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Abstract

Weak enforcement of environmental regulations has been recognized as a major problem in China.  Besides lacking a culture of compliance inherent in Chinese tradition, researchers and practitioners alike have attributed this problem to a lack of institutional capacity of local EPBs.  However, what does institutional capacity mean, how to measure it, and what implications does it have for environmental regulatory enforcement are not yet answered by the research community.  

This study draws upon the literature on state capacity, institutional analysis and China environment to survey the concept of “institutional capacity” of local EPBs and its measurement in a Chinese context. Institutional capacity is operationalized as follows: potential vs. realized, and realized institutional capacity is further broken down into four functional categories, pick up signals, balance interests, implement policies, and learn and adapt (WDR 2003). Data gathered from China Environment Yearbook 2003 and China Statistical Yearbook 2003 is used for this exercise. In this paper, the following four major tasks are carried out: (1) rank the 31 regions of China by their potential and realized institutional capacity of local EPBs using standardized index scores generated from a group of indicators, (2) using logistic regression, determinants of good performance, ranking no lower on realized than potential institutional capacity, are surveyed, and (3) using multiple regression, the relationships between potential and realized institutional capacity and its four components are explored, and (4) the effect of institutional capacity of local EPBs on pollution control is identified.

Overall, this study suggests better potential institutional capacity of local EPBs leads to better realized institutional capacity. Of which, the stock of human capital owned by local EPBs makes a contribution 7 times larger than that by financial resources. And the institutional capacity of local environmental protection agencies does have a statistically significantly strong positive effect on pollution reduction in China.

This paper is organized as follows: section 1 motivates the study. Section 2 reviews how existing literature on state capacity and institutional analysis defines and measures institutional capacity. A working definition of institutional capacity of local EPBs in China and its measurement are given in Section 3. This section also describes data used for this exercise. In Section 4, I present findings on the ranking and determinants of institutional capacity of local EPBs of the thirty-one regions in China and if their institutional capacity has any impact on pollution control. And Conclusions and directions for future research end this paper.

Statement of the issue

China environment has become a significant issue both domestically and internationally. Air and water quality degradation, deforestation, and soil erosion are only a few items on a long list of environmental challenges facing China today.
 Economy (2004) reported China had 16 of the 20 most polluted cities in the world in 2000. The health damage and economic loss from air pollution is the worst in the world (Bolt, Dasgupta et al. 2001).
 China’s State Environmental Protection Administration (SEPA) estimates that industrial pollution accounts for over 70% of the national total.
 
 For this reason, SEPA has declared control of industrial pollution to be a top priority for Chinese regulators.

Regarding environmental standards and regulations, China has a very centralized system. However, as implementation is concerned, local environmental protection bureaus (EPBs) are the major parties responsible for environmental protection in China. Because of the low ranking of EPBs within government hierarchy their decisions may be overridden by more powerful government agencies such as industrial bureau. Weak institutional capacity of local EPBs and weak enforcement of environmental regulations have been recognized as major obstacles in achieving better compliance (Qu 1991; Sinkule and Ortolano 1995; Dasgupta and Wheeler 1997; Lieberthal 1997; Ma and Ortolano 2000; Dobridge, Ying et al. 2001; Shapiro 2001; Chen and Uitto 2002; Hopkinson and Stern 2002; Morgenstern, Anderson et al. 2002; Wang and Di 2002; Economy 2004; Morgenstern, Abeygunawardena et al. 2004).

Local EPB officials make environmental regulatory decisions in their day-to-day work. Scholars and the general public alike have observed pervasive administrative discretion by local EPB officials. For example, Wang et al. (2003) found the bargaining power of Chinese factories in enforcing pollutant discharge depends on type of ownership, profitability, and public pressure. Wang and Wheeler (2003) analyzed the determinants of differences in enforcement of China’s pollution levy system across urban areas. They found effective levy rates are sensitive to regional ambient quality, local incidence of pollution-related complaints, factory profitability, ownership, production sales, and sector.
 
 Evidence of administrative discretion can also be found in the studies by Wang et al. in 2002. They measured townships’ environmental performance by amount of township leaders’ firm visit/inspections and if townships provide environmental services. And they found their environmental performance is dependent upon upper level government environmental performance, GDP, percentage of adult population employed in industries, wage of workers, public pressure, and environmental quality (Wang and Di 2002; Wang and Jin 2002). 

In conclusion, given the severe environmental degradation, pervasive administrative discretion of local EPB officials, and weak enforcement of environmental regulations in China, attention is due to the institutional capacity of local EPBs. Institutional capacity together with intention of EPB officials determines the content, viability, and outcomes of an environmental policy in implementation. Moreover, studies on and evaluation of institutional capacity of local EPBs facilitate sustained effort towards better performance, desirable policy outcomes and excellence in environmental protection.

