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Abstract

:

The goal of the basic business perspective has switched from previously maximizing profit to the current three fields of environment, society, and the economy, within the viewpoint of corporate social responsibility (CSR). This study, from the perspective of sustainability, discusses the current business model of the relationship between CSR and the performance of the Industrial and Commercial Bank of China (ICBC), a state−owned bank, with SBM-DEA and Tobit regression methods, and it puts forward a direction for improvement for future business models. Through the analysis of the years from 2010 to 2018, it has been found that the years with the best performances are 2010, 2011, and 2018, and some empirical evidence from the ICBC is as follows. First, corporate financial leverage closely follows gross domestic product (GDP) growth in terms of utilizing total assets. The ICBC seems to place less attention on its sales and on the number of deposits because of its high ratio of government stock holdings. Second, the ICBC raises labor productivity through education and training of its employees as well as through the proper utilization of capital for input-side management. Lastly, performance has improved as the ICBC has focused more on long-term society contributions, which are directed toward charity donations, loans for poverty alleviation, and green economy development in terms of output-side management. Therefore, through the above three CSR strategies, the ICBC has positively contributed toward environmental innovation and the societal transition of China, and its practices can be used as a sustainable model for future development.
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1. Introduction


The Industrial and Commercial Bank of China (ICBC) is not only one of the “Big Four” state−owned commercial banks in China, but its paid-in capital in 2013 was also the highest in the world of any bank. Based on the ICBC’s goodwill and reputation, its business activity follows corporate social responsibility (CSR), defined by the European Commission [1] as the responsibility of enterprises in regard to their impacts on society. As CSR has evolved into being one part of a basic sustainable business perspective, an enterprise’s goal now is to not only maximize profit but to also enhance sustainable development through the three channels of environment, society, and economy. Commercial banks can follow a green credit policy by controlling/restricting loans to high pollution industries or by issuing more loans to help green economy development. According to China’s national society policy, commercial banks must pay more attention to loans for poverty alleviation and charity donations. Moreover, they have the duty to stabilize national economic growth when the nation suffers from a financial crisis. Chen and Pan [2] investigate the sustainability of 13 commercial banks in China and conclude that state−owned commercial banks have the highest sustainability, perhaps due to their strong performances for society and the environment as well as due to their early development of green credit businesses.



Even if the concept of CSR is extensively mentioned by commercial banks, their businesses and management do not ignore the market competition. A traditional business model can be treated as being an appropriate competitive strategy that can help pave a successful path for business operations. Traditional business models reveal dynamic changes over a certain time period. Voelpel et al. [3] call this business model of change by time a business model reinvention. The traditional business model has undergone significant changes, from the early goal of profit maximization to the current themes of corporate social responsibility, corporate sustainable development, etc., revealing its own dynamic revolution. Furthermore, Stubbs and Cocklin [4] develop a sustainable business model to drive sustainability concepts into a firm’s decision making. Their analysis finds that the core idea for achieving corporate sustainability includes changes in corporate internal structure, corporate cultural capabilities for sustainability, and the collaboration of key corporate stakeholders.



Sustainability for the banking industry implies designing financial products and services to meet people’s needs and to adhere to environmental protection in order to create value-added industrial profit. Fisk [5] believed that the triple bottom line of sustainability encompasses people, the planet, and profit. Bocken and Short [6] think that sustainable business models can be designed by a system change in organizations. Some studies’ business models focuses on how a company conducts business (Margretta [7], Zott and Ami [8], Beattie and Smith [9]), whereas some paid attention to how a company converts resources and capabilities into economic value (Teece [10]). Banks engage in sustainable activities and practice CSR activities in order to strategically create value and improve their public image.



A recent trend in the banking industry is to build up corporate sustainable development through green finance. The Green Credit Policy was implemented in China’s banking industry in 2007, when the “Opinions on Implementing Environmental Protection Policies and Regulations to Prevent Credit Risks” was jointly initiated by the Ministry of Environmental Protection, the People’s Bank of China, and the China Banking Regulatory Commission (Aizawa and Yang [11]). The Green Credit Policy requires that banks (whether state−owned, joint−stocks banks, or credit unions) must offer low interest rate loans to environment-friendly industries and must restrict loans to polluting industries. The three main guiding spirits of the Green Credit Policy are to strengthen commercial banks’ environmental management performance, to share environmental information between the environmental authority and financial institutions, and to provide some practice tools and responsibilities by means of environmental taxes, green trade, green insurance, green securities, green credit, ecological compensation mechanisms, and green government procurement.



