
cutting of fruit tree for fruit
collection

Protection of seed-dispersing wildlife (TNR)

Adaptation of village rules
and regulations to restrict
collection of medicinal
plants

Cultivation of Dendrobium
nobile in all monitoring villages

Management actions taken
by villagers
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100% of both TNR and
XNR villages perceive high
abundance

100% of both TNR and
XNR perceive high abundance, especially of
Phyllostachys nigra and
Schizostachyum funghomii

60% of TNR and 80% of
XNR villages perceive increase

Wild vegetables and fodder

Bamboo

Fungi

Fungi are abundant in busy
season of farmer; farmer
has not much time to collect
(40% in TNR)

Reasonable collection of
bamboo (100% in TNR and
XNR)
Fungi habitats abundant
(80% in XNR)

Planted in homegarden
(20% in TNR, 50% in
XNR)
High adaptability of species
(67% in TNR)
Sustainable collection (80%
in TNR)
Planted in homegarden
(100% in TNR and XNR)

Trees are cut down to collect fruits (83% in TNR)
Old trees bear fewer fruits
(83% in TNR)
Seed dispersal is rare (76%
in TNR)
Suitable habitats for wild
vegetables and fodder are
increasing (50% in XNR)

Allow reasonable collection
and selling of fungi (50% in
XNR)
Protect habitats (100% in
TNR)

–

Allow reasonable collection
and selling of wild vegetables and fodder (50% in
XNR)
Establish Green Food factory (50% in XNR)

Protect seed-dispersing
wildlife (100% in TNR)
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Perceived environmental
changes in pilot villages
(n = 6 in each nature
reserve)
50% of TNR villages and
80% of XNR villages ﬁnd it
hard to collect fuel wood

80% of both TNR and
XNR villages perceive a
decline

Monitoring target

Fuelwood

Timber for construction
and farming tools

Table 4. Continued.

Large consumption (60% in
TNR)

Unreasonable cutting of
timber (75% in XNR)

Widespread cutting and
high fuel wood consumption (60% in TNR, 75% in
XNR)
Deforestation to sugarcane
plantations (40% in TNR)

Analysed reasons
of ﬁndings

Strengthen management
(100% in XNR)
Establish plantations(100%
in TNR)
Introduce raw feeding of
pigs (60% in TNR)
Enhancethe use of energysaving stoves, biogas pits
(100% in TNR and XNR)
Use electricity (60% in
TNR)
Establish timber plantation
(50% in TNR, 100% in
XNR)
Strengthen management
(50% in TNR, 100% in
XNR)

Strengthen awareness on
sustainable fuel wood
collection (67% in XNR)

Suggested management
decisions by monitoring
team (villagers and staﬀ)

Most villagers already use
energy-saving stoves

Management actions taken
by villagers
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60% of TNR and 100% of
XNR villages perceive decline

100% of TNR villages
perceive an increase
(especially species of dove,
swallow, parrot and owl)
60% of XNR villages
perceive a increase, 40% a
decline (of swallow, woodpecker and owl species)

Birds

100% of XNR villages perceive decline

83% of TNR villages perceive high abundance

Fish and other aquatics

Insects

Substitution of forest with
sugarcane (40% in TNR)

Conservation awareness
improved (100% in TNR)

Firearms are conﬁscated
(100% in TNR)

Improve conservation
awareness (50% in XNR)
Improve patrolling system
(25% in XNR)
Rotational timber cutting
(25% in XNR)
Abundance due to: Abundant honey sources (60% in
TNR)
Decline due to:Habitat loss
(67% in XNR)
Bee and wasp collection
through burning and digging (67% in XNR)
Use of fertilisers and pesticides in agriculture (33% in
XNR)
Excessive catching of ﬁsh
and frogs (25% in TNR,
100% in XNR)
Use of pesticides in agriculture (50% in TNR and
XNR)
Introduce use of organic
fertilisers in agriculture
(50% in TNR and XNR)
Prohibit catching with elec
tricity (50% in TNR)

Establish ﬁsh ponds (50%
in XNR)

Bee habitat management
(100% in XNR)
Introduce sustainable collection methods for bees
and wasps (50% in XNR)
Reduce use of chemicals in
agriculture (50% in XNR)

2559

Perceived environmental
changes in pilot villages
(n = 6 in each nature
reserve)

100% of TNR villages
perceive a decline, 1 village
reports that Wild boar is
common
100% of XNR villages perceive an increase, but mostly of smaller wildlife only

All villages report an increase in damages by wildlife.