How is institutional capacity defined and measured in existing literature 

The concept of institutional capacity has been surveyed in two threads of literature: state capacity and institutional analysis. However, there has been a lack of  consensus on the meaning and measurement of institutional capacity both in research and practice (Honadle 1981). Even so, a behavioral approach has been commonly adopted. 

According to Skocpol (1990, p. 9), state capacity is “the ability of states to implement official goals, especially over the opposition of powerful social groups, or in the face of difficult economic circumstances.” This is the capacity of states to carry out their own will against dissent groups and/or special interests. Skocpol implicitly assumes a rival relationship between the state and some social groups and thus state capacity can only be measured relative to the power of opposing social groups. Looking in a more cooperative and managerial light, Howitt (1977) calls the “management capacity” of a local government “its ability to identify problems, develop and evaluate policy alternatives for dealing with them, and operate government programs.” Howitt’s definition is more in line with the functions of governments. But Howitt does not include any feedback and organizational learning mechanisms. As stated above, both Skocpol and Howitt take a behavioral approach focusing on what governments do in defining the institutional capacity of public organizations. 

The above definitions assume institutional capacity is the ability to carry out certain functions. As to institutional capacity for whom is concerned, autonomy is identified as important, “to enhance the capability of local governments to perform intelligently and efficiently under their own direction” (Lindley 1975). According to Lindley, institutional capacity has another facet of meaning, the ability to choose what ends to pursue and the will to take actions achieving them.

The three pairs of ways to operationalize the concept of institutional capacity reflect the above lines of thinking: survival vs. potential; means vs. results; and capacity to act vs. the will/resolve to act. Scholars of business management and organizational ecology tend to use survival as an indicator of institutional capacity (Graham 1960; Honadle 1981). Organizations are classified into only two groups, survivors and failed ones. Consequently, it cannot capture the characteristics of organizations performing at different satisfactory levels and thus misses the target of predicting organizational performance. The means vs. results approach concerns about the tension between how an organization carries out its functions and what outcomes of these activities are desired (Honadle 1981). And finally, the results of governance are jointly determined by both the potential (capacity) to act and the will/resolve to act (Sokolow 1979). From the above delineation it is clear that the following three factors matter for institutional capacity: (1) what end(s) to pursue, (2) intention to act, and (3) ability to act. 

The four categories of institutional capacity identified in the World Development Report 2003 illustrate the ability necessary for an institution to decide on what goal(s) to pursue and to act on whose behalf, to perform tasks towards the end(s), and to constantly improve performance (The World Bank, 2004). Picking up signals helps identify what problems to act on and what goals are worth pursuing. Balancing interests determines whose interest will prevail and thus the stance of governments. Implementing policies is decided by the ability to act. And learning and adapting facilitate the pursuit of better performance and excellence. According to this WDR 2003 approach, institutions actively and proactively identify and work on societal problems and are motivated to pursue excellence through constantly learning and adapting to new social settings. 

Above all, to be able to execute the above functions/activities, an organization should have an “administrative stock” (Lehan 1975). This administrative stock which determines potential institutional capacity is measured by human and financial resources controlled by an organization (Honadle 1981; Schwartz 2003). Educational attainment, longitudity of employment, and professional training received are proxies for quality of human capital. And the budget size of an organization indicates its financial resources at disposal. To add on this stock, intergovernmental relations such as the level of autonomy and connections with political leaders are important resources for an organization to perform its tasks.

In conclusion, the above identified administrative stock determines potential institutional capacity of an organization to set goals and take actions to achieve them. Activities along the four categories from the WDR 2003 ― pick up signals, balance interests, implement policies, and learn and adapt ― determine the end(s), will/resolve, and ability of an institution and thus comprise its realized institutional capacity. This above review guides developing and operationalizing the concept of institutional capacity of local EPBs in a Chinese context.

Methodology

This section first operationalizes the concept of institutional capacity of local EPBs in a Chinese context. Then measurement of institutional capacity is addressed. The thirty-one regions in China are ranked by both their potential and realized institutional capacity in 2002. In this step, good performers, which rank at least as high in terms of realized institutional capacity as their potential, are identified. Moreover, logistic regression analysis examines if potential institutional capacity leads to good performance. And finally, multiple regression analyses explores if potential institutional capacity can predict realized institutional capacity and if institutional capacity has any impact on pollution reduction. 

Definition and operationalization of institutional capacity of local EPBs in a Chinese context

As the above review has revealed, the institutional capacity of local environmental protection bureaus (EPBs) has two dimensions: potential and realized. Potential institutional capacity is determined by both financial and human capital at disposal of a local EPB. Realized institutional capacity refers to activities to pick up signals and balance interests facilitating informed and intelligent decisionmaking, to implement policies, and to learn and adapt. 