Afuah [12] presents the business model and defines it as a firm’s activities that create customers’ value added, such as low-cost or differentiated products, which then puts the firm in an advantageous position of business competition. Shafer et al. [13] emphasize that the business model is not a strategy, and they define it as a value network that represents a firm’s core logic and strategic choices in order to create and capture business value. Lambert and Davidson [14] reviewed the literature in the field of business models on electronic databases from 1996 to 2010, presenting the relationship between business models and enterprise performance and highlighting business model innovation in existing studies. Yip and Bocken [15] investigate customers’ receptiveness to sustainable business models in the banking industry and develop eight sustainable business models, whereby the most popular business model to customers is the model that uses digital channels with a minimized environmental impact and great momentum for delivering services. We are curious about what the most popular business model to customers is and which is also acceptable to the firm’s stakeholders, since a benefit conflict sometimes occurs between the two sides. Based on business operation efficiency, this paper targets to find the most appropriate business model from the direction of company owners and management.



As a state−owned commercial bank, the Industrial and Commercial Bank of China started a series of financial reforms, such as operation efficiency improvement and privatization, in 2001 after China entered the World Trade Organization (WTO) and set up its business arm of green credit in 2007. Chan-Olmsted and Ha [16] found that the adoption of Internet elements directly influences a business model by, for example, causing changes to revenue structure and competitive strategy. DeYoung [17] examined the impact of an Internet-based business model on the banking industry and concluded that such a successful business model should depend on sufficient scale and experienced management practices. Mester et al. [18] believe that the core technology in the commercial lending business model is to monitor. Their result also implies that monitoring is a method to enhance enterprise value. Akhigbe and McNulty [19] established a link between bank monitoring and bank profit efficiency in order to strengthen the business management model in this industry. Allen et al. [20] explore the ICBC’s advantageous model during its privatization process and its management institution. The trends of artificial intelligence (AI) and big data have pushed the banking industry to heavily depend on Internet technology.



The banking industry has a high degree of monitoring and control given by any national government in order to maintain domestic financial stability. Profit capture and risk management are two main indicators for monitoring and control in this industry. Starting from the subprime mortgage crisis in 2008 and along with the rising issue of climate change, the business model of the banking industry has changed. Paulet et al. [21] explore the behavior model change of the banking industry after the subprime mortgage crisis. They separate the types of banks into conventional banks and ethical banks and find that these different types have their own distinct business models. Their research concludes that the behavior model of conventional banks has changed under the new regulatory framework, but the behavior model of ethical banks has scarcely been altered under the new financial context.



The Green Credit Policy in China announced in 2007, which involves financial and environmental regulations, is a form of sustainable development. Cabrita and Bontis [22] indicated that a bank’s information systems should function to transfer human capital into organizational capability that potentially provides business intelligence, valuable insights, and critical decision-making models to managers. Guo [23] examines the execution of the Green Credit Policy and shows that there is insufficient information on corporate environmental performance, weak market incentive, and a lack of knowledge and capacity for banking staff and the government’s environmental affairs, which are future challenges for policy success. Li et al. [24] find that the Green Credit Policy has made China’s banking industry become more responsible toward environment sustainable development, in which non-polluting companies find it easier to receive loans from banks than do polluting ones due to banks’ new decision-making process for loans.



The historical business model of the banking industry has been undergoing dramatic changes caused by finance and business globalization, the development of information and communication technology, and the regulation of financial and environmental laws. Cabrita and Bontis [22] pointed out that the banking industry in Portugal has changed from the traditional goals of revenue creation on deposits and loans to new business models, such as high added-value creation through mutual funds and estate management. An interesting observation is that the business goal change under new business frameworks brings either greater business efficiency or lesser business efficiency. The current literature pays scant attention to evaluating different business models. Yip and Bocken [15] suggest eight kinds of sustainable business models for the banking industry. Seol et al. [25] apply data envelopment analysis (DEA) to decide the best business model in the manufacturing industry. Fukuyama and Tan [26] have decomposed Chinese banks’ overall inefficiency performance indicator into five component indicators: sub-indicators of innovation, two kinds of stability, profitability, and CSR for overall and disaggregate efficiency analysis models, and they have found that state−owned commercial banks have a higher level of corporate social responsibility inefficiency than the others’ inefficiencies. Fukuyama and Tan [27] also firstly consider the number of employees as an input as a CSR indicator, and they develop donations, balances of green credits, and loans to small and middle enterprises (SMEs) as the others indicators for Chinese banking industries. Some of the main results show that the potential increasing number of employees provides benefits to improve society unemployment and poverty, and overall indirect technical efficiency is negatively affected by green credits significantly, whereas an increase in donations improves indirect allocative efficiency. The above research indeed provides a more complete idea for banks to incorporate CSR into business performance indicators for developing business models, and offers a valuable structure for examining individual banks.