Monitoring target

Wildlife

Wildlife damage

Table 4. Continued.

Less wild fruits and other
food sources in wildlife
habitat (67%)
Wildlife habitat protected
(100%)
Few illegal hunting (40%)
Wildlife population (especially smaller ones) has increased (100% in XNR)

Increase in XNR due to:
habitats improved (40%),
no one catches birds (20%)
Decrease in XNR due to:
habitats destroyed (20%),
poor conservation awareness (40%), children catch
birds, fetch eggs (20%)
Strengthen awareness on
bird conservation (100% in
XNR)
Excessive hunting in the
past (100%)

Analysed reasons
of ﬁndings

Improve natural wildlife
habitat (100% in XNR)

Raise awareness on wildlife
conservation (83% in TNR)

Strengthen law enforcement
(100% in TNR)

Bird habitat management
(50% in XNR)

Suggested management
decisions by monitoring
team (villagers and staﬀ)

Adaptation of village rules
and regulations to restrict
use of wild forage collection
(XNR)

Management actions taken
by villagers
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Land use

Fewer grazing
(XNR)

grounds

Some pine trees (Pinus yunnanensis and P. armandi) in
plantation died (XNR)

67% of TNR villages report
that more people plant trees

In TNR 80% of the cases is
done by smaller wildlife, such
as rats, Bamboo rats, parakeets, squirrels). Wild cat only
caused damage to chicken in 2
villages. Average cost of loss
around 1500 Yuan
In XNR 50% of cases is
done by Wild boar and
Asian black bear, in 1 case by
Wild cat. No costs provided

Population of livestock
increases, excessive grazing
(50% in XNR)

Keep livestock in stable
(50% in XNR)
Close grazing lands regularly (50% in XNR)

Introduce mixed forestry
with coniferous and broadleaf trees (100% in XNR)
Plant fodder (50% in XNR)

Pest and disease control
(100% in XNR)

Restrict collection of wild
forage, plant forage (radish,
banana) in homegarden instead (50% in XNR)

Some wildlife is keen on
sugarcane (100% in TNR)

Protect natural predators of
rats, squirrels and parrots
(67% in TNR)
Return some farmland back
to forests (67% in TNR)
Awareness on policy of
returning farmlands back to
forests (100% in TNR)
Monoculture of coniferous
trees (100% in XNR)

Seek compensation (100%
in XNR)

Natural wildlife habitat and
food sources are too limited
(80% in TNR, 67% in
XNR)

Villagers in XNR received
assistance from forestry stations on how to control and
prevent pests and diseases

2561

2562
reserves has been restricted due to the monitoring, and all villages started to
cultivate the medicinal orchid Dendrobium nobile. Village regulations were also
adapted to prohibit tree cutting for fruit collection. All villagers in Tonbiguan
suggested the need to protect seed-dispersing wildlife. To address the problem
of wildlife damage, 50% of the respondents in Xiaoheishan restricted the
collection of wild forage for their livestock so as to secure natural food sources
for wildlife such as Wild boar, Barking deer and Asian black bear (see
Appendix 1 for latin names). Plantations of radish and banana in homegardens
were proposed as an alternative. For those suggested management decisions
that need external (ﬁnancial) support or approval, no concrete actions have yet
been taken (except for the Dendrobium nobile homegarden). All villages in both
nature reserves suggested using more energy-saving stoves to limit fuel wood
use, which is already advocated by the Yunnan government. Half of the
respondents in Xiaoheishan suggested the establishment of ﬁsh ponds, and half
of the respondents in Tongbiguan suggested prohibiting electrical ﬁshing
methods. Finally, in both nature reserves half of the respondents suggested to
use organic fertilisers on their ﬁelds.
For those resources for which an increase or high abundance was perceived,
such as fungi and wild vegetables, half of the respondents suggested allowing
sustainable collection from the wild, and establishing a Green Food Factory.
This is a village- or township-based factory processing wild vegetables, collected from natural forests, to be sold to urban markets. The Green Food
market is emerging in Yunnan as more urban people wish to consume ‘natural
products’ to which no pesticides have been applied.
Some of the proposed management decisions are still rather general, such as
‘allow reasonable collection’, possibly due to limited knowledge on sustainable
use of NTFPs. Some villages in Xiaoheishan (25%) suggested rotational cutting for timber species, indicating more experience in managing this resource.
It is too early to quantitatively assess the impact of changed village rules and
regulations and Dendrobium nobile domestication on the reduction of threats to
forests and biodiversity. Furthermore, changes perceived by villagers may be
confounded by natural ﬂuctuations. In these cases, information from conventional scientiﬁc monitoring and patrolling could be used to cross check
villagers’ perceptions.