Specifically, in a Chinese context, the institutional capacity of a local EPB is comprised of the items listed in Table 1 and 2. Given only provincial level aggregated data available, the unit of analysis is the aggregated local EPBs including EPBs of both provincial and city/county level of the thirty-one regions of China. So there are a total of thirty-one observations in all analyses. Data gathered from China Environment Yearbook 2003 and China Statistical Yearbook 2003 is used for this exercise and thus only the year of 2002 is covered in this exercise.

TABLE 1. Potential institutional capacity of local EPBs

	Financial resources
	Societal: GDP per capita at a provincial level

	
	Governmental: Fiscal revenue per capita at provincial level

	Human capital
	Size: Average amount of employees of an ENV organization within governments

	
	Quality: Percentage of professional employees in ENV organizations within governments


TABLE 2. Realized institutional capacity of local EPBs

	Category
	Operationalization
	Measurement

	Pick up signals
	Percentage of information available on total pollutant discharge
	Percentage of cells filled in China Environment Yearbook 2003 on criteria pollutant discharge

	
	Percentage of information available on industrial pollution
	Percentage of cells filled in China Environment Yearbook 2003 on industrial environmental performance

	
	Percentage of information on city sewerage treatment
	Percentage of cells filled in China Environment Yearbook 2003 on city sewerage treatment

	Balance interests
	Percentage of citizen complaint letters processed
	Percentage of citizen complaint letters processed

	
	Percentage of citizen visits processed
	Percentage of citizen visits processed

	
	Percentage of PC proposal processed
	Percentage of PC proposal processed

	
	Percentage of PCC proposal processed
	Percentage of PCC proposal processed

	Implement policies
	Enforcement: EIA enforcement rate
	EIA enforcement rate

	
	Enforcement: Three Synchronize enforcement rate
	Three Synchronize enforcement rate

	
	Enforcement: Percentage of Discharge Permit application processed
	Percentage of Discharge Permit application processed

	
	Environmental Assistance: Percentage of ENV assistance in total ENV protection investment
	Percentage of ENV assistance in total ENV protection investment

	
	Environmental Assistance: Percentage levy used for ENV protection
	Percentage levy used for ENV protection

	
	Environmental Assistance: Average investment in Limited Time Treatment
	Average investment in Limited Time Treatment

	
	Environmental management: Average area of dust control area
	Average area of dust control area

	
	Environmental management: Average area of noise control area
	Average area of noise control area

	
	Environmental management: Average area of high polluting fuel forbidden area
	Average area of high polluting fuel forbidden area

	
	Environmental management: Percentage of clean energy consumption
	Clean energy consumption/Total coal consumption

	Learn and adapt
	Average funding size of ENV research projects
	Average funding size of ENV research projects


Measurement and ranking of institutional capacity

To be able to rank the overall potential and realized institutional capacity of local EPBs the thirty-one regions in China, a standardized index of each variable in Table 1 and 2 is first calculated. By averaging standardized indexes of the 4 variables of potential institutional capacity and the 18 variables of realized institutional capacity, two index scores of overall potential and realized institutional capacity are created for each region. This second step implicitly assumes equal weight of all variables since there is no weighting mechanisms of the above variables can be grounded in existing theoretical and empirical findings (Esty and Cornelius 2002). Similarly, index scores are created for breakdowns of potential (financial and human resources) and realized institutional capacity (to pick up signals, balance interests, implement policies, and learn and adapt) for each region.

Diagnosis of realized institutional capacity

1. What factors led to good performance?

Good performers are the regions which rank at least as high in their realized institutional capacity as their potential. Since the dependent variable is binary a logistic regression is appropriate for examining what factors are relevant. Besides potential institutional capacity and its two components, external factors including the capacity of industry to protect environment and ambient environmental quality may affect activities carried out by local EPBs. And thus two composite variables are created to measure the capacity of industry and environmental quality using standardized index scores. Capacity of industry to protection environment is defined as gross industrial output and number of employees responsible for environmental protection in industry. Environmental quality is exemplified by the amount of criteria pollutant discharge, including, wastewater, sulfur dioxide, dust, TSP, and solid waste.

Full logit models: 

Good performer = 
[image: image1.wmf]f

(Total potential institutional capacity, Industry capacity, Environmental quality);

Good performer = 
[image: image2.wmf]f

(Potential financial resources, Potential human capital, Industry capacity, Environmental quality).

2. Determinants of realized institutional capacity

A set of multiple regression analyses will explore the causal relationships between potential and realized institutional capacity and their components as well.  

Full multiple regression models:

Overall realized institutional capacity = 
[image: image3.wmf]f

(Overall potential institutional capacity, Industry capacity, Environmental quality);

Overall realized institutional capacity = 
[image: image4.wmf]f

(Potential financial resources, Potential human capital, Industry capacity, Environmental quality);

Similarly, the same regression models are run for each of the four components of realized institutional capacity.

