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Abstract

:

China relies on the total pollutant emission control and environmental target responsibility system to curb environmental pollution and improve energy conversation. How the central government breaks down environmental targets among provincial governments lies at the core, but little research has been done to explore the determinants of environmental target-setting empirically. This work models the decomposition process of environmental targets by focusing on the roles of historical performance and provinces’ political status. With the method of hierarchical linear model, data on five kinds of environmental obligatory targets (energy consumption per unit GDP and other four kinds of pollutants) during China’s “12th Five-year Plan” period is used to test the hypotheses. The results show that provincial historical structural performance is negatively significantly correlated with their environmental target levels, while the effects of historical scale performance and intensity performance are not significant. Besides, provinces with higher political rankings tend to be allocated higher targets, which is in accordance with the model effect hypothesis rather than the bargaining effect hypothesis.
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1. Introduction


Echoing management by objectives, many countries in the world have already adopted various kinds of result-oriented goal management reforms [1,2,3,4]. In these result-oriented reforms, goal-setting lies in the core and plays the “baton” role in directing the behaviors of persons for whom the goals are set. As an important management instrument, the positive effects of goal-setting on performance improvement have been empirically confirmed by dozens of studies in the past few decades [5,6,7]. Goals can usually be elaborated through goal dimensions and goal aspiration levels: goal dimensions are used to illustrate what is considered important (concentrating on the goal priorities or goal preferences), while goal aspiration levels are used to explain which performance levels are expected to be achieved on certain goal dimensions [8,9,10]. Nowadays, to examine determinants of goal aspiration levels and goal priorities has become an important channel to explore the behavioral logic of decision-makers.



Actually, the top-down target responsibility system in China provides an ideal practical situation for conducting research on determinants of government performance goal-setting [10]. In the Chinese target responsibility system, performance goals are divided into two forms, namely, anticipated targets and obligatory targets. Anticipated targets refer to the development goals that the central government and local governments expect to achieve and set by themselves (e.g., GDP), while obligatory targets refer to the task requirements for local governments that are allocated or set by their superior governments in public service and other policy domains involving public interest (e.g., pollutant emission control). Previous research on goal-setting concentrated only on anticipated targets [10,11,12] and failed to explore determinants of the setting of obligatory targets. There is a great difference between the setting of anticipated targets and obligatory targets in China, because anticipated targets are set by local governments independently and obligatory targets are allocated by their superior governments, although local governments can also express their own opinions or adjust the targets in the decomposition of obligatory targets to some extent [13].



Due to the goal-setting theory being developed mainly based on anticipated targets, it is of great importance to explore determinants and features of the setting of obligatory targets in order to understand the target-setting logic in China more thoroughly. Along with more and more severe environmental pollution [14], China relies on the total pollutant emission control and environmental target responsibility system to curb environmental pollution, the core of which is the disaggregation of obligatory environmental targets [13,15,16]. Thus, this work models the decomposition process of environmental targets and focuses on the effects of performance feedback and political features by controlling a set of factors advocated in previous goal-setting research. This work contributes to current literature by first dividing historical performance into three dimensions and then extending previous frameworks by including the politic-related factors based on the feature of the setting of obligatory targets. It also additionally extends previous literature that mainly focused on the context of setting anticipated targets to the context of the setting of obligatory targets. By taking the setting of environmental targets as a case, this work uses the data of Chinese provinces in the “12th Five-year Plan” period to examine this framework empirically.



The remainder of this work is organized as follows. The second section briefly reviews current research related to organizational goal-setting and the third section proposes the theoretical framework and two clusters of hypotheses. The fourth section illustrates the methodology, including samples, measures, and data sources, and the analytical approach used, followed by the fifth section which presents the empirical results in detail. Finally, the theoretical and practical implications of these findings are discussed, followed by limitations and research avenues for future research.




2. Literature Review


Research on organizational target-setting or goal-setting can be tracked back to the behavioral theory of the firm developed by Cyert and March, which holds that the prior performance, the previous goal, and comparable peers’ previous performance of one organization are important predictors of its goal-setting [8]. Following this research stream, some studies have examined how one organization’s previous goal and previous goal attainment discrepancy (the gap between previous performance and the previous goal) influence its decision-making in the private sector [17,18]. Recently, the behavioral theory of the firm has become one of the most influential theories in organizational studies and is advocated by many followers [9,19]. However, current evidence mainly focuses on the goal-setting process in the private sector and whether it can be generalized to the decision-making process in the public sector, which is usually faced with multiple tasks and characterized by a hierarchical structure, is still an outstanding question [10].



Similarly, public administration scholars have also developed the Bayesian theory of public organizations’ decision-making to explain the decision-making process in the public sector [20]. It argues that the historical performance in the last period, performance gaps, peers’ performance, superiors’ preferences can figure as benchmarks that can be referred to in organizations’ decision-making in the public sector [20]. Recently, some public administration scholars have examined impacts of these factors on the setting of goal priorities empirically based on survey data in the public education system [11,12]. Moreover, Ma also empirically explored determinants of the setting of Gross Domestic Product (GDP) goal aspiration levels by Chinese provincial governments and found that it followed prior historical GDP aspiration levels and was related to the average performance aspiration levels of peers and performance gaps when compared with peers horizontally [10]. However, all of these studies focus on the setting of anticipated targets rather than obligatory targets in the public sector.