Discussion
Variability of resource use data
The data on resource use are not presented in the paper as they were not
systematically recorded by the villagers. Villages that did record their usage of
resources, did so in diﬀerent units which made it impossible to compare among
villages and analyse. A lesson is that more attention should be paid to standardise resource use monitoring.
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Ownership of management decisions
Some management actions have been taken at village level, such as changing
village rules and regulations to restrict collection of medicinal plants and
fodder, to prohibit the cutting of fruit trees, and to protect seed-dispersing
wildlife. The initial fear of villagers that the monitoring would lead to more
restrictions in resource use has partly become a truth. Until now the management knowledge conﬁnes itself to either restriction, or use. There is still too
limited knowledge on the management options in between both extremes:
sustainable use. To prevent villagers losing interest in the monitoring in the
long run, training in sustainable use would provide them with more beneﬁts. As
the monitoring team currently does not consist of a full representation of the
village, it is crucial for the team to continue to enlarge participation of other
villagers in the monitoring and analysis of ﬁndings, to enhance ownership of
management actions in the whole village.
For other management suggestions, villagers feel external support is needed
from the management oﬃce, such as for the cultivation of medicinal plants, the
strengthening of awareness, habitat management, and to allow seasonal collection and selling of wild vegetables and fungi. In case the actions fall outside
their mandate, the management staﬀ reported to decision-makers at higher
levels (prefecture or provincial forestry bureau). An example of this type of
problem is the increased sugarcane plantations.
Results show that most management actions that need to be taken at the
level of management oﬃce (and higher) are not yet implemented. Only cultivation of medicinal plants has been implemented with ﬁnancial support from
the management oﬃce. Also some awareness building activities have been
done. Possibly this is because there is not enough knowledge about how to
improve habitat management and how to sustainably use resources. Another
reason could be that the management staﬀ are yet not enough involved in PRM
to see the monitoring as a management tool.