Limitations of this study

The limitations of this study are mainly on the operationalization and measurement of institutional capacity, and the scope of the study. First, financial resources of local EPBs are best measured by their budget size. However, no such information is available. To proximate the financial resources that could be available to and could be leveraged by local EPBs, both GDP per capita and fiscal revenue per capita at provincial level are used. The above two variables tend to be highly correlated. To measure the quality of human capital owned by local EPBs, the percentage of professional staff is adopted. However, to move up on professional ladder, seniority is necessary which might not necessarily reflect the professional competency of a staff member. However, there is no professional certifying mechanism in China to evaluate the competency of EPB staff.

Second, the operationalization of realized institutional capacity is far from ideal. This study tries to evaluate the ability of local EPBs to pick up signals, balance interests, implement policies, and learn and adapt. And ability is better judged from the outcomes of such activities. Local EPBs which are able to pick up signals well should be able to target bad polluters and know who to monitor or to pay surprise inspections/site visits. However, such detailed monitoring and enforcement data is unavailable. So this study has to use how much information on the state of environment and environmental behavior of firms and households is available as a proxy for the ability to pick up signals.

The ability to balance interests may be better observed in how conflicts get resolved. Without detailed data on procedures that have been followed by local EPBs, such as how many public hearings have been held in promoting a new administrative rule or enforcing an environmental regulatory decision, measures on how much attention has been given to general public and their representatives are adopted in this study. The simple numbers on what percent of letters, visits, and proposals from citizens and organs such as people’s congress and people’s political consultative committee have been processed reflect the level of attention to the public. 

Implementation of policies by local EPBs is broken down into three components, enforcement, providing environmental assistance to industry, and environmental management. There are altogether ten variables included in this category. However, local EPBs carry out far more activities to implement policies such as environmental campaign. In China, environmental campaigns are very important and consume extensive resources in terms of manpower and financial resources. Unfortunately, information on this type of activities is unavailable. And thus this study only focuses on regular activities carried out by local EPBs of which information is available from China Environment Yearbook 2003.

The ability to learn and adapt can be better measured by innovations by local EPBs in terms of outcomes such as new environmental protection programs or projects or processes such as the amount of training received by EPB staff. However, information on either of the above two variables is not available. So this study has to use the average size of funding by local EPBs to research projects on environment as a proxy for the ability to learn and adapt. 

And finally, this study is confined to the thirty-one regions in China and thus the scope is limited. A lot of nuances are lost given the level of aggregation. If more detailed information available at city and county level, more robust results can be obtained and the relationships between realized and potential institutional capacity can be explored more thoroughly.

Findings

1. Rank the thirty-one regions by potential and realized institutional capacity of local EPBs

A full list of the standardized index scores of potential and realized institutional capacity of local EPBs of the thirty-one regions can be found in APPENDIX 1. And the table below gives each of the five regions ranked highest and lowest in their potential and realized institutional capacity. As we can see from Table 3 more developed regions tend to have higher potential but not necessarily are best performers in terms of activities carried out. What factors attribute to good performance will be explored in next section.

TABLE 3. Five ranked highest and lowest regions in potential and realized institutional capacity of local EPBs

	Potential Institutional Capacity
	Realized Institutional Capacity

	Highest five: 1-5
	Lowest five: 31-27
	Highest five: 1-5
	Lowest five: 31-27

	Shanghai
	Tibet
	Shaanxi
	Tibet

	Beijing
	Guizhou
	Chongqing
	Hainan

	Tianjin
	Gansu
	Hebei
	Qinghai

	Hebei
	Chongqing
	Beijing
	Shanxi

	Zhejiang
	Sichuan
	Tianjin
	Gansu


2. What factors contribute to out-performance
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We can see clearly from Chart 1 the rankings of realized and potential institutional capacity do not necessarily agree. There were 15 regions such as Shanghai, Beijing, Tianjin underperformed their potential in 2002. Three regions, Inner Mongolia, Ningxia, and Tibet performed as well as their potential in 2002. There were 13 regions such as Hebei, Shandong outperformed their potential in 2002 (APPENDIX 1). How is out-performance related to potential institutional capacity and other influential factors?

TABLE 4. Out-Performance vs. Potential Institutional Capacity of Local EPBs 

	Independent Variables
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6

	Overall Potential Institutional Capacity: Index Score
	0.16**
	0.25**
	0.26**
	
	
	

	    Financial Resources: Index Score
	
	
	
	-0.01
	0.04
	0.03

	    Human Capital: Index Score
	
	
	
	0.2**
	0.24**
	0.24**

	Industry Capacity
	
	-0.05
	-0.06
	
	-0.05
	-0.05

	Environmental Quality
	
	
	0.02
	
	
	-0.01

	Pr > Chi-square
	0.00***
	0.00***
	0.01**
	0.00***
	0.00***
	0.01**


* Significant at 10% confidence level;

** Significant at 5% confidence level;

*** Significant at 1% confidence level.

Table 4 shows good performance can be predicted by the overall potential institutional capacity of local EPBs. For a region with an average overall potential institutional capacity, increase in potential institutional capacity by one index score will increase the probability of becoming a good performer by 54 to 56 percent. The capacity of industry to protect environment has a slightly negative impact on the performance of local EPBs, although it is not statistically significantly different from zero. Environmental quality doesn’t have any significant effect on the performance of local EPBs. 

