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A B S T R A C T   

Understanding local perceptions is essential to ensure the good functioning of co-management in 
protected areas (PAs). However, more research is required quantitatively to assess the extent 
locals are empowered. This paper seeks to investigate the effects of varied participation types and 
levels on perceived performance in a centralized co-management regime in Giant Panda National 
Park, China. Using 353 survey questionnaires, we identified six co-management subtypes that 
were classified into four empowerment levels: instruction, consultation, agreement, and coop
eration. Notably, our analysis suggests that involvement at the cooperation level was not clearly 
linked with more favorable local perceptions of conservation. In contrast, local residents engaged 
in the instruction level of co-management (support, training, and employment subtypes) were 
more inclined to develop positive perceptions across the ecological, social, and livelihood di
mensions. This study suggests the conclusion that merely empowering locals might not facilitate 
favorable perceptions of conservation. Instruction co-management intended to enhance social 
well-being if it is tailored to the needs of local residents.   

1. Introduction 

Governing PAs based on top-down and centralized government interventions has often been proven to be inadequate in safe
guarding conservation success (Gelcich et al., 2009). One prominent flaw of this approach is that it overlooks the benefits to the most 
economically disadvantaged communities, thereby generating a locally uneven distribution of PA-related socioeconomic impact 
(Brockington et al., 2006; Berkes, 2009). Consequently, hostile attitudes and anti-conservation activities (e.g., poaching, logging, and 
agricultural encroachment) among locals could be triggered, jeopardizing biological goals by heightening conflicts between PA 
managers and adjacent communities (Lane, 2001). Conversely, much evidence has shown that PAs with meaningful and effective 
participation are more likely to deliver positive biodiversity and livelihood outcomes (Plummer & FitzGibbon, 2004; Plummer & 
Armitage, 2007; Andrade & Rhodes, 2012; De Vente et al., 2016; Oldekop et al., 2016). 
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To reduce such adverse social effects, recent decades have witnessed a global shift toward a more participatory PA governance 
approach, and more bottom-up collaborative endeavors, which more extensively engage people living in and around PAs (Berkes, 
2004; Armitage et al., 2010; Kimengsi et al., 2019). The emphasis has been on more co-management paradigm, which refers to the 
formal sharing of accountabilities, responsibilities, and benefits among the state, local resource users, and other stakeholders in 
cooperatively governing PAs (Carlsson and Berkes, 2005; Borrini-Feyerabend et al., 2007). This innovative co-governance system seeks 
to fuse two typically opposing objectives, biological conservation and local livelihood development. It is regarded by many as an 
indispensable instrument to replace the conventional command-and-control conservation model (Gelcich et al., 2009; Kimengsi et al., 
2019). Under these circumstances, it has become increasingly important to understand the current status and prospective potential of 
co-management policies to deliver better conservation outcomes. (Borrini-Feyerabend et al., 2012; Ward et al., 2018; Zhang et al., 
2020). Participation is complex; its level, channel, and forms vary from here to there (Stringer et al., 2006). Participation can range 
from brief consultations to full involvement in the daily decision-making process (Sterling et al., 2017). However, participation can 
also be problematic if not properly managed, the disadvantages of which include increased time and costs for decision-making, the risk 
of elite capture, and the potential for conflict among different stakeholders (Persha and Andersson, 2014; Sterling et al., 2017; Ward 
et al., 2018). Perceived or actual shortcomings in participation can impede the achievement of socioeconomic and biological goals for 
PAs. 

Over the last two decades, our theoretical understanding of participation in conservation has been grown (Berkes, 2004; Plummer 
and FitzGibbon, 2004; Plummer and Armitage, 2007), more studies of practices have been assembled (Evans et al., 2011; Cinner et al., 
2012; Brooks et al., 2013), and performance of cases have been evaluated (Plummer and Armitage, 2007; Oldekop et al., 2016). 
Nevertheless, we need more insights into the consequences of participation in conservation for rural communities (De Vente et al., 
2016). Can higher empowerment levels facilitate more favorable performance? Are less empowering co-management arrangements 
likely to generate more local resistance and negative judgment? Will the variation in co-management engagement amongst local 
dwellers contribute to diversified outcomes?. Previous studies suggested that local communities are more likely to be satisfied with 
co-management policies when their knowledge and opinions are incorporated into the PA decision-making process (Andrade and 
Rhodes, 2012). However, higher levels of frustration and discontent have been documented among active participants and forest 
officials in joint forest management programs (Laval, 2008; Islam et al., 2019). Despite these studies we need more insights into how to 
achieve better perceptions by fostering local participation (Nunan et al., 2012; Franco-Meléndez et al., 2021). 