Other beneﬁts: social change through participatory monitoring
Literature indicates that participatory monitoring could also be considered a
social, cultural and political process of bringing people together in new
ways, coming to understand diﬀerent views and enhancing democratic
decision-making on what types of measures to take (Guijt et al. 1998). It
may enable experimental learning and negotiation, contributing to building
trust and changing perceptions, behaviour and attitudes among stakeholders
(Estrella and Gaventa 1998). It may also build social capital (Bliss et al.
2001; see also Becker et al. 2005 (this issue)). Success is not primarily
determined by the products, but by the quality of the process (Agrawal and
Gibson 1999; Schanz 2002). The PRM also seems to have started a social
and political process, building social capital and leading to social change.
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These indications are based on narratives and can not be presented as results in this paper. In order to test the validity of indications of social
change through participatory monitoring, social indicators could be included
in the monitoring methodology. More speciﬁc components of social change
through PRM are discussed below.
Building trust, improve relations between villagers and staﬀ
All villagers expressed that they can better manage their resources after 1 year
of PRM implementation, because they understand the dynamic changes of
species. They were also enthusiastic about making a biological specimen. Staﬀ
from the protected areas also started to show interest in indigenous knowledge.
For example, staﬀ from the Ruili Forestry Bureau expressed their wish to invite
indigenous experts to assist them construct their botanical garden, by providing seedlings and seeds that are diﬃcult to ﬁnd. Villagers shared their
knowledge with management staﬀ e.g. on medicinal plants and their use. Some
of this knowledge was new for staﬀ, e.g. to use Eupatorium (‘airplane grass’, in
general regarded as a pest) against malaria and liver diseases. Villagers also
said that through monitoring, relations among villagers generally improved, as
it created more occasions for interaction during ‘interviews’ and village
meetings. PRM therefore seems a valuable tool to improve the communication
and understanding between villagers and government staﬀ.
Changing perceptions, behaviour and attitudes
The technical results from the monitoring show that villagers and government
staﬀ realised that forests not only need to be managed for timber and fuel wood
but also for NTFPs and wildlife. During meetings to discuss the reasons behind
the monitoring ﬁndings, villagers were given an opportunity to appreciate more
indirect, complex links between resource abundance and use. They subsequently
suggested changing their behaviour, in particular by drafting rules for sustainable
use, forbidding collection from the wild and encouraging domestication instead.
Although the forestry bureau also reports on wildlife damage, this issue was
included in the PRM to stimulate local reﬂections on causes of wildlife damage.
The prevailing idea among villagers and staﬀ was that wildlife and forests were
better conserved, resulting in increased populations of wildlife and thus an increase in wildlife damage. Through PRM, wildlife damage is linked to wildlife
abundance and the quality of the habitat. The majority of the villages in Tongbiguan and Xiaoheishan now had the understanding that the wildlife habitat
may still be too degraded, causing the animals to go for more easily obtainable
food such as corn and sugarcane in the villagers’ ﬁelds. Villagers in Xiaoheishan
also believed that populations of smaller wildlife (such as Sus scrofa) increased
due to a decline in populations of predators (such as Panthera pardus).
Bring people together in new ways
The PRM created an opportunity for staﬀ and villagers to regularly meet
(in general a few times a year) and discuss their perceptions of forests and
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how they should be managed. Staﬀ acknowledged that communicating with
villagers was a new experience for them, and that it has consequences for
their technical capacities. Their approach to villagers used to be top–down
and rules and regulations were propagated with limited discussion. In the
participatory monitoring there was a two-way discussion, during which staﬀ
got unexpected questions to which they had no answer. As a result, they
expressed an interest in receiving more training in ecology and methods for
sustainable resource use, to be able to provide villagers with appropriate
answers. Some villagers expressed their wish for training in the use and
cultivation of medicinal plants. ‘Indigenous experts’ from villages with
similar conditions expressed their willingness to provide this training. This
inter-villager training had not been suggested before.
Democratic and transparent decision-making
Participatory resource monitoring also contributed to a more democratic
decision-making on forest management issues. When the monitoring started,
villagers said that some of the current regulations drafted by the forestry
and management bureau were not realistic and not based on the local
situation. Through PRM the government staﬀ and villagers were able to
draft more location-speciﬁc rules and regulations, based on local perceptions
and knowledge. Whether this has led to better management is still too early
to say.

Accuracy
The monitoring results presented in this paper are villagers’ perceptions of
reality. ‘Reality’ is however socially constructed (Berger and Luckmann
1981). Diﬀerent people perceive, understand and value reality (e.g. resource
abundance) diﬀerently due to diﬀerent worldviews, knowledge systems,
values and beliefs. Because they construct problems diﬀerently, they will
also suggest diﬀerent management actions (Malhotra 2001; Wilshusen et al.
2002; Wong et al. 2002). For this reason a pluriformity between professional
and community-based forest management systems exists (Wiersum 1999).
This pluriformity in management suggestions will also be present within the
village, as a community is heterogeneous (Agrawal and Gibson 1999; Leach
2002). As stakeholders may interpret and construct problems and trends
diﬀerently according to their cultural underpinnings, we argue that community-based monitoring is not necessarily less accurate than scientiﬁc
monitoring (see also Danielsen et al. 2005 (this issue)). To optimise accuracy
would in our opinion mean to compare the perceptions of diﬀerent stakeholders in monitoring. That would mean to better link participatory monitoring with scientiﬁc monitoring and patrolling. Conceptual frameworks
and methods linking local and scientiﬁc assessment and values are still
scarce (Lawrence 2002).
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According to Ambrose-Oji et al. (2002) one of the most important challenges
faced by natural resource managers today is to understand people’s perceptions
towards forests, value judgements towards problems and motivations for
management actions. If we understand why and how people perceive, analyse
and decide the way they do in resource management, we can better facilitate a
negotiation between diﬀerent stakeholders about which management action to
take. Only then we can eﬀectively facilitate an exchange of scientiﬁc, technical
and local/indigenous knowledge systems and an integrated decision-making
process.