With potential institutional capacity being decomposed into two categories, financial and human capital, Table 4 indicates human capital matters more for performance of local EPBs than financial resources. If the index score of human capital increase by one, the probability of becoming a good performer increases by 55 to 56 percent. Interestingly, the financial stock of a region doesn’t seem to have statistically significant impact on performance. 

3. Overall realized vs. potential institutional capacity

TABLE 5. Realized vs. Potential Institutional Capacity of Local EPBs 

	Independent Variables
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6

	Overall Potential Institutional Capacity: Index Score
	0.09***
	0.09**
	0.1**
	
	
	

	    Financial Resources: Index Score
	
	
	
	0.06
	0.00
	0.01

	    Human Capital: Index Score
	
	
	
	0.25**
	0.23**
	0.23*

	Capacity of Industry
	
	0.07*
	0.1
	
	0.14*
	0.14

	Environmental Quality
	
	
	0.12
	
	
	0.01

	R-Squared
	0.26
	0.34
	0.34
	0.29
	0.38
	0.38


Overall potential institutional capacity of local EPBs statistically significantly correlates with their realized institutional capacity. Table 5 indicates every point increase in overall potential index score leads to an increase in overall realized institutional capacity by 0.09 point, although the magnitude is not very big. If the overall potential institutional capacity is decomposed into financial and human capital, the positive effect of human capital on realized institutional capacity stands out. Model 4 reports one point increase in the index score of human capital owned by local EPBs is associated with an increase in the index score of their overall realized institutional capacity by 0.25 point. In contrast, although the effect of financial resources on realized institutional capacity is positive, it is statistically insignificant and the magnitude of its effect is only one fourth of that of human capital. Adding the capacity of industry to protect environment and environmental quality doesn’t change the effects of financial resources and human capital on realized institutional capacity that much. And neither of the above two variables has statistically significant impact on realized institutional capacity of local EPBs. 

4. Decomposition of realized institutional capacity vs. potential institutional capacity

Following the WDR 2003 classification, realized institutional capacity is decomposed into four groups, pick up signals, balance interests, implement policies, and learn and adapt. The overall potential institutional capacity alone only accounts for 14 percent of the variation in the capacity to pick up signals by local EPBs. However, its effect is statistically significant and one point increase in overall potential increases the index score of picking up signals by 0.45 point. After adding the capacity of industry to protect environment, the effect of overall potential institutional capacity drops in magnitudes and becomes statistically insignificant. 

TABLE 6. Capacity to Pick up Signals vs. Potential Institutional Capacity of Local EPBs 

	Independent Variables
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6

	Overall Potential Institutional Capacity: Index Score
	0.45**
	0.24
	0.34
	
	
	

	    Financial Resources: Index Score
	
	
	
	-0.14
	-0.29
	-0.22

	    Human Capital: Index Score
	
	
	
	0.7**
	0.64**
	0.62**

	Industry Capacity
	
	0.38**
	0.21
	
	0.42**
	0.32

	Environmental Quality
	
	
	0.33
	
	
	0.18

	R-Squared
	0.14
	0.28
	0.32
	0.24
	0.4
	0.41


By decomposing the potential institutional capacity into financial and human capital, the ability of human capital to predict the capacity to pick up signals of local EPBs stands out: one point increase in the index score of human capital increases the index score of the capacity of picking up signals by 0.7 point and it is statistically significant at a 5% confidence level. Taking the capacity of industry to protect environment into account does not change the magnitude and significance of the its positive effect. The capacity of industry to protect environment has statistically significantly positive impact on the ability of local EPBs to pick up signals. This result supports the impression of the practical importance of industry self-reporting of pollutant discharge in environmental performance information collection and processing. Environmental quality does not have any statistically significant effect on the ability of local EPBs to pick up signals.

TABLE 7. Capacity to Balance Interests vs. Potential Institutional Capacity of Local EPBs 

	Independent Variables
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6

	Overall Potential Institutional Capacity: Index Score
	0.35***
	0.31**
	0.23*
	
	
	

	    Financial Resources: Index Score
	
	
	
	0.19
	0.16
	0.07

	    Human Capital: Index Score
	
	
	
	0.16
	0.15
	0.17

	Industry Capacity
	
	0.07
	0.21
	
	0.07
	0.22

	Environmental Quality
	
	
	-0.25
	
	
	-0.27

	R-Squared
	0.23
	0.24
	0.31
	0.23
	0.24
	0.31


As Table 7 indicates, the overall potential institutional capacity of local EPBs predicts very well their capacity to balance interests, statistically significant and one point increase in the index score of the overall potential increases the index score of the capacity to balance interests by ranging from 0.23 to 0.35 point. The financial and human capital at disposal of local EPBs impact their ability to balance interests positively but the effects are statistically insignificant. The industry capacity to protect environment tends to have positive effect on the capacity of local EPBs to balance interests but statistically insignificant. 