Measuring people’s views instead of solely emphasizing more distant indicators is critical for safeguarding conservation success 
(Bennett, 2016). Perceptions are important in assessing judgements of fairness (Pascual et al., 2014), evaluating local well-being (Cuya 
et al., 2021), and understanding conservation attitudes (J. He and Wei, 2022; S. He and Wei, 2022). Perceptions are effective in 
assessing co-management performance, and perceptions should be carefully considered when formulating or implementing relevant 
policies (Gelcich et al., 2005; Evans et al., 2011; Enengel et al., 2014; Ward et al., 2018; Islam et al., 2019). The most frequently used 
framework to assess co-management performance was introduced by Plummer and Armitage (2007), who proposed ecology, eco
nomics, and society as the three basic dimensions for evaluating its outcomes. This classification approach was widely adopted in later 
researches conducted by Uddin et al. (2007), Evans et al. (2011), Bong et al. (2019), and Kovács et al. (2021). In this study, we 
evaluated local residents’ perceptions toward the ecological, economic, and social outcomes of co-management and investigated how 
participation type and level shapes perception. The results of this study may contribute to the promotion of existing co-management 
policies (Islam et al., 2019). 

We specifically addressed this question by conducting a quantitative survey in a top-down co-management regime of a national 
park in China. The aims of this study were to (1) understand locals’ perceptions of performances by a centralized co-management 
regime, (2) statistically measure the consequences of participation types and levels, and (3) assess the impact of participation vari
ation on perceived ecological, economic, and social performances. We hope that these analyses will inform related policy development 
intended at incorporating or prioritizing co-management policies. 

2. Materials and methods 

2.1. Conceptual approach 

As co-management of protected areas (PAs) is premised on partial devolution to local communities, it is essential to consider the 
extent to which local residents are empowered by such collaborative arrangements (Ballet et al., 2009). The variety of empowerment 
represented in numerous participatory attempts reflects the relationship between the state and local actors (Carlsson and Berkes, 
2005). In some instances, co-management has been viewed as a new form of tyranny, especially in cases where conservation au
thorities only symbolically operate community-based efforts or allow local elites to monopolize power that should be shared (Cooke 
and Kothari, 2001). In other instances, when this decentralization process occurs, co-management can act as a catalyst for social 
change in PAs (Lund et al., 2018). 

To address such complexities, a substantial body of literature sheds light on the division of conservation accountability between the 
state and local resource users (Sen and Nielsen, 1996; Sandström and Widmark et al., 2007). Agarwal (2001) proposed a tool for 
evaluating six participatory behaviors in community forestry, ranging from nominal to interactive (empowering) participation. 
Andrade and Rhodes (2012) proposed a framework for identifying three principal subcategories of local participation: included, 
partially included, and excluded. In the context of PAs, the International Union for Conservation of Nature (IUCN) has declared five 
empowerment levels in this co-governance continuum: instruction, consultation, agreement, cooperation, and empowerment, as 
depicted in Fig. 1 (Borrini-Feyerabend et al., 2007; Borrini-Feyerabend et al., 2013). In this study, we adopted the latter framework to 
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shed light on the co-management typology of China’s newly established national parks (Zhang and Yang, 2021). 

2.2. Study site 

As a developing megadiverse country, China has established more than 11,800 PAs, covering more than 18 % of its total land area 
(State Forestry and Grassland Administration, 2019). However, intensified conflicts between park authorities and locals have ensued, 
undermining the performance of rigid top-down PA management systems (Xu et al., 2017, 2019). In China, as in many other devel
oping countries, no economic incentives have been provided to local residents to compensate for the prohibition of utilizing natural 
resources in PAs. Faced with these challenges, co-management has been piloted in several national nature reserves since the early 
1990 s, when the Global Environment Facility, International Crane Foundation, and other international non-governmental organi
zations imported the co-governance notion (Zhang and Yang, 2019). The year 2006 witnessed the introduction of the Conservation 
Steward Program by Conservation International, which served as an updated model for community-based conservation in China. 
Mutual agreements between conservation authorities and local communities were consequently reached, and economic incentives 
were provided by the government in exchange for pro-environmental behaviors by locals (Zhang and Yang, 2021). In 2017, the 
emphasis on establishing community-based co-management was reinforced in the Overall Plan for Constructing China’s National Park 
System, after which 11 pilot national parks began publicizing their own adaptive co-management mechanisms (S. He and Zhou, 2022; 
J. He and Zhou, 2022). This major co-management policy is still being implemented, but little is known about how this devolution 
process affects people’s perceived performance and the extent to which locals should be empowered (Zhang and Yang, 2021). 
Therefore, studies are needed to fill this gap and inform future co-management policies. 