After reviewing research on setting of environmental obligatory targets in detail, we find that English articles about environmental target-setting published in international journals are really scarce. In this aspect, Zhao and Wu interpreted the evolution of China’s energy-saving target allocation system from the policy learning perspective and described the target allocation process [13]. Some studies also either discussed principles which should be followed in decomposing environmental targets (e.g., effect, efficiency, equity, transparency, feasibility, continuity, consistency, responsibility, and capability) [21,22] or used some economic factors to model the allocation of environmental targets among local governments, including resource distribution, energy consumption, fiscal revenue, GDP per capita, and industry development features [23,24]. Though these studies have provided some clues to understand the behavioral logic of environmental target allocation, no research was found that used archive data to examine determinants of environmental target-setting in China empirically.



Overall, due to the importance of target-setting, it becomes an emerging hot topic to explore determinants of organizational target-setting in recent years. Though current studies have helped us understand organizational decision-making logic and behaviors, there are still several significant research gaps. First, many studies have explored what determines the setting of goal priorities and goal aspiration levels of individuals [6] and organizations in the private sector [8,17,18,19], while research on determinants of organizational goal priorities and goal aspiration levels in the public sector is still much less than what we need [10,11,20]. Second, current studies mainly concentrate on the setting of anticipated targets rather than obligatory targets [10], which makes it difficult to generalize these findings in different situations. Third, current research mainly focuses the roles of historical performance in target-setting from the perspective of rational decision-making, while target-setting in the public sector is also a political process and no research examines the political features of target-setting.




3. Theoretical Framework and Hypotheses


3.1. Theoretical Framework: Performance-Based or Politic-Related


Both the behavioral theory of the firm and the Bayesian theory of public organizations’ decision-making put organizations’ historical performance at the center of organizational target-setting [8,20]. They argue that organizations tend to set their own targets using their own prior performance as a key reference point from the perspective of rational decision-making. Actually, target-setting is an important policy instrument to improve performance [7,25,26]. Organizational prior performance records can influence organizations’ expectations about their performance in the next period. As far as China’s environmental pollution control concerned, previous pollutant emission and energy consumption performance is also related to local governments’ potentials to reduce their pollutant emissions and energy consumption [16]. Thus, it is reasonable that the central government in China should decompose national targets down to provincial governments according to provinces’ historical performance, which implies environmental target-setting in China is expected to be performance-based.



In addition, the decomposition and allocation of environmental targets in China is a top-down process in which the central government first releases the national environmental targets, provinces propose their own possible targets, the central government further compiles and reviews the proposed targets, and then, the central government negotiates with provinces and finalizes target assignments [13,15]. Actually, some studies argue that local governments strive to stand out in policy areas prioritized by their superior governments [27,28], while environmental target-setting research also holds that the decomposition of China’s environmental targets is a political process full of intensive central–local bargaining [13]. This means provincial governments may be stimulated by political factors to submit targets higher or lower than the national environmental targets, and the primary difference between the initial proposed targets and the finalized targets of the provinces in the “11th Five-year Plan” period provides partial evidence about the political features of this process [13]. Hence, in order to simulate the decomposition process of environmental targets in China, this work integrates the performance-based and politic-related decomposition perspectives together to establish a theoretical framework (Figure 1). In the following section, it proposes detailed hypotheses from these two perspectives.




3.2. Hypotheses Denoting Performance-Based Decomposition


Historical performance in the last period can figure as the simplest benchmark that can be referred to in decision-making [8,20]. On one hand, historical performance is related to goal attainment discrepancies or performance gaps and, thus, can influence goal aspiration level adaptation [18,20]. On the other hand, managers tend to lower the weight of this performance dimension when the performance on this dimension has improved in this period; otherwise, the manager tend to increase the weight of the performance dimension [12]. When one organization had a better performance record in the last period, it would be more confident in setting higher-level performance goals; on the contrary, when the performance record in the last period was worse, the organization would tend to lower its goal aspiration level in order to attain its performance goal in this period [10].



The effect of historical performance is expected to be different in the setting of anticipatory targets and in the decomposition of environmental obligatory targets. As far as the setting of anticipatory targets, historical performance tends to be positively related to the goal aspiration level in the current period, because a better historical performance record can act as an anchor and indicate that better performance is possible, thereby strengthening organizational confidence in setting a higher performance goal in the next period [10,18]. However, the setting of environmental obligatory targets is a top-to-bottom decomposition process in China, and historical performance can negatively influence the setting of environmental obligatory targets because it reflects local governments’ potentials to reduce pollutant emissions in the current period [16]. Specifically, when the historical performance of one province is low (that means it emitted more pollutants), it is expected to have a larger potential to improve performance on this dimension in the next period.



Previous research focuses on the effect of one-dimension performance on governmental goal-setting, such as the GDP growth rate [10]. In the research field of carbon emissions, some scholars typically decompose the carbon emissions into production, structural, and efficiency effects [29,30], which implies that we can improve environmental performance through multiple channels, such as reducing the production scale, adjusting the structure, and improving production efficiency. Similarly, environmental performance can also be measured from these three perspectives with scale performance, structural performance, and intensity performance, which reflects the total gross of pollutant emissions or energy consumption, the structure of pollutant emissions or energy consumption, and the pollutant emission efficiency or energy consumption efficiency, respectively. Thus, the environmental targets are hypothesized to be decomposed mainly based on historical environmental performance records and thus we propose:



Hypothesis H1.