Interestingly, Table 7 reveals as criteria pollutant discharge increases in volume the capacity of local EPBs to balance interests deceases. As the capacity to balance interests is measured by how responsive local EPBs are to the public and their representatives, does it mean that regions where pollution is more severe tend to care less about public interest? Obviously, to answer this question requires more in-depth research on how the public interest in environmental protection is balanced against the desire for economic development in each region and thus has to be left for future research.

TABLE 8. Capacity to Implement Policies vs. Potential Institutional Capacity of Local EPBs 

	Independent Variables
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6

	Overall Potential Institutional Capacity: Index Score
	0.22**
	0.16
	0.19
	
	
	

	    Financial Resources: Index Score
	
	
	
	0.02
	-0.02
	-0.01

	    Human Capital: Index Score
	
	
	
	0.24
	0.22
	0.22

	Industry Capacity
	
	0.11
	0.07
	
	0.12
	0.09

	Environmental Quality
	
	
	0.09
	
	
	0.05

	R-Squared
	0.13
	0.17
	0.18
	0.16
	0.21
	0.21


Table 8 again says the overall potential institutional capacity does matter for implementing environmental policies by local EPBs. Breaking the overall potential institutional capacity into financial and human capital, it is clear that human capital owned by local EPBs has a much bigger positive effect, although not statistically significant, on their ability to implement policies. Stronger efforts by industry to protect environment and more criteria pollutant discharge are associated with, again, not statistically significant, better capacity of local EPBs to implement environmental policies.

TABLE 9. Capacity to Learn & Adapt vs. Potential Institutional Capacity of Local EPBs 

	Independent Variables
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6

	Overall Potential Institutional Capacity: Index Score
	0.22
	0.19
	0.26
	
	
	

	    Financial Resources: Index Score
	
	
	
	0.3
	0.29
	0.4

	    Human Capital: Index Score
	
	
	
	-0.15
	-0.15
	-0.19

	Industry Capacity
	
	0.05
	-0.07
	
	0.03
	-0.15

	Environmental Quality
	
	
	0.23
	
	
	0.34

	R-Squared
	0.03
	0.03
	0.04
	0.05
	0.05
	0.08


In the regression models for the ability to learn and adapt of local EPBs, the same set of independent variables do not seem to have strong explanatory power. All the R-Squared reported in Table 9 are lower than 10 percent. None of the effects of these independent variables is statistically significant. Moreover, this analysis points out a puzzle, the effect of human capital on the capacity of local EPBs to learn and adapt is negative. Since the ability to learn and adapt is measured by the average size of funding for environmental protection research projects, does this result suggest a substitution effect of human capital for monetary investment? This paper couldn’t provide any definite answer to this question but suggests that better measures of the ability to learn and adapt of local EPBs and further detection of its determinants are in order.

5. Criteria pollutant discharge vs. institutional capacity of local EPBs

The above analysis has suggested the criteria pollutant discharge (ambient environmental quality) doesn’t seem to have statistically significant impact on neither the potential nor the realized institutional capacity of local EPBs. Since the task of environmental protection agencies is to control pollution and protect environment, another question is worth asking, what is the relationship between the institutional capacity of local EPBs and criteria pollutant discharge? Table 10 indicates the potential institutional capacity of local EPBs does have a statistically significantly positive effect on pollution control: one point increase in the index score of the overall potential decreases the index score of criteria pollutant discharge by ranging from 0.02 to 0.33 point. The decomposition of overall potential indicates the financial resources at disposal of local EPBs contribute to most of this effect. However, the differences in institutional capacity account for less 8 percent of the variations in criteria pollutant discharge. In contrast, the capacity of industry accounts for about 40 percent of the variations in criteria pollutant discharge.

Table 10 also suggests a counter intuition effect of the capacity of industry to protect environment on criteria pollutant discharge. One point increase in the index score of the capacity of industry to control pollution is associated with an increase in the index score of criteria pollutant discharge by 0.5 point. One would guess that stronger industrial efforts to control pollution would decrease pollutant discharge. However, it is possible that more economically successful enterprises which discharge more pollutant are more able to invest in environmental protection but this investment is insufficient to take care of their worse than average pollution. Of course, what is the relationship between the investment in pollution control by industry and their pollutant discharge needs to be further studied in the future.