Our research follows the identification of sustainable business models by Yip and Bocken [15] with an adjustment and adopts the DEA approach to evaluate relative efficiency scores under the business activities of the Industrial and Commercial Bank of China (ICBC). We first discuss the overall and directional operational efficiency of the ICBC from 2010 to 2018 from the perspective of corporate social responsibility. Each year is regarded as a DMU for efficiency comparison. The SBM-DEA model proposed by Tone [28,29] and revised by Tsutsui and Goto [30] and Chang [31] is adopted to calculate the efficiency values. SBM-DEA is used to measure and improve the slack-based measurement of input and output, which can contribute to our analysis. The amount of labor (persons) and total assets are used as inputs, and from sustainable business perspectives, environment direction, society direction, and economy direction are used as outputs. Next, we adopt Tobit regression analysis to find the effects of the independent variables, i.e., DA, and three control variables, i.e., ROA, SIZE, and GDPg, on overall efficiency and disaggregate efficiency of the environment, society, and the economy for analyzing different models of the ICBC’s sustainable development and for finding the key indicators. Since most of the previous studies on this issue focused on the overall banking industry rather than on an individual bank, this research, represented by a state−owned bank, helps to better grasp and understand the sustainable development strategy of an individual one.



The remainder of this paper is organized as follows. Section 2 offers the methodology for the evaluation of different models from sustainable business perspectives. Section 3 conducts several results of empirical analysis. Section 4 provides a discussion and recommendation for sustainable business models in the banking industry. Finally, concluding remarks drawn from this study are addressed in Section 5.




2. Empirical Methodologies


The concept of efficiency initially started from Farrel [30] and then Charnes et al. [31], who embody efficiency into a numerical estimation by applying linear programming to compute efficiency scores. Since they set an assumption of constant returns to scale (CRS) into the production function, their model is named the DEA-CRS model, or the CCR model. Banker et al. [32] extend the CRS assumption into variable returns to scale (VRS), named the DEA-VRS model or the BCC model. More detailed model developments of DEA are mentioned in Cooper et al. [33].



Tone [34,35] proposes the slack-based measure (SBM) method to compute the efficiency score, turning SBM-DEA into a popular model in the efficiency literature. This study applies an SBM-DEA model revised from Tsutsui and Goto [28] and Chang [29] to compute the technical efficiency scores of decision-making units (DMUs). There are n DMUs in the SBM-DEA model setup. In this article, there are nine DMUs as evaluated samples. The small sample size is accepted because DEA is a frontier-based linear programming technique which has no requirement of sample size [36]. In addition, we reviewed the past literature about the SBM-DEA model by Tone and Tsutsui [37,38,39], which does not mention any sample size limitation when using the SBM-DEA model. Let y = f(x) represent the production function, where the symbols y, x, and f respectively stand for outputs, inputs, and frontier. The computation of the production technical efficiency score by the SBM-DEA model is:


   min    θ 0  =   ∑  k = 1  K    1 K  (     1 −   1 I     ∑  i = 1  I      s  i 0    /   x  i 0         1 +   1 J     ∑  j = 1  J     s  k  j 0    /  y  k  j 0         )       s.t.     λ X =  x  i 0   −  s  i 0   ,   where   i = 1 ,   2 ,   … ,   I ,      λ  Y k  =   y k   j 0   +   s k   j 0   ,   where   k = 1 ,   2 ,   … ,   K ,   and   j = 1 ,   2 ,   … ,   J ,      λ   ≥   0 .      



(1)







The constraints in model (1) describe the DMU’s production mode in which each DMU uses input X to produce output Yk, which represents the advantage of the DEA model for estimating the situation of multiple inputs and multiple outputs, where X and Yk are the vectors of input and output, respectively. The output vector Yk represents the outputs belonging to the kth sustainable business perspective, such as some outputs, including the economy, society, the environment, and other perspectives, where k = 1, 2, …, K. DMU 0 in Equation (1) uses the ith input (xi0) to produce the jth output in field k (ykj0), where i = 1, 2, …, I and j = 1, 2, …, J. The symbols si0 and skj0 represent the ith output slack and the jth output slack in sustainable business perspective k for DMU 0, respectively. The symbol λ represents the weight vector that connects all DMUs’ inputs and outputs by a linear combination. As the weight for DMU 0 to other DMUs is not zero, this means that DMU 0 is a peer to the DMU with a weight that is not zero, and that a higher weight means that the peer is more important to DMU 0.



The objective function in Equation (1) computes the score of overall technical efficiency (θ0) of DMU 0, where θ0 ∈ [0, 1]. The objective function involves various production technical efficiencies in different perspectives and pools them into one. When θ0 = 1, it means that DMU 0 is a relatively effective DMU at production compared with other DMUs; when θ0 < 1, it means that DMU 0 is a relatively ineffective DMU due to insufficient outputs compared to other DMUs.