Sustainability
The participatory monitoring was ﬁnancially supported in the ﬁrst year,
with a major decrease in support in the second year. It remains unknown
whether this limited ﬁnancial support is suﬃcient to motivate villagers and
staﬀ to continue the monitoring. Sustainability on the long run is, however,
not achieved through ﬁnancial support. Sustainability implies a continuous
learning and construction of reality. The constructed reality and multistakeholder learning is sustained through discussions and conversation with
others (Berger and Luckmann 1981). Through discussion, stakeholders come
to interpret themselves and their relation to each other by elaborating a
common understanding of the world (Sabel 1994). Participatory monitoring
aiming to produce knowledge to inform decision-makers and catalysing
social change is only sustainable if it leads to the creation or adaptation of
institutional arrangements, through which various stakeholders can continuously exchange and interact (‘discursive institution’). Building these institutions will increase the likelihood that what is learnt will also inform future
resource management decisions. The example described in this paper has not
survived for long enough to know whether this has happened. Part of the
building of discursive institutions is the integration of community work in
the job description of management staﬀ. In our case, to date, this has
not yet been the case, which is the reason why it has been diﬃcult to
motivate management staﬀ to be closely involved in the participatory
monitoring.
A second factor determining sustainability is legislation on the rights of
villagers to access and use resources in the protected areas. To a certain extent
this is the case in the nature reserves in Yunnan (see Introduction).

Scaling up
We believe the participatory monitoring approach can be applied in other parts
of China. In fact, PRM has recently been started in two other nature reserves in
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Yunnan, without external ﬁnancial support. We also think that such a direct
involvement of villagers in the whole process of monitoring makes sense in
areas where people’s livelihoods are (partly) based on forests and in areas
where urgent management action is needed for resources under threat.
In eﬀorts to scale up to national or even global levels, it may be more
important for national monitoring systems to accept and integrate (qualitative)
information relevant to local needs, values, realities and constructions instead
of vice versa. Most of the current monitoring targets in PRM are not of
international importance, though some are of national importance. Instead of
putting all eﬀorts in a discussion on whether and how participatory monitoring
can become valuable for national or global monitoring systems, we should pay
more attention to how national policy-makers could become interested in what
is done locally.
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Aconitum carmichaeli
Amomum koenigii
Ardisia crenata
Brugmansia arborea
Bupleurum chinense
Cinnamomum cassia
Cinnamomum camphora
Coptis chinensis
Dendrobium nobile
Gynostemma pentaphyllum
Hedyotis nantoensis
Paris polyphylla
Pinellia ternata
Rauvolﬁa verticillata
Phyllanthus emblica
Prunus conradinae
Terminalia chebula
Ammannia multiﬂora
Asparagus spp.
Houttuynia frondata
Toona sinensis
Calamus spp.
Chimonobambusa yunnanensis
Dendrocalamus giganteus
Dendrocalamus semiscandens
Phyllostachys nigra var. henonis
Schizostachyum funghomii
Auricularia auricula
Hygrophorus eburneus

Medicinal herbs

Fungi

Bamboo and rattan

Wild vegetables

Wild fruits

Scientiﬁc name

Monitoring target

V
V
V
V

Henon bamboo (Hachiku)
Funghom schizostachyum
Black wood fungus
White hygrophor

V
V
V
V
V
V

V
V
V

V
V

V

V

V

Monitored
in XNR

V

Red listing statusa

Chinese cedar
Rattan
Yunnan bamboo

Hardad, Myrobalan
Jerry jerry
Asparagus spp.

Herb paris
Pinellia
Rauvolﬁa
Emblic, Indian-gooseberry

Japanese aconite
Amomum
Coralberry
Angel’s trumpet
Hare’s ear (Chai hu)
Chinese cinnamon
Camphor
Goldthread
(Huang cao)
Sweet tea vine

Common name

Appendix 1. Participatory resource monitoring targets in Xiaoheishan and Tongbiguan Nature Reserves, China.