In this study, we focused on a newly established national park in southwestern China, the Giant Panda National Park (GPNP). This 
PA was recognized as one of 11 pilot national parks in 2016, with the intention of improving connectivity between isolated habitat of 
the giant panda (Ailuropoda melanoleuca) (Huang et al., 2020). After a 5-year pilot period, the GPNP was officially established by 
consolidating 81 existing individual protected areas in 2021, covering an area of 27,134 km2 in total (Yang et al., 2020). One of the 
major challenges for the GPNP is the exceedingly large local human population currently residing inside or surrounding the park. Most 
adjacent local residents make a living that is heavily dependent on forest resource extraction (e.g., harvesting of bamboo shoots and 
medicinal herbs), imposing pressure on the conservation of the giant panda habitat (Lan, 2020). 

Three communities (Luoyigou, Yinping, and Dongqiao Village) were selected as our case study in the Tangjiahe area of GPNP, as 
presented in Fig. 2. This area belongs to a subregion of the GPNP with prominent park-people conflicts, covering an estimated 400 km2 

and providing homes for roughly 9500 forest-dependent residents. Before the establishment of the GPNP, a co-management approach 
was launched in the 1970 s. The past 40 years have witnessed numerous experiments by the Tangjiahe Area Authority (TAA) to 
collaborate with adjacent residents, including setting up community-based co-management committees, formulating wildlife conflict 
compensation programs, supporting community-based tourism, recruiting local rangers, and creating community cooperatives (Yang, 
2022). 

Based on pre-field studies, the three selected villages were judged to effectively represent the 40-year co-management endeavors 
surrounding the Tangjiahe region. 

Fig. 1. The five empowerment levels of co-management declared by the International Union for Conservation of Nature (IUCN), adapted from 
Borrini-Feyerabend et al. (2013). 
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Luoyigou Village, the sole community residing inside the PA with severe human–wildlife conflicts, was bestowed with the most 
abundant co-management support by the TAA (Chen et al., 2022). 

In contrast, tourism-based businesses in Yinping Village have gained popularity in the last two decades, providing family inns and 
restaurants with substantial tourism-based benefits. 

Dongqiao Village, on the other hand, could be viewed as an ordinary agriculture-based village in proximity to the Tangjiahe area, 

Fig. 2. Map of the Tangjiahe area of the Giant Panda National Park (TGPNP): (a) location of GPNP in China, adapted from http://bzdt.ch.mnr.gov. 
cn; (b) location of TGPNP, adapted from the Overall Planning of Tangjiahe Area of Giant Panda National Park; (c) location of the TGPNP and 
surveyed villages. 

Table 1 
Surveyed co-management activities in Giant Panda National Park.  

Co-management 
typology 

Activities Survey questions 

Instruction Infrastructure building I participated in the energy transformation and other facilities renovation projects initiated by 
ATA. 

Capacity training I was engaged in the skills training and industry support organized by ATA. 
Nature education I was involved in environmental educational programs provided by ATA.  
Forest Patrolling I was engaged in forest patrolling of GPNP. 

Consultation Access to information I could easily obtain information on co-management policies of GPNP. 
Co-management meetings I have attended community-based co-management meetings. 
Consultation for policy making I was involved in consultation of community planning and policy making in GPNP. 

Agreement Fire prevention agreement I signed fire prevention or human–wildlife 
compensation agreements with TAA. 

Co-management agreement I signed a community-basedta co-management 
agreement with TAA. 

Benefit sharing I have shared benefits with TAA in bee farming or other cooperatives. 
Cooperation Enacting conservation rules I was involved in formulating conservation rules with TAA. 

Formal accountability I have accountabilities for some conservation affairs.  
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which shared a joint forest ranging system with TAA and, consequently, some agricultural assistance (Chen et al., 2022; Yang, 2022). 
All of these villages displayed varied co-management attempts, allowing us to fully explore the potential impact of co-management 

on perceived performance. Another key consideration is that the overall empowerment level of the Tangjiahe area remains rather 
limited despite the widespread acknowledgement of co-management, showing the great representativeness of the co-management 
regime in a centralized PA stewardship (Chen et al., 2022). 