The decomposition of the objective function can also compare DMU 0’s scores of overall technical efficiency in different sustainable business perspectives, as follows:


    θ k  0  =   1 −   1 I     ∑  i = 1  I      s  i 0    /   x  i 0         1 +   1 J     ∑  j = 1  J     s  k  j 0    /  y  k  j 0            



(2)




where θk0 presents DMU 0’s score of technical efficiency for a bank’s sustainable business perspective k. In actuality, the scores of θ0 and θk0 are the concepts of overall and disaggregate efficiencies proposed by Hu and Wang [40]. This study lists two different points on this concept to compare with theirs: (i) Their model is an input-oriented radical DEA model, and our model is a non-oriented SBM-DEA model; (ii) The disaggregate efficiency estimation in their model applies a ratio of the target amount of input to the actual amount of input, whereas the disaggregate efficiency in this study is one of the components in the objective function. Figure 1 illustrates the concept of disaggregate efficiency. There are three frontiers of fields 1, k, and K that face the same amount of input in Figure 1. The optimal amount of input is xi0−si0 for DMU 0. Its optimal amounts of outputs in fields 1, k, and K are y1j0 + s1j0, yk0 + skj0, and yKj0 + sKj0, respectively. The outputs in the three different fields have different adjustive directions and different increments in order to reach the optimal output level.


θk0 = c + a1LEV0 + a2Z0 + u0,



(3)




where θk0 is DMU 0’s efficiency measure for its sustainable business perspective in field k; LEV0 is the variable relative to financial leverage; Z0 is a vector of control variables; and u0 is a stochastic error term. This study employs the Tobit regression approach, which is more suitable if the dependent variables (efficiency measure θk0 in the current case) are limited or censored from below, above, or both (Vidyarthi [41]).



The independent variable for financial leverage is the debt to total assets ratio (DA). Based on the agency cost hypothesis, DA should have a positive leverage effect on DMU’s performance (Margaritis and Psillaki [42]). This represents that the higher leverage ratio should encourage higher efficiency, which is also in line with the efficiency–risk hypothesis, and efficiency has a positive effect on leverage. There also collect three control variables as follows: the first control variable is the ratio of profits to total assets (ROA) for profitability measurement. The DMU with more profit measured by ROA generally exhibits better business management and thus is expected to be more efficient. The natural log of DMU 0’s sales for a business size measurement (SIZE), and the national GDP growth as a proxy for DMU 0’s growth prospects and investment opportunities (GDPg) are collected in Equation (3). An inconsistent viewpoint appears on SIZE to DMU’s performance. Vidyarthi [41] and Himmelberg et al. [43] point out that a large-size firm may enjoy economies of scale to perform with better efficiency. However, Williamson [44] notes that a larger firm faces hierarchical managerial inefficiency and may incur larger monitoring costs. Lastly, GDPg is expected to bring a positive effect on DMU’s performance (Claessens et al. [45], Maury [46], King and Santor [47]).




3. Empirical Results


This section aims to find the core point in the business model of the banking industry by taking the Industrial and Commercial Bank of China as the empirical case. The production approach and the intermediation approach are two common ways to evaluate performance in the banking industry. This paper adopts the production approach as the analytical method.



3.1. Variables and Data Description


This study applies the production approach for the banking industry to choose input and output factors and defines the sustainability business model for the banking industry in order to match China’s expectations of national development in its banking industry.



Holod and Lewis [48] indicate that the production approach in the banking industry treats deposits as outputs, since a bank employs financial and human assets to serve its customers. Weber [49] also presents the output factors of sustainability development in order to characterize the sustainable business model of the banking industry. Hence, their papers form a criterion for the choice of input and output variables herein. The Industrial and Commercial Bank of China is the case study in this paper. The research period spans 2010–2018, and the data source is its annual reports. Table 1 summarizes variables’ specifications of inputs and outputs for a sustainable business model in the banking industry.



Table 2 is a descriptive statistical table of the input and output factors for the Industrial and Commercial Bank of China from 2010 to 2018, and all financial variables are deflated into real ones by the consumer price index (CPI) with 2010 as the base year. The output variable with the largest coefficient of variation (CV) is the amount of loans for poverty alleviation, followed by the amount of loans for green economy development. This implies that China has paid much attention not only to society development, but also to environment protection. For inputs, the CV for the amount of labor is larger than that for total assets, implying that the ICBC has hired more employees than it has used its total assets to augment its economics of scale. Based on the output CV measurement, descriptive statistics analysis shows that China has put more attention into solving the problems of society and the environment than those of the economy. The smallest output CV is the amount of deposits, which does not necessarily imply that the economy has been ignored. Hence, to obtain more information from the raw data, we need to apply the DEA approach in this study.