With other conditions being equal, the allocated target of one province is negatively related to its historical energy consumption and pollutant emission performance.





Hypothesis H1a.

With other conditions being equal, the allocated target of one province is negatively related to its historical energy consumption and pollutant emission scale performance.





Hypothesis H1b.

With other conditions being equal, the allocated target of one province is negatively related to its historical energy consumption and pollutant emission structural performance.





Hypothesis H1c.

With other conditions being equal, the allocated target of one province is negatively related to its historical energy consumption and pollutant emission intensity performance.






3.3. Hypotheses Denoting Politic-Related Decomposition


Local governments enjoy considerable autonomy in setting anticipatory targets in China (such as GDP) [10], while pollutant emission reduction targets, as a kind of obligatory target, are usually decomposed and allocated by the central government in China [31]. Rational local government leaders would not always completely obey performance management activities initiated by their superior governments and would instead usually take some response strategies [32]. In the policy domain of pollutant emission reduction, in order to minimize the pressure of attaining targets set by their superior governments, it is a rational choice for local governments to strive for lower pollutant emission reduction targets by bargaining with their superior governments [13]. On the one hand, the nomenklatura personnel management system of China divides government officials into multiple hierarchical levels, and the central Politburo is located at the top layer [27,33,34]. The higher historical likelihood that leaders (party secretary and governor) of one province are promoted to the Politburo means the province has a higher political ranking in Chinese political system [28,31], which not only makes it easier for the province to get information about the central policy direction in advance, but also gives the province more political capital to bargain with the central government in the setting of environmental targets. In this case, provinces with higher political rankings are expected to be allocated lower environmental targets through bargaining.



Because environmental protection has been one of the top policy priorities of the central government in China since 2007 [35], provinces with higher political rankings are also likely to be driven by higher political promotion incentives to accept higher environmental targets. Some scholars argue that provinces whose leaders have a higher historical likelihood to be promoted to the Politburo are keener on following the policy priority of the central government to control pollutant emissions [28]. Meanwhile, some research also provides empirical evidence that the historical likelihood of one province’s leaders to be promoted to the Politburo is not significantly but positively related to the attainment of environmental targets [31], which implies that provinces with higher political rankings indeed are perhaps more aggressive in achieving environmental targets set by the central government. Therefore, a model effect may exist for provinces with higher political rankings in setting environmental targets, which means provinces with higher political rankings, driven by political promotion incentives, are more likely to accept higher environmental targets allocated by the central government. Overall, two competing hypotheses are proposed:



Hypothesis H2a.

With all other conditions being equal, provinces with higher political rankings have more power to bargain with the central government and tend to be allocated lower environmental obligatory targets, defined as the bargaining effect hypothesis.





Hypothesis H2b.

With all other conditions being equal, provinces with higher political rankings tend to play a leading role and be allocated higher environmental targets, defined as the model effect hypothesis.







4. Materials and Methods


4.1. Samples


This work uses data from 29 provinces in China (Hong Kong, Taiwan, Tibet, Xinjiang, and Macao are excluded) during the “12th Five-year Plan (2011–2015)” period to test our hypothesis. The samples are province–target combination units. During the “12th Five-year Plan” period, the central government of China decomposed China’s national environmental targets down to its provincial governments, providing an appropriate institutional context to explore determinants of the setting of environmental obligatory targets. The reasons why the allocation of environmental targets from the central government to Chinese provinces is chosen lie in the following two aspects: on the one hand, it is the first and most important step to break national targets down to Chinese provinces in the Chinese top-down target assignment decomposition system, which is completely independent from target decomposition and allocation in the following stages; on the other hand, previous empirical research on determinants of goal aspiration levels was conducted at Chinese provincial level [10], and it is better to compare those findings with the findings of this work.




4.2. Measures and Data Sources


4.2.1. Dependent Variable


The dependent variable is the expected reduction rate for the investigated environmental obligatory indicator of the investigated province during the “12th Five-year Plan” period. For example, the dependent variable for the observed sample of “Henan province-sulfur dioxide” is measured with the mandatory reduction percentage of the total amount of sulfur dioxide emissions in Henan province during the “12th Five-year Plan” period; for another example, the dependent variable of the observed sample for “Shandong province-energy consumption per unit GDP” is the mandatory reduction percentage of the energy consumption per unit GDP in Shandong province during the “12th Five-year Plan” period. The data are from the Comprehensive Work Scheme of Energy Conservation and Emission Reduction during the “12th Five-year Plan” Period. The larger the value of the variable is, the stronger the pressure is to improve environmental performance for the focus province.