2.3. Data collection 

This study presents the findings of a quantitative survey in the Tangjiahe area of the GPNP in China, following three steps. First, 
prior to the survey design, a preliminary survey was conducted from July 26 to July 28, 2017, during which five semi-structured 
interviews were conducted with TAA staff and village leaders. We also collected co-management plans and annual reports from the 
TAA to understand the overall community-based strategies in the Tangjiahe area. Through repeated discussions with the TAA staff and 
consultations with village leaders, we identified 12 co-management activities involving a considerable percentage of local residents, as 
listed in Table 1. 

Second, we developed a questionnaire based on the preliminary survey results, including the following three sections: (1) de
mographic characteristics, including gender, age, education, village, family size, and income source (Table S1); (2) frequency of 
involvement in twelve co-management activities, ranging from “never” to “always;” and (3) perceived performances in ecological, 
economic, and social aspects, measured by a five-point Likert scale: 1, strongly disagree; 2, somewhat disagree; 3, neither agree nor 
disagree; 4, somewhat agree; and 5, strongly agree. The indices of perceived performance were selected from the framework devised by 
Plummer and Armitage (2007) and revised based on the studies of Bong et al. (2019), Kovács et al. (2021), Chen et al. (2022), and Yang 
(2022), as shown in Table 2. The questionnaire was initially developed in Chinese and then translated into English for in this 
manuscript. Fieldwork was conducted from June 29 to July 6, 2022, and 353 questionnaires were distributed. After eliminating 49 
invalid questionnaires, the valid sample reached 304, with an effective return rate of 86.1 %. 

Further to understand the underlying mechanisms of participation levels on perceived performance, we arranged two forums with 
the Community Office and Conservation Office of the TAA, the responsibilities of which included arranging co-management affairs and 
recruiting local rangers, respectively. In addition, we undertook 17 in-depth interviews with community leaders, town government 
cadres, family hotel owners, hotel attendants, co-management committee members, rangers, older adults, and other local residents. 

2.4. Data analyses 

Demographics and co-management activity frequencies were first calculated to explore the overall status of co-management 
participation and activities. After checking the reliability (overall Cronbach’s alpha coefficient = 0.830) and validity (Kai
ser–Meyer–Olkin [KMO] test = 0.781, p < 0.01) of the standardized survey data, a principal component analysis (PCA) with varimax 
rotation was conducted as the first step to reduce the dimensions of the sub-criteria and categorize the participation types and levels of 
co-management. Second, we tested the correlations between pairs of six co-management types and twelve demographic features 
(including gender, age, education, village, residency years, household size, household income, and five types of income sources). After 
excluding ten correlated predictors with a significance of less than 0.05, eight variables (employment, training, support, consultation, 
agreement, and cooperation co-management as well as gender and residency years) remained as potential influencing factors . These 
variables include six co-management subtypes, gender and residency years. Four multiple linear regression (MLR) analyses were 
conducted to investigate the determinants of the ecological, economic, and social factors and comprehensive performance. All MLR 
analyses passed the multicollinearity diagnostics, with a variance inflation factor less than 2, indicating the suitability of conducting 
regression analysis. All data analyses were performed using SPSS software. 

Table 2 
Indicators of co-management performance in GPNP.  

Category Attribute Survey questions 

Ecological 
performance 

Ecosystem conservation 
(EP1) 

The enforcement of co-management policies has achieved positive outcomes in ecosystem conservation. 

Wildlife conservation (EP2) The wildlife habitat was better conserved after the implementation of co-management. 
Resource protection (EP3) Success in natural resource (e.g., rivers, air, and geology) conservation have been achieved by enforcing 

co-management arrangements. 
Social performance Conservation identity (SP1) Participation in co-management has increased my sense of identity and pride. 

Conservation willingness 
(SP2) 

Participation in co-management has enhanced my willingness to conserve the GPNP. 

Conservation capacity (SP3) Involvement in co-management has improved my abilities in conservation affairs. 
Livelihood 

performance 
Compensation availability 
(LP1) 

I am satisfied with the financial compensation scheme provided by TAA. 

Income enhancement (LP2) The co-management arrangements assisted me in increasing my income. 
Employment opportunities 
(LP3) 

I have fair access to employment opportunities provided by TAA.  
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3. Results 

3.1. Demographic profile of respondents 

A total of 304 responses were analyzed, of which 47 % were from male and 53 % were from female (Table S2). Most respondents 
were middle-aged or older, with 84 % aged > 40 years. The overall level of education among respondents was low; most (64 %) had not 
attended school or completed primary school, and only 12 respondents (4 %) had an undergraduate degree. The majority of re
spondents (88 %) reported that they had lived in their village for more than 20 years, and a considerable proportion (64 %) had a 
family size of four to six people. Many respondents (41 %) made a living by farming or animal husbandry, and domestic and migratory 
work were also recognized as main income sources, accounting for 21 % and 32 % of the total, respectively. 