3.2. Results on Overall and Disaggregate Bank’s Efficiencies


From the efficiency analysis, Table 3 shows that the lowest mean score of disaggregate efficiency is environment efficiency instead of economy efficiency. This result is different from that in Table 2, which comments that economic performance is weak compared to the performances of the environment and society. This different result is a result of the efficiency analysis in Table 3 considering the factors of input and output at the same time. The trend of aggregate efficiency from 2010 to 2018 for the ICBC is a V shape in which the top points are 2010, 2011, and 2018, and the bottom point is 2015. The reason for the lowest aggregate efficiency in 2015 is that the lowest society efficiency, the second lowest environment efficiency, and society efficiency are even lower than aggregate efficiency. The trends of environment efficiency and economy efficiency have the same shape with aggregate efficiency, in which the bottom point is located at 2015, and the bottom point of society efficiency appears at 2014. This paper presents a similar finding to that of Chen and Pan [2], who investigate the sustainability of 13 Chinese-listed commercial banks, including state−owned commercial banks, and conclude that their sustainability exhibits a decreasing trend over the period 2012–2016.



The GDP (gross domestic product) growth rates of China have been slowing down since 2010. Moreover, China experienced a stock market crash, causing market losses of over 3.2 trillion USD in 2015. In order to reverse the country’s economic performance, China initiated reforms in the financial market, including when its central bank announced the removal of the ceiling on bank deposit interest rates and the stipulation of a loan-to-deposit ratio of 75% for liquidity improvement. In addition, the central bank provided 2.5 trillion USD for local governments to control their spiraling debt. This series of financial reforms paved the way for further financial marketization and enhanced funding opportunities. Afterward, the performances of the ICBC on production technology, the environment, society, and the economy improved. Financial market liberalization and capital liquidity improvements activated the capital and money markets to increase the amount of deposits, loans for green economy development, and loans for poverty alleviation. The banking industry in China also has more cash for charity donations.



Zhang et al. [50] study the social-ecological-economic system of eastern China and conclude that poverty alleviation, ecosystem protection, and economic growth cannot be obtained at the same time. The business model for the ICBC in the fields of the environment, society, and the economy shows that their performance can be achieved at the same time since their efficiency trends are the same. The different results between Zhang et al. [50], with a macro−level investigation, and our paper, with a micro-level investigation, may be explained by Mosley [51], who provides a viewpoint of the micro–macro paradox.




3.3. Results of Different Bank’s Sustainable Business Perspectives


This paper uses Tobit regression to estimate Equation (3) which was also applied by Vidyarthi [41]. Table 4 presents the regression analysis results on the business models to discuss the effects of the independent variables, i.e., DA, ROA, SIZE, and GDPg, on aggregate efficiency, environment efficiency, society efficiency, and economy efficiency. The four business models have high adjusted R-squared, and their results of F-statistic are significant under the 5% level. This implies that the four independent variables have a strong ability to explain the dependent variables. For the individual independent variable DA, it has a positive significant influence on aggregate efficiency, environment efficiency, and economy efficiency. In other words, high financial leverage by the ICBC can help raise its aggregate efficiency, environment efficiency, and economy efficiency. For the independent variable ROA, a high ROA causes all efficiency scores in the business models to decrease. This result shows that the ICBC, as a state−owned enterprise, does not make profit as its sole business target, and that the improvement of social welfare, even with a profit loss, may raise its business efficiency. However, the ICBC’s size, i.e., its number of sales, does not have a significant influence on the efficiency scores of the four business models. This result is similar to that of ROA because the ICBC does not make profit its main business target. The national factor, i.e., GDPg, has a positive and significant influence on the efficiency scores of the four business models. In other words, a stronger GDP growth rate pushes the ICBC’s business efficiency higher.



All independent variables have the strongest influence on society efficiency. In other words, changes to all independent variables at the same time affect the society efficiency score more than the efficiency scores of the other business models. This result implies that the behavior of the ICBC to increase loans for poverty alleviation and charity donations can be realized by a high DA and GDPg and a low ROA. Changes in the independent variables DA and GDPg have a secondary strength effect on the aggregate efficiency score, whereas ROA has a similar effect on environment efficiency. Compared to the past literature, Table 4 shows that DA has a positive leverage effect on a DMU’s performance, which matches the agency cost hypothesis. The result of the ROA deviates from the general idea that a DMU with a high ROA is expected to be more efficient. One possible reason is that the ICBC is a state−owned enterprise that does not make high profit its business goal. The variable SIZE may be good or bad to a DMU’s efficiency based on the past literature’s results. The results in this paper are that SIZE, i.e., the ICBC’s sales, does not have a significant influence on its efficiency scores. Finally, the finding of GDPg causing a positive effect on the ICBC’s performance is supported by past research.