TABLE 10. Criteria Pollutant Discharge vs. Institutional Capacity of Local EPBs

	Independent Variables
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6

	Overall Potential Institutional Capacity: Index Score
	-0.02
	-0.17
	-0.33**
	
	
	

	    Financial Resources: Index Score
	
	
	
	-0.15
	-0.18
	-0.35**

	    Human Capital: Index Score
	
	
	
	0.18
	0.05
	0.1

	Overall Realized Institutional Capacity: Index Score
	
	0.54
	0.12
	
	0.49
	0.01

	Industry Capacity
	
	
	0.52***
	
	
	0.55***

	R-Squared
	0.00
	0.07
	0.42
	0.03
	0.08
	0.47


6. Compare the effect of human capital and financial resources on the institutional capacity of local EPBs

TABLE 11. Compare the Effect of Human Capital and Financial Resources of Local EPBs

	
	Model 4
	Model 5
	Model 6

	
	Financial Resources
	Human Capital
	Financial Resources
	Human Capital
	Financial Resources
	Human Capital

	Good Performance 
	-0.01
	0.2**
	0.04
	0.24**
	0.03
	0.24**

	Realized vs. Potential 
	0.06
	0.25**
	0
	0.23**
	0.01
	0.23*

	Pick up Signals 
	-0.14
	0.7**
	-0.29
	0.64**
	-0.22
	0.62**

	Balance Interests 
	0.19
	0.16
	0.16
	0.15
	0.07
	0.17

	Implement Policies 
	0.02
	0.24
	-0.02
	0.22
	-0.01
	0.22

	Learn & Adapt 
	0.3
	-0.15
	0.29
	-0.15
	0.4
	-0.19

	Criteria Pollutant Discharge
	-0.15
	0.18
	-0.18
	0.05
	-0.35**
	0.1


Table 11 compiles the effects of financial and human capital of local EPBs on their performance, realized institutional capacity and its four components, and criteria pollutant discharge. Averagely, one point increase in the index score of the stock of human capital has a 7 times larger effect on the above dependent variables than that of financial resources. This has explicit policy implications: where to invest if the Chinese regional governments plan to increase their potential institutional capacity which can be translated into better realized institutional capacity and less pollutant discharge. Obviously, it is the investment in the size and quality of human capital of local EPBs generates better return than simply providing more funding. This result has also to be applied with caution. This dramatic difference in the effect of human and financial capital of local EPBs on their realized institutional capacity might be caused by the imperfect measurement of financial resources at disposal. If more accurate information on the financial resources of local EPBs available the relative effect of human capital might change.

Conclusions and directions for future research

Overall, this study suggests higher potential institutional capacity of local EPBs leads to better realized institutional capacity. Of which, the stock of human capital owned by local EPBs makes a contribution 7 times larger than that by financial resources. Institutional capacity of local environmental protection agencies does have a statistically significantly strong positive effect on pollution reduction in China. Specifically, the following conclusions can be drawn:

1. Although the rankings of potential and realized institutional capacity of a region do not necessarily agree, good performance can still be predicted by the overall potential institutional capacity of local EPBs. For a region with an average overall potential institutional capacity, increase in the index score of potential institution by one point will increase the probability of becoming a good performer by 54 to 56 percent.

2. Higher overall potential institutional capacity of local EPBs leads to better realized institutional capacity. One point increase in overall potential index score generates an increase in overall realized institutional capacity by 0.09 point, statistically significant at a confidence level of 1%. Breaking the overall potential into financial and human capital, one point increase in the index score of human capital owned by local EPBs, the index score of their overall realized institutional capacity increase by 0.25 point, far exceeding the effect of financial resources, statistically significant at a confidence level of 5%.

3. Local EPBs with higher overall potential institutional capacity tend to have better capacity to pick up signals, balance interests, implement policies, and learn and adapt. Furthermore, one point increase in the index score of the stock of human capital leads to a statistically significant 0.6—0.7 point increase in the capacity of picking up signals. However, the positive effects of financial resources and human capital on the four components of institutional capacity are not statistically significant. And the human capital shows a negative effect on the capacity of local EPBs to learn and adapt.

4. Potential institutional capacity of local EPBs has a statistically significant positive impact on pollution reduction. And the larger effort to protect environment by industry is statistically significantly associated with more pollutant discharge. This may reveals a lack of capacity of industry to control pollution and a lack of effectiveness of environmental protection measures carried out by industry.

5. Overall one point increase in the index score of the stock of human capital of local EPBs generates a 7 times larger effect on the performance, realized institutional capacity and its components, and pollution reduction than that of their financial resources. This result suggests higher return on investment in human capital than simply providing more funds to local EPBs.

Although this study has led to the above preliminary conclusions, there are still research questions that remain unanswered and puzzles unsolved. First, what messages does the negative effect of financial resources of local EPBs on their capacity to pick up signals convey to policymakers and the regulated community? Does it suggest the capture of state by the business interest and thus local EPBs shirk on collecting environmental performance information? In the meantime, the capacity of industry to protect environment has statistically significantly positive impact on the ability of local EPBs to pick up signals. This result supports the impression of the practical importance of industry self-reporting of pollutant discharge in environmental performance information collection and processing. How to leverage the strong economic power created by industry for environmental protection remains a challenge facing local EPBs in China.