4.2.2. Independent Variables


As discussed in the third section, historical performance is used to examine the performance-based decomposition feature in China’s environmental target allocation system, including historical scale performance, historical structural performance, and historical intensity performance. Historical scale performance represents the relative gross of energy consumption or the relative gross of pollutant emission for the corresponding investigated obligatory indicator of the investigated province in the year before the “12th Five-year Plan” period. For example, the variable of the observed sample of “Henan province-sulfur dioxide” is measured with the ratio between the total sulfur dioxide emission of Henan province and the national emission gross of sulfur dioxide in 2010; for another example, the variable of the observed sample of “Shandong province energy consumption per unit GDP” is measured with the ratio between the total energy consumption of Henan province and the national energy consumption gross in 2010. This measurement can make different pollutant emissions and energy consumption comparable. The data are from the Chinese Statistical Yearbook 2011, Chinese Energy Statistical Yearbook 2011, and Chinese Environment Yearbook 2011. The larger the value of this variable is, the lower the scale performance is.



Historical structural performance is measured with the secondary industry proportion of the investigated province in the year before the “12th Five-year Plan” period, as industrial consumption of energy or industrial pollutant emissions have stronger control elasticity compared to daily life energy consumption or daily life pollutant emissions. The data are from the Chinese Statistical Yearbook 2011. The larger the value of this variable is, the lower the structural performance is.



Historical intensity performance is measured with the ratio between the investigated province’s energy consumption per unit GDP and the national energy consumption per unit GDP or the ratio between the investigated province’s pollutant emission per unit GDP and the national total pollutant emission per unit GDP for the investigated environmental indicator in the year before the “12th Five-year Plan” period, which makes it comparable among these five kinds of environmental indicators. The data are from the Chinese Statistical Yearbook 2011, Chinese Energy Statistical Yearbook 2011, and Chinese Environment Yearbook 2011. The larger the value of this variable is, the lower the energy utilization efficiency or pollutant control efficiency of the investigated province is.



Besides, the third section also elaborates that provinces’ political status measured with political rankings can be used to examine the politic-related decomposition feature in China’s environmental target allocation system. Political ranking is measured as the total number of the members of the Politburo who had worked in the investigated province as the party secretary or governor from 1997 to 2011. Members of the Politburo lie at the top in Chinese nomenklatura system; this measurement has been adopted in some other studies [27,28]. These data are coded by the author based on the resumes of the members of the Politburo in the 15th, 16th, and 17th sessions. The larger the value of this variable is, the higher the political ranking is.




4.2.3. Control Variables


A set of variables are controlled in this work. First, previous research holds that organizational goal-setting historically follows its past goal aspiration level, horizontally aligns with the average goal aspiration level of its comparable peers, and vertically complies with the goal aspiration level of its superior [10,20]. Hence, the prior environmental target of the investigated province, the average environmental target of its comparable peers, and the national environmental target are controlled.



Specifically, the variable of the prior target is measured with the target level of the investigated province for the investigated environmental obligatory indicator in the “11th Five-year Plan” period. The data are from the National Control Plan for the Total Emissions of Major Pollutants during the “11th Five-year Plan” Period and the Decomposition Plan for the National Energy Consumption per Unit GDP Reduction Target among Chinese Subnational Regions during the “11th Five-year Plan” Period, which are approved and issued by the State Council in 2006.



The variable of the comparable peers’ average environmental target is measured by the average reduction rate for the investigated environmental obligatory indicator of all the comparable provinces of the investigated province during the “12th Five-year Plan” period. Neighboring provinces are treated as proxies of comparable provinces, which are usually used in research on policy diffusion and goal-setting [10,27,36]. Thus, this variable is calculated by the authors according to the Chinese administrative territory and the data are from the Comprehensive Work Scheme of Energy Conservation and Emission Reduction during the “12th Five-year Plan” period.



The variable of the national environmental target is measured with the national reduction rate set by the central government for the investigated environmental obligatory indicator during the “12th Five-year Plan” period. The data are from the Comprehensive Work Scheme of Energy Consumption and Emission Reduction in the “12th Five-year Plan” period. The higher the value of this variable is, the stronger the ambition is for the central government to control pollutant emissions.



Second, unemployment can reflect economic health, and provinces with more unemployed labors should bear less pollutant emission reduction burden in order to guarantee employment. Hence, we also control the unemployment rate of each province, which is measured with the registered urban unemployment rate of the investigated province in the year before the “12th Five-year Plan” period. The data is from the Chinese Statistical Yearbook 2011. Besides, previous studies confirmed that economic development conditions were related to the setting of PM2.5 concentration control targets and GDP goal aspiration levels [7,10]. Thus, economic development is also controlled. It is measured by the GDP per capita of the investigated province in the year before the “12th Five-year Plan” period, and the data are from the Chinese Statistical Yearbook 2011. Details of the variables, measures, and data sources are presented in Table 1.





4.3. Analytical Approach


Given that the data used are cross-sectional data of five kinds of environmental targets (sulfur dioxide, chemical oxygen demand, energy consumption per unit GDP, nitrogen oxide, ammonia nitrogen) of 29 provinces in mainland China (excluding Hong Kong, Taiwan, Tibet, Xinjiang, and Macao) during the “12th Five-year Plan” period, and some variables (e.g., structural performance, political ranking, unemployment rate, and GDP) are shared by samples within the same province, the data present a nested structure. The assumptions for the ordinary least square regression are violated in data with a nested structure and hence, we follow some scholars’ recommendations to adopt a two-layered hierarchical linear model (HLM) to analyze the data [37]. There are two kinds of HLM, namely, the random intercept and fixed slope model and the random intercept and random slope model [38]. This work uses the random intercept and fixed slope model for estimation because we focus on the universal effects of the independent variables across layer-2 units. Specifically, the two-layered HLM can be presented as follows.