3.2. Description of residents’ participation and perceived performances 

Among respondents, the most frequent co-management activity was infrastructure building, as nearly all respondents (99 %) re
ported being involved at least once (Fig. 3, Table S3). In contrast, the least universal activity was a co-management agreement, as an 
estimated 90 % of the respondents stated that they had never signed an agreement with the TAA. In addition, a majority of the re
spondents declared that they had never accessed co-management meetings (78 %), policymaking consultation committees (79.93 %), 
or other information sources for the PA (71 %). Notably, formal accountability sharing with locals was not scarce because over 50 % of 
the respondents indicated that they had participated in enacting conservation rules or formal conservation responsibilities. Comparing 
participation in co-management activities among the three surveyed villages, it was evident that the participation rate for Luoyigou 
was substantially, higher than those for Yinping and Dongqiao, as shown in Fig. 4 (Table S4). 

Each performance type was calculated using the average scores of the indicators in the study. For example, the ecological per
formance score was measured using the mean values of ecosystem conservation (EP1), wildlife conservation (EP2), and resource 
protection (EP3). Comprehensive performance was further determined using the average score of all the measured indices. The scores 
for perceived performance were then reclassified into four categories: 1–2, very negative; 2–3, somewhat negative; 3–4, somewhat 
positive; 4–5, very positive, as shown in Table 3. Local residents generally perceived the ecological performance of co-management 
(mean = 4.27, SD = 0.56) as very positive, followed by their view of social performance (mean = 3.45, SD = 0.76) as somewhat 
positive. By contrast, the overall perception of economic performance was somewhat negative (mean = 2.66, SD = 0.83). Among all 
the performance indicators, locals generally reported very positive perceptions of the co-management of wildlife conservation (mean =
4.45, SD = 0.62). However, residents overwhelmingly expressed somewhat negative perceptions of the financial compensation pro
vided by the co-management schemes (mean = 2.44, SD = 1.11). Meanwhile, limited differences in ecological, economic, and social 
performances were detected across the three surveyed villages, as presented in Fig. 5 (Table S5). 

Fig. 3. Frequency of participation in co-management activities.  
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3.3. Evaluation of impact of participation on perceived performances 

3.3.1. Identification of participation types and levels 
By performing the standard PCA procedure, the value of the KMO statistic was determined to be 0.725 > 0.60, proving the 

Fig. 4. Frequency of participation in co-management activities among three surveyed villages.  
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suitability of conducting an exploratory factor analysis. Bartlett’s test was highly significant, with a p-value < 0.000, indicating that 
the variables were interactively related. Table 4 presents the total variance of each component interpretation, and six co-management 
types were determined as principal components, accounting for 81.9 % of the total variation (Table S6). 

As presented in Table 5 and Fig. 6, the six co-management types were further classified into four degrees of empowerment 
(cooperation, agreement, consultation, and instruction) according to the IUCN co-management classification framework. The first 
degree, cooperation, comprises two co-management activities, enacting conservation rules (A11) and formal accountability (A12), 
referring to the collaboration between the TAA and local communities. The second degree, agreement, contains three co-management 
attempts, fire prevention (A8), co-management agreements (A9), and benefit-sharing (A10), all representing certain forms of a pro
tocol with the TAA. The third degree, consultation, consists of two co-management arrangements, co-management meetings (A6) and 
consultation for policy making (A7). 

The fourth degree, instruction, includes activities classified as employment, training, and support. Although this component 

Table 3 
Local perceptions of ecological, social, and economic performances.  

Category Mean SD Indicators Mean SD 

Ecological performance 4.27 0.56 Ecosystem conservation (EP1) 4.20 0.70 
Wildlife conservation (EP2) 4.45 0.62 
Resource protection (EP3) 4.15 0.65 

Social performance 3.45 0.76 Conservation identity (SP1) 3.62 1.01 
Conservation willingness (SP2) 3.80 0.94 
Conservation capacity (SP3) 2.94 1.04 

Livelihood performance 2.66 0.83 Compensation availability (LP1) 2.44 1.11 
Income enhancement (LP2) 2.78 0.99 
Employment opportunities (LP3) 2.75 1.07 

Note: 1–2, very negative; 2–3, somewhat negative; 3–4, somewhat positive; 4–5, very positive). 