V

V
V
V
V
V

V

V
V

V
V

V

V
V

V
V

V

V

Monitored
in TNR
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Aceros nipalensis, A. undulatus, Anthracoceros albirostris, Buceros bicornis

Birds

Butea buteo
Caprimulgus indicus
Celeus branchyrus, Gecinulus grantia,
Blythipicus pyrrhotis, Dendrocopos
canicapillus, D. hyperythrus, D. major,
Picus ﬂavinucha, P. canus

Apus paciﬁcus, A. aﬃnis, Hirundo rustica, H. striolata, Delichon nipalensis

Rana spp.

Fish and aquatics

Insects, honey

Farming tools timber

Construction timber

Fuel wood

Lactarius hatsudake
Polyporus frondosus
Quercus spp.
Schima wallichii
Betula alnoides
Cinnamomum camphora
Machilus spp.
Manglietia spp.
Quercus spp.
Schima wallichii
Taiwania ﬂousiana
Machilus spp.
Manglietia spp.
Quercus spp.
Apis mellifera
Cicadidae spp.

Swifts and Swallows (Fork-tailed and
House swift, Barn and Striated swallow, Nepal house martin)
Common buzzard
Grey nightjar
Woodpeckers: Rufous, Pale-headed,
Bay, Grey-capped pygmy, Rufousbellied, Great spotted, Greater yellownape, Grey-headed

Oak spp.
Honey bee
Cicada
Wasp
Frog
Shrimp, crab
Fish
Hornbills:Rufous-necked, Wreathed,
Oriental pied, Great hornbill

Oak spp.

Birch
Camphor

Hatsutake
Hen-in-the-woods
Oak spp.

a.n.: VU
A1cd + 2cd, C1
b.b.: LR/nt

V
V
V

V

V

V
V

V

V

V

V
V
V

V
V
V

V

V
V
V
V
V
V
V
V

V

V
V

V
V
V
V
V

V
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Wildlife damage

Wildlife

Monitoring target

Hystrix hodgsoni
Macaque spp. (assamensis,
nemestrina, mulatta, arctoides)
Paguma larvata

Petaurista alborufus
Python molurus
Canus lupus
Dremomys spp., Ratufa bicalor

Red-and-white giant ﬂying squirrel
Python
Wolf
Red-cheeked squirrels, Black giant
squirrel
Crestless malaya porcupine
Macaque spp. (Assamese, Pig-tailed,
Rhesus, Stump-tailed)
Masked palm civet

Red junglefowl, Silver pheasant
Yunnan hare
Chinese pangolin
Barking deer
Chinese cobra
Slow loris
Common leopard
Green peafowl

LR/nt

VU
A1cd + 2cd,
C1 + 2a

LR/nt

V

Oriental turtle dove
Red deer
Jungle cat, Leopard cat, Golden cat

V

V

V

V
V

V

V

Little egret
Collared and Asian-barred owlet;
Oriental bay owl, Brown wood owl
and Grass owl

Monitored
in XNR

Egretta garzetta
Glaucidium brodiei,
G. cuculoides,
Phodilus badius,
Strix leptogrammica, Tyto capensis
Streptopelia orientalis
Cervus elaphus
Felis chaus, F. bengalensis,
F. temminckii
Gallus gallus, Lophura nycthemera
Lepus comus
Manis pentadactyla
Muntiacus muntjak
Naja kaouthia
Nycticebus coucang
Panthera pardus
Pavo muticus

Red listing statusa

Common name

Scientiﬁc name

Appendix 1. Continued.

V

V
V

V
V
V
V

V
V
V
V
V
V

V

V
V
V

V

Monitored
in TNR
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a

Using the categories and criteria of IUCN (2003)

Land use types

Psittacula spp. (P. himalayana
ﬁnsachii, P.derbiana, P. alexandri
fasciata)
Rhizomys pruinosus
Selenarctos (Ursus) thibetanus
Semnopithecus entellus
Sus scrofa
Hoary bamboo rat
Asian black bear
Grey monkey
Wild boar
Pasture
Plantation forest
Sugarcane plantation
Upland
Water source forest

Parakeets (Grey-headed,
Red-breasted)

Derby’s,

VU A1cd
LR/nt

V

V
V
V
V
V
V
V
V

V

V
V

V
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