Layer 1: Targeti,p = β0i + β1iE_scalei,p + β2iE_intensityi,p + β3iControl_1i,p + εi,p



(1)






Layer 2: β0i = γ00 + γ01E_structurei + γ02P_rankingi +γ03Control_2i + μi



(2)







In our data, environmental indicator units (layer 1) are nested in province units (layer 2). As described in Equation (1), the dependent variable of Targeti,p denotes the mandatory reduction rates for major environmental obligatory indicators of 29 provinces in mainland China for the “12th Five-year Plan” period, where i denotes the codes of provinces and p denotes the codes of environmental obligatory indicators. According to Equation (1), the target level in province i for environmental indicator j is the sum of the following three parts: average outcome in the province unit i (β0i), outcome predicted by indicator-specific factors (including E_scalei,p denoting scale performance in province i for environmental indicator j, E_intensityi,p denoting intensity performance in province i for environmental indicator j, Control_1i,p denoting other indicator-level control variables, such as the prior target in province i for environmental indicator j, the average target for environmental indicator j of the neighboring peers of province i, and the national target for environmental indicator j), and indicator-level errors (εi,p).



Besides, according to the intercept Equation (2), the average outcome in province unit i (β0i) is also composed of three parts: the average outcome for all samples (γ00), outcome predicted by province-level factors (including E_structurei denoting structural performance measured with the proportion of the secondary industrial output in province i, P_rankingi denoting the political ranking of province i, Control_2i denoting other province-level control variables, such as the unemployment rate in province i, and the GDP per capita in province i), and province-level random effect (μi). Because ui has different values across provinces, the method can make the intercepts vary among different provinces. Following previous research, we center layer-1 variables around their mean within each layer-2 group and center layer-2 variables around their grand mean of all samples [37]. The software used to run HLM is Stata 14.





5. Results


Descriptive analysis results of the variables are shown in Table 2, which mainly reports the sample size, mean, standard deviation, minimum value, and maximum value. The sample size is 145, comprising 145 combinations of five kinds of environmental indicators (energy consumption per unit GDP, sulfur dioxide, nitrogen oxide, chemical oxygen demand, ammonia nitrogen) and 29 provinces in mainland China. The minimum value of the dependent variable is −34.9, the maximum value is 18, the mean value is 9.75, and the standard deviation is 7.17, indicating great variance of the dependent variable, which provides great space to explore determinants of environmental target-setting. It is noteworthy that observations for some independent variables are 29 (such as E_structure, P_ranking, Unemployment, and GDP) because of the nested data structure. Only three kinds of environmental obligatory targets (energy consumption per unit GDP, sulfur dioxide, and chemical oxygen demand) were set at the national level and decomposed down to the provincial level during the “11th Five-year Plan” period; hence, the number of observations for the variable of the P_target is 87 (87 combinations of 29 provinces and three environmental indicators).



The results of bivariable correlation analysis are shown in Table 3. E_scale, E_structure, and P_ranking are significantly positively related to the dependent variable of Target, which preliminarily supports the corresponding hypotheses. However, the correlation coefficient between E_intensity and Target is negatively significant, which does not provide evidence to support the corresponding hypothesis. Furthermore, the bivariable correlation coefficients between P_target, Neighbor, and Central are approximately 0.7 and are very significant (p < 0.01). Therefore, if we put these three variables into the same regression model, severe multicollinearity problems may exist due to the high correlations among them. The correlation coefficients between the independent variables and other control variables are all smaller than 0.65, indicating low correlations.



The results of three regression models based on HLM are shown in Table 4. Due to the strong correlations between P_target, Neighbor, and Central, we first put these three variables into regression models separately in order to control multicollinearity (see Model 1, Model 2, and Model 3). The variance inflation factors of all variables in the three models are all smaller than the critical value 10, and thus, there is no severe multicollinearity [39]. In Model 1, E_structure and Target are significantly positively related (p < 0.05), and the coefficients remain significantly positive in Models 2 and 3, strongly supporting the Hypothesis H1b. This finding indicates that provinces with higher proportions of the secondary industrial outputs were allocated higher environmental targets by the central government. In Models 1–3, the coefficients of E_scale are negative and the coefficients of E_intensity are positive, but they are all not significant. Therefore, hypotheses H1a and H1c are not supported, indicating that there was no significant trend of being allocated with higher environmental targets for provinces with lower scale performance and lower intensity performance in energy consumption and pollutant emissions. In all the three models, the coefficients of the P_ranking are all significantly positive (p < 0.05), fully supporting Hypothesis H2b. Therefore, provinces with higher probabilities of provincial leaders being promoted to Politburo members were more likely to be allocated higher environmental targets.



Some control variables are also significant in these models. For example, the coefficient of P_target is positive and significant (p < 0.01) in Model 1, which means provinces which were allocated higher environmental targets during the “11th Five-year Plan” period also tended to be allocated higher environmental targets during the “12th Five-year Plan” period. In Model 2, the coefficient of Neighbor is positive and significant (p < 0.01), and hence, it concludes that provinces whose neighboring provinces were allocated higher environmental targets also tended to be allocated higher environmental targets. In Model 3, the coefficient of Central is positive and significant (p < 0.01), indicating that provinces were allocated higher environmental targets for this corresponding indicator when the central government set a higher environmental target for one environmental indicator. Moreover, the variable of Unemployment is significantly negatively related to the dependent variable in Models 2 and 3, which implies provinces with higher unemployment rates were allocated lower environmental targets. The Chi-square values of Models 1–3 are very significant (p < 0.01), indicating that they fit the data well. Moreover, when we re-estimate these models with the ordinary least square regression, the results are similar, indicating that the findings are robust.