Fig. 5. Comparison of scores of performance indicators among three surveyed villages. Note: The comparison column contains graphics showing 
differences in the same performance type among the three surveyed villages. 
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represents certain features of consultation through access to information, the majority of activity in this category was carried out by 
forest patrols dominated by the TAA (employment). The training subcategory consists of providing intellectual or material training for 
locals. The support subcategory refers to the improvement of public facilities. 

3.3.2. Detecting predictors of perceived performance 
Four MLR models were generated to detect the predictors of local perceptions of ecological, economic, social, and comprehensive 

performance. Eight variables (employment, training, support, consultation, agreement, and cooperation co-management as well as 
gender and residency years) were used as potential predictors of perceived co-management outcomes. Collinearity, serial correlation, 
and residual normality tests were performed for all the regression models to ensure overall feasibility and accuracy. The MLR results 
demonstrated the positive effects of participation in instruction on perceived outcomes. Local respondents involved in the support 
subtype of instruction were more likely to report positive perceptions regarding all performance aspects. While participation in the 
training subtype of instruction was associated with positive social and comprehensive perceptions, the employment subtype was 
associated with positive ecological, economic, and combined perceptions. In addition, agreement with co-management had an impact 
on the perception of all performance aspects, although at a much lower rate than those of instruction co-management. Furthermore, 
engagement in consultation enhanced the positive perceptions of social, economic, and combined dimensions. In contrast, partici
pation in cooperation co-management was not influential in any performance aspect. Despite these valid passing results, the 
explanatory rates of the predictive variables were rather limited (adjusted R2 = 0.163, 0.288, 0.253, and 0.391, respectively), indi
cating that participation in those categories was only partially responsible for local perceptions of co-management performance 
(Table 6; Model S1-S4). 

4. Discussion 

The results of the quantitative analysis revealed the varied but essential role of participation (albeit at different levels) in the 
formation of positive perceptions regarding co-management performance. However, there was no significant association between 

Table 4 
Total variance explained through principal component analysis.  

Component Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 3.873 32.273 32.273 3.873 32.273 32.273 1.953 16.275 16.275 
2 1.939 16.159 48.432 1.939 16.159 48.432 1.918 15.985 32.260 
3 1.404 11.699 60.131 1.404 11.699 60.131 1.801 15.005 47.265 
4 1.001 8.341 68.472 1.001 8.341 68.472 1.600 13.330 60.595 
5 0.832 6.935 75.408 0.832 6.935 75.408 1.536 12.798 73.394 
6 0.781 6.507 81.914 0.781 6.507 81.914 1.022 8.521 81.914 
7 0.581 4.845 86.759       
8 0.453 3.778 90.537       
9 0.423 3.523 94.060       
10 0.359 2.995 97.055       
11 0.297 2.473 99.528       
12 0.057 0.472 100.000       

Extraction method: principal component analysis. 

Table 5 
Rotated component matrix of principal component analysis.   

Cooperation (C1) Agreement 
(C2) 

Consultation 
(C3) 

Instruction 

Employment 
(C4) 

Training 
(C5) 

Support 
(C6) 

Infrastructure building 0.002 0.073 0.073 0.056 0.023 0.985 
Capacity training -0.011 0.124 0.137 0.257 0.801 0.019 
Nature education 0.095 0.071 0.276 0.092 0.794 0.016 
Forest patrolling -0.049 0.082 0.135 0.835 0.278 0.025 
Access to information 0.114 0.099 0.451 0.654 0.187 0.146 
Co-management meetings 0.042 0.107 0.883 0.183 0.156 0.092 
Consultation for policy making 0.058 0.186 0.806 0.180 0.282 -0.016 
Fire prevention agreement -0.024 0.648 0.142 0.564 -0.045 -0.105 
Co-management agreement 0.032 0.853 0.121 0.095 0.034 -0.043 
Benefit sharing 0.008 0.825 0.091 0.000 0.198 -0.091 
Enacting conservation rules 0.981 -0.013 0.068 -0.039 0.018 0.002 
Formal accountability 0.979 0.042 0.035 0.048 0.060 0.003 