3.4. Results of Peer Analysis during Sampling Periods


According to aggregate efficiency, the ICBC in the years 2010, 2011, and 2018 exhibits the best performance among all data periods. This study further applies peer analysis to find the ICBC’s best performance among those three years. The results in Table 5 show that the peer count of the ICBC’s performance in 2010 is seven times, in 2018 is five times, and in 2011 is four times. Hence, the most valuable year for inefficient DMUs to learn about the ICBC’s performance is year 2010. The other information in Table 5 indicates that a DMU’s ranking is based on its aggregate efficiency score. It indicates that three DMUs with top ranks are benchmarking units for the other six DMUs. The bottom ranking shows that the DMU’s performance is relatively inefficient, and these inefficient units can find the effective DMU(s) to learn in order to improve ineffective performances. The peer weight stands at a level in which inefficient DMUs put attention toward the benchmarking DMUs. For example, the ranking of the ICBC’s performance in 2012 is six. Since the ICBC’s performance in 2012 with the aggregate efficiency score being 0.506 is inefficient, its peer count is zero, and it should refer to the other effective DMU(s) for learning. In this case, its peers are the ICBC’s performances in years 2010, 2011, and 2018, and it can assign peer weights of 0.355 to 2010, 0.540 to 2011, and 0.105 to 2018 in order to become a benchmarking unit.




3.5. Learning from the Best Business Model of Bank


The peer counts of the ICBC’s performance in 2010 and 2018 are listed as the top two among all data periods; hence, it is meaningful to investigate the ICBC’s behaviors during these two years. Figure 2 draws the standardized data on inputs and outputs and their trends, in which the trend of charity donations has a relatively larger wave than those of the other variables, and its trend runs stable upward after 2014. The amount of labor in the ICBC has a large jump in 2011 and then becomes smooth after 2012. Comparing the amounts of two input factors, i.e., total assets and labor, between 2010 and 2018, we can see that the input size of the ICBC has an obvious increase, as do the ICBC’s amount of outputs. However, the ratio of total assets to amount of labor becomes small when comparing 2018 to 2010, because human resources in the ICBC have created a larger output effect than capital for the year 2018.



For the outputs, the rank of the amount of deposits is last among the four kinds for both 2010 and 2018, implying that the ICBC, as a state−owned bank, is not putting any more attention toward increasing customer deposits. Loans for poverty alleviation and charity donations are two outputs relative to society efficiency. There is a large gap between them in 2010, but this gap becomes small in 2018, because of a large increase in loans for poverty alleviation. The ranking of loans for green economy development is initially second in 2010 and then is third in 2018, since the loan for green economy development in 2018 was caught up by the loan for poverty alleviation. This result implies that the ICBC has recently put more attention toward society issues than environmental issues.



The ICBC’s performance in 2011 is also valuable for reference, because its peer count is listed at third, and the aggregate efficiency score for this year is also unity, thus becoming a benchmark DMU. Except for a similar size in the amount of labor and a decrease in charity donations, the other variables increase in 2011 compared to year 2010. The variable of charity donations has a different size for the years 2010, 2011, and 2018. These years are benchmarking units among all data periods, implying that the variable of charity donations may have a weak influence on the ICBC’s performance when the ICBC is performing well. The amount of labor for the years 2010, 2011, and 2018 remains at the bottom compared to the other variables, and the aggregate efficiency scores for these three years are unity and listed as benchmarking units. Contrary to the years 2012, 2013, 2014, and 2015, the amounts of labor remain at top, and the aggregate efficiency scores for these years are lower than unity and are listed as inefficient units. From this viewpoint, the variable of the amount of labor has a large influence on the ICBC’s performance.



Table 6 shows the correlation coefficient between the ICBC’s various efficiency scores and all input and output variables. We combine two input variables into a ratio of the total assets to the amount of labor in order to examine the substitution effect of the input factor on the ICBC’s performance. This paper finds that the ratio of total assets to the amount of labor has the highest correlation coefficient with the ICBC’s efficiency scores compared to the other variables. Charity donations have the second highest correlation coefficient with the ICBC’s efficiency scores. On average, the correlation coefficient of loans for green economy development to the ICBC’s efficiency scores is larger than that of loans for poverty alleviation to the ICBC’s efficiency scores. The weakest correlation coefficient of all variables to the ICBC’s efficiency scores is the amount of deposits, as there is a negative correlation coefficient between the amount of deposits and the ICBC’s society efficiency score. Except for the ratio of total assets to the amount of labor, exhibiting the highest correlation coefficient to society efficiency score, the other variables’ correlation coefficients all have the highest correlation coefficient to environment efficiency score. The analysis in Table 6 implies that the ratio of total assets to the amount of labor may be a critical indicator for the ICBC’s business and management. In addition, the ICBC should pay more attention to the amount of deposits because of a weak correlation coefficient to the ICBC’s efficiency score, even though there is a negative correlation coefficient to its society efficiency score.