Robustness Check


We then re-measure E_scale, E_structure, and E_intensity with the difference between the investigated province’s scale performance and the average scale performance of its neighboring provinces for the investigated environmental indicator, the difference between the investigated province’s structural performance and the average structural performance of its neighboring provinces for the investigated environmental indicator, and the difference between the investigated province’s intensity performance and the average intensity performance of its neighboring provinces for the investigated environmental indicator, which are coded as R_scale, R_structure, and R_intensity, respectively. We then put these three new variables into models to do a robustness check. Results of the three new HLM models are shown in Table 5. The three variables of P_target, Neighbor, and Central are also put into regression models separately in order to control multicollinearity (see Models 4–6). The variance inflation factors of all variables in Models 4–6 are all smaller than the critical value 10, and hence, there is no severe multicollinearity [39].



In Models 4–6, R_structure and Target are all significantly positively related (p < 0.1), and hence, Hypothesis H1b is still supported; in the Model 5, the coefficient of R_scale is significantly negative (p < 0.1), and it remains negative in Models 4 and 6, still failing to support Hypotheses H1a. The coefficients of R_intensity are positive but not significant in Models 4–6, and hence, Hypothesis H1c is still not supported. Besides, the coefficients of P_ranking are all significantly positive (p < 0.05) in Models 4–6, thus supporting hypothesis H2b. Overall, these results of Models 4–6 are consistent with those of Models 1–3, implying our findings are highly robust. The results conclude that the decomposition of environmental targets mainly depends on provinces’ historical structural performance and their political rankings. This means the decomposition of environmental targets in China is both performance-based and politic-related.





6. Discussion and Conclusions


This work explores the roles of historical performance and provinces’ political status in the decomposition of environmental targets by controlling a set of factors advocated in previous goal-setting research. Data from five environmental indicators (sulfur dioxide, chemical oxygen demand, energy consumption for per unit GDP, nitrogen oxide, and ammonia nitrogen) of 29 provinces in mainland China during the “12th Five-year Plan” period are used to test these hypotheses. Considering the nested data structure, HLM is used for estimation. The findings show that the structural performance of energy consumption and pollutant emissions of provinces is significantly negatively related to environmental target levels, while the scale performance and intensity performance of provinces’ energy consumption and pollutant emissions are not significantly related to provinces’ environmental target levels. Provinces with higher probabilities of provincial leaders being promoted to politburo members tend to be allocated higher environmental targets, though the wealth is controlled. This finding means that the decomposition of environmental targets in China is partially performance-based but strongly politic-related.



The historical structural performance of energy consumption and pollutant emissions is significantly correlated with the setting of environmental target aspiration levels, while the effects of historical scale performance and intensity performance are not significant. This finding confirms the limited and partial role of historical performance in China’s environmental target-setting and implies that the central government mainly considered the pollutant emission and energy consumption reduction potentials of Chinese provinces through the adjustment of economic development structures. Similar to the “scale economies effect” in economics, there is still a scale effect in pollutant emission and energy consumption reduction. Thus, it is easier for the province to reduce pollutant emissions and energy consumption when the scale of its previous pollutant emissions and energy consumption is large. However, the nonsignificant effect of the historical scale performance implies that the central government ignored the scale effect when evaluating the pollutant emission reduction potentials. Intensity performance is also not significant, which means the central government also underestimated the reduction potentials by using technological advances to improve pollutant emission efficiency in environmental target-setting. Some scholars hold that carbon intensity convergence can be used to make carbon reduction target allocation reasonable, which means provinces with relatively higher CO2 intensities of GDP should be assigned higher CO2 intensity reduction targets and vice versa [40]. Their ideas are in line with our arguments to a great extent.



This work also reveals some clues about the different effects of historical performance in the setting of obligatory targets and the setting of anticipated targets in China. Generally, historical performance is positively related to the setting of anticipatory targets because better historical performance can enhance the organization’s confidence in setting higher anticipatory target aspiration levels [10,18]. This observation reveals that the setting of anticipated targets follows the law of “addition”, which means organizations set their anticipated targets through increasing certain percentages of performance based on their historical performance. However, historical performance is negatively related to environmental obligatory targets, mainly because environmental obligatory targets are allocated by the superior government, and lower historical pollutant emission performance means greater pollutant emission reduction potentials. This finding reveals that the setting of environmental obligatory targets follows the “law of subtraction”, which means organizations set their obligatory targets through decreasing certain percentages of pollutant emissions or energy consumption based on their historical performance.