Extraction method: principal component analysis. 
Rotation method: Caesar’s normalized maximum variance method. 
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higher participation levels and positive performance judgements. Specifically, the cooperation type/level of co-management did not to 
facilitate more positive opinions among local residents. In this regard, although it is critical to engage surrounding residents in co- 
management activities, sololy empowering locals cannot be regarded as a panacea for improving relations. Rather, and to our sur
prise, the mere inclusion of local communities at the lowest instruction level of co-management can be associated with more favorable 
opinions toward biodiversity, social, and livelihood outcomes. In particular, the support subtype of instruction co-management was 
closely linked with more positive perceptions toward each performance aspect (ecological performance, Beta = 0.298; social per
formance, Beta = 0.347; livelihood performance, Beta = 0.164). The training subtype of instruction co-management was the most 
influential in affecting perceived social outcomes (Beta = 0.247), and the employment subtype of instruction co-management had the 

Fig. 6. Six recognized co-management types in the Tangjiahe area of Giant Panda National Park and their relationships with IUCN declared 
empowerment levels. The dotted line refers to the highest empowerment degree according to the IUCN framework. 

Table 6 
Multiple linear regression results for predictors of locals’ perceived performances.  

Model Dependent variables Adjusted R2 F variation Predictors Beta T-value Sig 

1 Ecological Performance 0.163 8.378 Instructive (Supportive) 0.298 5.653 0.000 
Instructive (Employment) 0.129 2.639 0.009 
Agreement 0.211 4.015 0.000 

2 Social Performance 0.288 14.882 Instructive (Supportive) 0.347 7.054 0.000 
Instructive (Training) 0.247 5.031 0.000 
Instructive (Employment) 0.186 3.785 0.000 
Consultative 0.222 4.500 0.000   
Agreement 0.138 2.800 0.005 

3 Livelihood Performance 0.253 12.517 Instructive (Supportive) 0.164 3.262 0.001 
Instructive (Employment) 0.339 6.724 0.000 
Consultative 0.220 4.361 0.000 
Agreement 0.174 3.467 0.001 

4 Comprehensive Performance 0.391 23.699 Instructive (Supportive) 0.357 7.848 0.000 
Instructive (Training) 0.219 4.826 0.000 
Instructive (Employment) 0.318 6.997 0.000 
Consultative 0.242 5.310 0.000 
Agreement 0.232 5.117 0.000 

Note: only significant variables with Sig < 0.01 (SSPS) are displayed in this table. 
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largest impact on perceptions of livelihood outcomes (Beta = 0.339). (Models S1–S4). 
This situation illustrates that the local residents surrounding the Tangjiahe area of the GPNP were more concerned about their 

enhanced well-being into through co-management regime, such as through infrastructure improvement, job opportunities, and har
vesting skill upgrading, rather than conservation accountability or empowerment. It has often been observed that sharing power in 
conservation efforts makes little difference if livelihood opportunities are reduced because of these arrangements (Brockington et al., 
2012). 

It is also possible that participation in conservation programs is not the most urgent aspect of people’s lives. Many people exert 
considerable effort toward ensuring that their families and livelihoods prosper. This resonates with findings from southeastern 
Tanzania, which revealed that oppressive conservation regimes were sometimes viewed as a side show compared with the more 
important requirements of day-to-day living (Ponte et al., 2022). 

Another possibility is that the findings on contemporary responses to conservation empowerment initiatives must be understood in 
light of the history of local people’s interactions with conservation authorities. Past violence or conflict may overshadow plans to make 
conservation more locally supportive. Similarly, accounts of community conservation efforts in southern and eastern Africa have 
reported that it took time for the local people and conservation authorities to build mutual trust (Igoe and Brockington, 1999; Hulme 
and Murphree, 2001). 

Caution is necessary therefore when analyzing empowerment, because it may not persist as one of the key concerns of local res
idents. This finding resonates with that of Kimengsi et al. (2019), which proposed that the top-down co-governance structure, although 
flawed, might also act as a positive solution to conflicts between park authorities and local residents. However, Sarvestani and Ingram 
(2020) reported contradictory results in Chehel-Chay, Iran, where delegating authority for local legislation was proposed as a step 
toward more effective participatory forest governance. In Ugandan villages, the community-based conservation approach has 
generated positive attitudes toward conservation, whereas the state-led approach has not (Lepp and Holland, 2006). In other African 
regions, the bottom-up conservation structure has witnesssed a major improvement over the previous top-down model, which failed to 
be socially and economically sustainable at the grassroots level (Abrams et al., 2009) DeFries et al. (2007) argued that stewardship may 
simply be effective if alternative economic incentives are also provided with a participatory process. This finding may be consistent 
with the situation in the Tangjiahe area, where locals reported overwhelming dissatisfaction toward the livelihood impact of 
co-management. 