Second, why does human capital owned by local EPBs tend to have a negative effect on their capacity to learn and adapt? Does this result suggest that human capital can substitute financial investment in environmental research projects? 

Third, why does an increase in criteria pollutant discharge decrease the capacity of local EPBs to balance interests? Does it mean that stronger business interest implied by more pollutant discharge outplay the public interest? What is the dynamics of environmental decisionmaking among the environmental protection agencies, industry, and the public and their representatives? 

Fourth, to position this study in the big picture of the efficiency and effectiveness of environmental protection, two further studies are in order. What is the optimal resource allocation to environmental protection across the thirty-one regions in China given differences in the institutional capacity of local EPBs? And controlling for other factors, what are the relationships between the institutional capacity of EPBs and the outcomes of environmental protection efforts exemplified by ambient environmental quality? 

Above all, this exercise calls for better indicators on and measurement of institutional capacity and more rigorous evaluation of environmental protection efforts by environmental protection agencies and industry. China is a country with very limited resources but severe environmental problems. Environmental protection and natural resource conversation are critical to achieve sustainable development. This study has made a small step towards this end and the author anticipates more in-depth research along these lines.
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APPENDIX 1. Ranking of the thirty-one regions by potential and realized institutional capacity (2002, China)

	Province
	Potential: Standardized Score 
	Realized: Standardized Score 
	Ranking Potential
	Ranking Realized
	Out- performer

	Shanghai
	95.34
	64.61
	1
	6
	0

	Beijing
	88.64
	66.74
	2
	4
	0

	Tianjin
	72.36
	65.34
	3
	5
	0

	Zhejiang
	67.35
	63.08
	5
	13
	0

	Jiangsu
	66.24
	59.58
	6
	18
	0

	Jilin
	64.63
	58.16
	7
	22
	0

	Liaoning
	64.07
	59.42
	9
	19
	0

	Fujian
	61.29
	59.95
	10
	17
	0

	Henan
	59.57
	60.02
	13
	16
	0

	Shanxi
	58.39
	53.69
	16
	28
	0

	Guangxi
	57.99
	57.80
	17
	24
	0

	Hunan
	55.15
	57.05
	18
	25
	0

	Hainan
	55.13
	47.42
	19
	30
	0

	Anhui
	54.29
	57.93
	22
	23
	0

	Qinghai
	54.09
	51.74
	23
	29
	0

	Hebei
	68.64
	66.90
	4
	3
	1

	Shandong
	64.55
	64.12
	8
	8
	1

	Hubei
	60.40
	63.65
	11
	10
	1

	Guangdong
	59.70
	64.48
	12
	7
	1

	HeiLongjiang
	58.66
	63.31
	14
	11
	1

	Ningxia
	58.47
	60.18
	15
	15
	1

	Inner Mongolia
	55.07
	59.23
	20
	20
	1

	Xinjiang
	55.04
	62.31
	21
	14
	1

	Yunnan
	53.58
	63.69
	24
	9
	1

	Jiangxi
	53.45
	58.32
	25
	21
	1

	Shaanxi
	52.70
	70.25
	26
	1
	1

	Sichuan
	52.46
	63.10
	27
	12
	1

	Chongqing
	51.59
	67.28
	28
	2
	1

	Gansu
	49.15
	54.15
	29
	27
	1

	Guizhou
	48.65
	54.61
	30
	26
	1

	Tibet
	43.41
	33.77
	31
	31
	1


� Responding to the severe environmental pollution and natural resources shortage, National Environmental Protection Agency (NEPA) and the State Planning Commission (SPC) jointly proposed China’s Environmental Action Plan for 1991 – 2000. � This plan highlights the environmental issues that national officials consider particularly significant. Top three of the seven problems listed in Table 4 deal with pollution: water and air pollution and hazardous waste. The second three involve conservation of natural resources: water, land, and forests and grasslands. The final one centers on the balance and integrity of China’s ecosystems (Ma and Ortolano, 2000).  


� With over 300,000 premature deaths per year, China accounts for over 40% of the total for the developing world -- more than twice the number for South Asia, which has a comparable population. This health damage caused an economic loss as big as 4 percent of GDP annually, which is over twice the estimate for India and much higher than losses for other major industrial economies in the developing world.


� Including 43% for organic water pollution (COD, or chemical oxygen demand); 81% for sulfur dioxide emissions; and 79% for flue dust (a major component of suspended particulates) in 2001.


� Source: China Environment Yearbook 2002, China Environmental Protection Administration.


� Pollution charge or levy system is set up in Article 18 of China’s Environmental Protection Law of 1979 specifies that “in cases where the discharge of pollutants exceeds the limit set by the state, a compensation fee shall be charged according to the quantities and concentration of the pollutants released.” 


� Effective levy rates are the levies actually collected per unit of above-standard wastewater discharge.
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