Chinese provincial governments set their anticipated target aspiration levels themselves, while Chinese provincial governments’ obligatory targets are allocated by the central government [13,16]. During the allocation process, local governments interact with the central government; this work finds that provinces with different political rankings set different environmental obligatory target aspiration levels. Based on two competing hypotheses of the “bargaining effect” and “model effect”, the empirical results support the “model effect hypothesis”. This indicates that provinces with higher political rankings do not take advantage of their own political capital to bargain with the central government to strive for lower environmental obligatory target levels. Instead, these provinces tend to play the role of “leading models” and accept higher environmental obligatory target aspiration levels allocated by the central government. One possible explanation is that these provinces are motivated by political promotion incentives: leaders (party secretary and governor) in the provinces with higher political rankings have higher likelihoods of being promoted to the Politburo in China; in this case, these provinces are more likely to follow the policy preference of the central government and strive to keep their advantages by performing well in the performance dimension and subsequently being favored by the central government [28].



The findings provide some important practical policy implications. First, the national environmental targets should be decomposed based on provinces’ historical scale performance, structural performance, and intensity performance in pollutant emissions and energy consumption comprehensively. Specifically, the higher the proportion of the secondary industrial output of one province is, the higher target the province should be allocated; the higher the scale of pollutant emissions and energy consumption of one province is, the higher target the province should be allocated; the higher the pollutant emissions and energy consumption per unit GDP of one province is, the higher target the province should be allocated. Second, provinces with higher probabilities of provincial leaders being promoted to politburo members are incentivized by potential political promotions to comply with national environmental targets, and hence, other kinds of incentives (financial incentives, moral incentives, etc.) can also be provided for provincial governments in order to make them comply with environment-related central directives actively [35].



Though this work takes the first step to explore the hidden logic in the decomposition of environmental targets in China empirically, its limitations also provide some future research avenues. On the one hand, this work focuses on the disaggregation of environmental targets from the central government to Chinese provincial governments and more evidence is needed about the antecedents of the decomposition of environmental targets from Chinese provincial governments to city governments. On the other hand, this work explores determinants of the decomposition of environmental targets in China during the “12th Five-Year Plan” period. Future studies can explore features and determinants of environmental target-setting during the “11th Five-Year Plan” period and the “13th Five-Year Plan” period, which can help reveal the evolution features of environmental target-setting across various “Five-year Plan” periods through comparison.
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Figure 1. Theoretical Framework. 
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Table 1. Variables, measures, and sources.
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	Variables
	Measures
	Sources





	Target
	The target level of the investigated province for the investigated environmental obligatory indicator in the “12th Five-year Plan” Period (%)
	FYP



	E_scale
	The ratio between the investigated province’s total energy consumption and the national total energy consumption or the ratio of the investigated province’s total pollutant emission and the national total pollutant emission (one-year lagged)
	CSY

CESY

CEY



	E_structure
	The proportion of the secondary industrial output of the investigated province (one-year lagged, %)
	CSY



	E_intensity
	The ratio between the investigated province’s energy consumption per unit GDP and the national energy consumption per unit GDP or the ratio between the investigated province’s pollutant emission per unit GDP and the national total pollutant emission per unit GDP (one-year lagged)
	CSY

CESY

CEY



	P_ranking
	Number of secretaries/governors of the investigated province who had served as members of the Politburo from 1997 to 2011
	Author



	P_target
	The target level of the investigated province for the investigated environmental obligatory indicator in the “11th Five-year Plan” period (%)
	FYP



	Neighbor
	The average target level of the investigated province’s neighboring provinces for the investigated environmental indicator (%)
	Author



	Central
	The target level of the central government for the investigated environmental indicator (%)
	FYP



	Deprivation
	Unemployment rate of the investigated province (one-year lagged, %)
	CSY



	GDP
	GDP per capita of the investigated province (one-year lagged, log)
	CSY







Notes: FYP indicates Five-year Plans; CSY indicates the China Statistical Yearbook; CNSY indicates the China Energy Statistical Yearbook; CEY indicates the China Environment Yearbook.
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Table 2. Descriptive analysis results.






Table 2. Descriptive analysis results.





	Variables
	N
	Mean
	S.D.
	Min
	Max





	Target
	145
	9.75
	7.17
	−34.90
	18



	E_scale
	145
	3.36
	2
	0.13
	8.94



	E_structure
	29
	49.18
	7.72
	24
	57.3



	E_intensity
	145
	1.25
	0.76
	0.16
	4.99



	P_ranking
	29
	2.41
	2.69
	0
	11



	P_target
	87
	13.29
	6.76
	0
	30



	Neighbor
	145
	10.61
	3.74
	1.48
	18



	Central
	145
	10.40
	2.95
	8
	16



	Unemployment
	29
	3.61
	0.61
	1.37
	4.35



	GDP
	29
	0.49
	0.2
	0.12
	0.87










[image: Table] 





Table 3. Correlation analysis results.






Table 3. Correlation analysis results.

