4. Discussion


Based on a comprehensive analysis that covers DEA analysis, regression analysis, peer analysis, and best business model analysis, this study targets finding a successful business model of the ICBC for the years 2010, 2011, and 2018 when the scores of aggregate efficiency, the environment, society, and the economy are all unity and are listed as benchmarking units and peers for the other units. The analysis flow chart in Figure 3 summarizes some features of the ICBC’s business model in 2010, 2011, and 2018. In DEA analysis, two input factors and five output factors decide the aggregate efficiency, which can be divided into environment efficiency, society efficiency, and economy efficiency. We use regression analysis to find the effects of financial leverage, ROA, sales size, and GDP growth on the ICBC’s business and management efficiency. Peer analysis finds the best business model of the ICBC, and the best business model analysis finds the best business model’s features.



Based on Figure 3, the recommendation for input-side management is that the amount of labor should be kept at a low level compared to total assets, which makes the ICBC show excellent performance, just as in 2010, 2011, and 2018. Those three years have benchmarking units, whereas year 2012, 2013, 2014, and 2015 have inefficient units. The proper application of human resources is exhibited when there is less labor at higher productivity. Less hired labor and strong capital operations may be the key point for the ICBC to improve performance. Hence, the first condition to a successful business model for the ICBC is to increase labor productivity through education and training, less hired labor, and strong capital application via financial leverage.



For output-side management, the variable of charity donations for years 2010 and 2011 has a large difference in size, but it does not affect the ICBC’s performance, since the efficiency scores for these two years are unity. However, charity donations exhibit the second highest correlation coefficient to the ICBC’s efficiency scores, denoting that the effect of charity donations more easily appears in the long term than in the short term. Long-term social responsibilities are likely to be more important than short-term social responsibilities. Hence, the second condition to a successful business model for the ICBC is to emphasize its long-term social responsibilities and contributions. In addition, loans for poverty alleviation and green economy development as well as long-term deposit service for civilians’ wealth protection and management should also be emphasized.



The ICBC’s scores of aggregate efficiency, environment, society, and economy are easily affected by financial leverage, GDP growth, and profit ratio, in which the former two variables have a positive effect, and the latter one has a negative effect. In addition, the ICBC’s sales size has an insignificant influence on its performance. Hence, the third condition to a successful business model for the ICBC is that its financial leverage utilization should follow the business cycle. The ICBC does not put more attention toward its profit ratio and sales size because of the high ratio of government stockholdings in the ICBC; as such, the bank focuses more on helping to implement national policies. However, ROA and sales size are critical results of market competition that the ICBC should target to a greater extent in the future.



In the past decade, China’s environmental policy has switched from end-of-pipe, command, and control-based regulation to market-based instruments such as green public procurements, environmental taxes, and green trade policies. Recently, China has begun to promote the development of green finance, in which its domestic financial sector plays an important role, such as loaning for green economy development, pursuing initial public offerings (IPOs), or conducting refinancing after passing environmental assessments. In 1986, China initiated the “China Poverty Alleviation Program”, which initially targeted rural poverty counties to help farmers improve farming techniques and gain agricultural market information. Rural commercial banks have implemented poverty alleviation programs, and the major players in the financial system and important providers of finance in non-urban areas are the “Big Four” state−owned banks, including the Industrial and Commercial Bank of China, the Agricultural Bank of China, the Bank of China, and the China Construction Bank. In the ICBC’s business model, we find that its input of loans for poverty alleviation and charity donations are for the “China Poverty Alleviation Program”. Thus, its business model has switched to contributing more to the country’s environmental innovation and societal transition.



To sum up the above discussion, when we focus on the input-output indicators of the ICBC in the three benchmark years of 2010, 2011, and 2018, we can find that a lower number of employees and assets can produce higher social, environmental, and economic output, and appropriate leverage can strengthen this effect. The ICBC’s business model can be used as a reference for other banks to carry out their sustainable operations.




5. Concluding Remarks


The early business model of targeting profit has dynamically switched to the current business goal of corporate social responsibility, thus revealing a very dynamic change. The goals of sustainable business models include the fields of the environment, society, and the economy. This study takes the Industrial and Commercial Bank of China as a case study and uses the year as a decision-making unit in order to find a benchmarking unit as a peer that can be a reference of learning for other inefficient units. The observation period is from 2010 to 2018 (9 years in total), and the benchmarking units for the business model are 2010, 2011, and 2018. In this study, we also explore the ICBC’s contributions toward environmental innovation and societal transition in China.



Based on the bank’s benchmarking business models for the years 2010, 2011, and 2018, this study provides recommendations for the ICBC as follows. (i) From the previous analysis, we find that financial leverage has a positive impact on performance, which is consistent with the research results of Margaritis and Psillaki [41]. Proper capital utilization has helped the ICBC boost its performance. Thus, the bank should continue to target its financial leverage and the ratio of total assets to the amount of labor. (ii) The ICBC’s performances on sales and the amount of deposits are weak, perhaps because the bank has a high ratio of government stockholdings, which places less attention on market competition. However, market competition is a factor on which the ICBC should focus more in the future. (iii) The ICBC’s input-side management should raise the ratio of total assets to the amount of labor. Aside from appropriate financial leverage, the bank can also improve labor productivity via education and training. (iv) In terms of output-side management, charity donations similarly appear to be a temporary and short-term social responsibility and contribution, but they have had an obvious effect on the ICBC’s performance when looking at the full data observation period. Hence, the ICBC should focus more on its long-term mission and contributions, such as loans for green economy development and poverty alleviation. The ICBC’s strong business model has helped China’s environmental innovation and society development, including contributions such as loans for green economy development and poverty alleviation as well as charity donations. Such business actions not only help the ICBC achieve its CSR goals, but they also help satisfy the direction of social sustainable development for China.