Despite the dominant effects of the instruction type of co-management, our study never intends to deny the value of consultative 
and agreement levels (types) of co-management. First, the inclusion of local communities in consultations was directly linked to more 
favorable socioeconomic perceptions toward co-management (social performance, Beta = 0.222; livelihood performance, Beta =
0.220). This result highlights the importance of information exchange in consultation meetings, which could provide locals with more 
opportunities for skill enhancement and alternative livelihoods. However, local residents surrounding the Tangjiahe area reported 
dissatisfaction with the current consultation procedures. For example, one interviewee complained: “if the TAA asked me to give 
suggestions or get involved with conservation, I’d love to; but the thing is they never asked me”. This finding is consistent with that of 
Sandström and Widmark (2007) in northern Sweden, where consultations were perceived as an effective tool for co-governing forest 
resources. Additionally, participants involved in the agreement type of co-management were more likely to develop optimistic 
opinions in all directions (ecological performance, Beta = 0.211; social performance, Beta = 0.138; livelihood performance, Beta =
0.174). This highlights the irreplaceable effects of the formal protocol between TAA and local communities in promoting positive 
perceptions. In Mount Elgon National Park, Uganda, conservation agreements that were successfully coordinated between the gov
ernment and local communities have achieved similar positive effects in providing alternative income for local residents (Oonyu, 2009; 
Nakakaawa et al., 2015). 

Although it is hard to conclude whether co-management has objectively contributed to ecological, social, and livelihood outcomes 
by merely measuring local opinions, the results of this study provide a reference for understanding how participation can affect co- 
management perceptions. Practical recommendations can be generalized from the above analyses. First, we recommend strength
ening instruction co-management dominated by conservation authorities because of the overwhelming positive effects disclosed in the 
Tangjiahe area. Practices in this respect may include local employment, infrastructure improvement, technical training, and other 
conservation-related support (Zhang and Yang, 2021). Furthermore, the current information exchange channels of co-management 
should be strengthened and expanded to other forms, such as community-based forums and consultation meetings. Simultaneously, 
human–wildlife compensation agreements should not be limited to Luoyigou Village, and it is imperative to incorporate similar 
programs in other surrounding communities. Another suggestion we put forward here is to pay more attention to the livelihood impact 
of co-management in the Tangjiahe area, whose indices were revealed to be the lowest. Relevant countermeasures could include 
offering more ranger positions, attracting more investments, and enriching industrial activities such as ecotourism, innovative agri
culture, and farmland reformation (Chen et al., 2022). Despite the deficiencies recognized in Tangjiahe, we recommend arranging 
diversified co-management measures across different villages as an effective approach to producing similar performance perceptions. 
This study further illustrated the feasibility and effectiveness of implementing differentiated co-management in villages with varied 
conditions, which should be referred to by other PA authorities. 

5. Conclusion 

As an effective mechanism to coordinate both biological and livelihood targets, co-management in PAs has been advocated and 
applied for several decades in various contexts, with mixed outcomes (Plummer et al., 2017; Ward et al., 2018). Instead of focusing on 
the outcomes of co-management, our study aimed to explore the relationships between local participation types and perceived 
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outcomes to maximize co-management effects. Our findings quantitatively verify the effectiveness of the instruction type of 
co-management when tailored to the needs of local residents. Herein, we argue that it is premature to enhance locals’ perceived 
outcomes solely by empowering them without taking full account of the local context. Empowerment is a political process that takes 
place in specific historical contexts and, thus, must acknowledge not only present needs, but also decades of sometimes harmful and 
damaging interactions with conservation authorities that can take many years to reconcile. 

The government’s essential role in promoting co-management arrangements and the instruction type of co-management is 
recognized as an influential force. We call upon local administrations and policymakers to be cautious in ensuring the fulfilment of 
enabling conditions for co-management, not only in promoting local empowerment, but also in focusing on local well-being by praxis. 
Further research is required to add more evidence from interviews to reveal the inner mechanisms of participation types, empow
erment levels, and co-management performance that the quantitative data cannot explain. Furthermore, as the explanatory rate of 
predictive variables in MLR models is rather limited, it is important to explore other potential factors influencing perceived perfor
mance outcomes. In addition, co-management activities and policies change over time, and long-term observations are necessary to 
determine the historically evolving trend of co-management. Such attempts can expand the results of this research to a time-series 
analysis, which might assist scholars and administrators in obtaining novel insights into PA co-management and in formulating 
comprehensive decision-making instruments to improve conservation relationships in the long term. 
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