	Variables
	1
	2
	3
	4
	5
	6
	7
	8
	9





	1. Target
	1
	
	
	
	
	
	
	
	



	2. E_scale
	0.38 ***
	1
	
	
	
	
	
	
	



	3. E_structure
	0.26 ***
	0.41 ***
	1
	
	
	
	
	
	



	4. E_intensity
	−0.17 **
	0.035
	0.14 *
	1
	
	
	
	
	



	5. P_ranking
	0.28 ***
	0.08
	−0.19 **
	−0.48 ***
	1
	
	
	
	



	6. P_target
	0.70 ***
	0.22 **
	0.06
	−0.16
	0.26 **
	1
	
	
	



	7. Neighbor
	0.59 ***
	0.09
	−0.05
	−0.32 ***
	0.30 ***
	0.76 ***
	1
	
	



	8. Central
	0.45 ***
	0.004
	0
	−0.065
	0
	0.69 ***
	0.78 ***
	1
	



	9. Unemployment
	−0.07
	−0.03
	0.45 ***
	0.34 ***
	−0.28 ***
	−0.10
	−0.13
	0
	1



	10. GDP
	0.29 ***
	0.119
	−0.07
	−0.48 ***
	0.62 ***
	0.31 ***
	0.31 ***
	0
	−0.33 ***







Notes: *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 4. Regression results of hierarchical linear models (HLM).






Table 4. Regression results of hierarchical linear models (HLM).





	

	
Model 1

	
Model 2

	
Model 3






	
Constant

	
9.988 ***

	
9.748 ***

	
9.748 ***




	
(0.622)

	
(0.644)

	
(0.644)




	
Layer-2 variables

	

	

	




	
P_ranking

	
0.545 **

	
0.640 **

	
0.640 **




	
(0.250)

	
(0.297)

	
(0.297)




	
E_structure

	
0.323 **

	
0.349 **

	
0.349 **




	
(0.162)

	
(0.173)

	
(0.173)




	
Unemployment

	
−1.304

	
−1.472 *

	
−1.472 *




	
(0.860)

	
(0.806)

	
(0.806)




	
GDP

	
5.094

	
4.792

	
4.792




	
(3.598)

	
(3.433)

	
(3.433)




	
Layer-1 variables

	

	

	




	
E_scale

	
−1.013

	
−1.438

	
−1.186




	
(1.153)

	
(0.885)

	
(0.907)




	
E_intensity

	
3.302

	
3.911

	
3.346




	
(3.438)

	
(2.616)

	
(2.613)




	
P_target

	
0.753 ***

	

	




	
(0.0949)




	
Neighbor

	

	
1.188 ***

	




	
(0.153)




	
Central

	

	

	
1.152 ***




	
(0.137)




	
Model statistics

	

	

	




	
N (layer 1)

	
87

	
145

	
145




	
N (layer 2)

	
29

	
29

	
29




	
Variance (layer 1)

	
30.43

	
18.51

	
22.15




	
Variance (layer 2)

	
7.04 × 10−11

	
7.92

	
7.20




	
Intra-class Correlation Coefficient

	
2.3135 × 10−12

	
0.2997

	
0.2453




	
Log pseudolikelihood

	
−272.023

	
−433.928

	
−444.317




	
Wald Chi2

	
166.72 ***

	
175.78 ***

	
210.86 ***








Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard errors are presented in parentheses. Regression results based on the ordinary least square estimation are similar.
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Table 5. Regression results of HLM.






Table 5. Regression results of HLM.





	

	
Model 4

	
Model 5

	
Model 6






	
Constant

	
10.06 ***

	
9.748 ***

	
9.7483 ***




	
(0.608)

	
(0.668)

	
(0.668)




	
Layer-2 variables

	

	

	




	
P_ranking

	
0.569 **

	
0.672 **

	
0.672 **




	
(0.246)

	
(0.305)

	
(0.305)




	
R_structure

	
0.270 *

	
0.302 *

	
0.302 *




	
(0.153)

	
(0.166)

	
(0.166)




	
Unemployment

	
−0.880

	
−1.289 *

	
−1.289 *




	
(0.898)

	
(0.747)

	
(0.747)




	
GDP

	
4.704

	
4.476

	
4.476




	
(3.362)

	
(3.420)

	
(3.420)




	
Layer-1 variables

	

	

	




	
R_scale

	
−2.006

	
−1.686 *

	
−1.354




	
(1.289)

	
(0.894)

	
(0.956)




	
R_intensity

	
4.885

	
3.967

	
3.789




	
(3.590)

	
(2.483)

	
(2.644)




	
P_target

	
0.720 ***

	

	




	
(0.075)




	
Neighbor

	

	
1.131 ***

	




	

	
(0.121)

	




	
Central

	

	

	
1.097 ***




	
(0.108)




	
Model statistics

	

	

	




	
N (layer 1)

	
87

	
145

	
145




	
N (layer 2)

	
29

	
29

	
29




	
Variance (layer 1)

	
28.594

	
18.200

	
21.655




	
Variance (layer 2)

	
1.478

	
8.871

	
8.180




	
Intraclass Correlation Coefficient

	
0.0491

	
0.3277

	
0.2742




	
Log pseudolikelihood

	
−271.403

	
−434.001

	
−444.081




	
Wald Chi2

	
145.21 ***

	
191.62 ***

	
192.23 ***








Notes: *** p < 0.01, ** p < 0.05, * p < 0.1; robust standard error in parentheses. Regression results based on the ordinary least square estimation are similar.














© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  sustainability-10-03410


  
    		
      sustainability-10-03410
    


  




  





media/file1.png
4 N - )
. . Perf -based Politic-related i
Historical SROTMARCEREEE [ Environmental | Political
Performance Target-setting Ranking |
\. J . J






media/file0.jpg
Historical ““"“""“"“‘“*“@ Poliierehted | political

Performance w Ranking