This research takes a representative of China’s state−owned banks as the object, and its contributions are as follows: firstly, we find that the ICBC has unique business experience in sustainable development, and appropriate financial leverage can contribute to overall performance, which is in line with the efficiency–risk hypothesis and the agency cost hypothesis. In addition, in the business model of the base year, we can find that maintaining low human input and improving environmental, social, and economic output can achieve the best efficiency, which shows that a balance can be achieved in terms of operating costs and social benefits, which is a sustainable business model worthy of imitation. This can lead the government to propose more favorable incentive plans to guide banks to pay more attention to environmental and social issues and to adjust to a sustainable business model.



This study provides business recommendations to the ICBC based on the years when it exhibited the best performance along with its corporate social responsibility. However, a drawback is that the ICBC is the only subject of this case study. In empirical analysis, we suggest that the ICBC should pay more attention to market competition in banking due to its weak performances in sales and amount of deposits. In the future, one possible way to investigate market competition in the banking industry is to add more banks as decision-making units and compare them with the ICBC.
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Figure 1. Production technical efficiency in various fields. 
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Figure 2. Trend analysis in the input and output variables. 
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Figure 3. An analysis flow chart of the ICBC’s sustainable business model. 
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Table 1. Variables’ specifications for a bank’s sustainable business perspectives.
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Directions

	
Modes

	
Output Factors (Unit)

	
Indicator(s) in Holod and Lewis [48], and Weber [49]

	
Input Factors






	
Environment

	
Green economy

	
Amount of loans for green economy

Development

(100 million RMB)

	
Green industry loans

	




	
Society

	
Society policy

	
Amount of loans for

poverty alleviation

(100,000 RMB)

	
Funds for developing countries, rural areas

	
Total assets (100 million/RMB)




	
Enterprise image

	
Charity donation

(100,000 RMB)

	
Other products and services addressing social issues

	
Amount of labor (persons)




	
Economy

	
Traditional business

	
Amount of deposits

(100 million RMB)

	
A standard output for the production approach in the banking industry
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Table 2. Descriptive statistics of input and output variables (CPI = 100 in 2010).






Table 2. Descriptive statistics of input and output variables (CPI = 100 in 2010).





	
Factor

	
Direction

	
Item

	
Standard

Deviation

	
Mean

	
Coefficient of Variation






	
Outputs

	
Environment

	
Amount of loans for green economy development

	
1918.350

	
6798.435

	
0.282




	
Society

	
Amount of loans for poverty alleviation

	
580.544

	
1324.734

	
0.438




	
Charity donations

	
1530.700

	
5498.269

	
0.278




	
Economy

	
Amount of deposits

	
21,699.501

	
139,889.930

	
0.155




	
Inputs

	
Input 1

	
Total assets

	
32,045.863

	
182,373.776

	
0.176




	
Input 2

	
Amount of labor

	
194,068.813

	
354,092.778

	
0.548
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Table 3. Results of overall and disaggregate bank efficiencies.
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Year

	
Overall Efficiency

	
Disaggregate Efficiency




	
Environment

	
Society

	
Economy






	
2010

	
1.000

	
1.000

	
1.000

	
1.000




	
2011

	
1.000

	
1.000

	
1.000

	
1.000




	
2012

	
0.506

	
0.496

	
0.465

	
0.556




	
2013

	
0.498

	
0.443

	
0.537

	
0.516




	
2014

	
0.421

	
0.436

	
0.358

	
0.471




	
2015

	
0.417

	
0.434

	
0.360

	
0.458




	
2016

	
0.660

	
0.695

	
0.619

	
0.666




	
2017

	
0.747

	
0.810

	
0.666

	
0.766




	
2018

	
1.000

	
1.000

	
1.000

	
1.000




	
Mean

	
0.701

	
0.667

	
0.715

	
0.694
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Table 4. Regression analysis on the bank’s different sustainable business perspectives.
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Overall Efficiency

(Business Model 1)

	
Environment Efficiency

(Business Model 2)

	
Society Efficiency

(Business Model 3)

	
Economy Efficiency

(Business Model 4)




	
Coefficients

	
S.E.

	
Coefficients

	
S.E.

	
Coefficients

	
S.E.

	
Coefficients

	
S.E.






	
Constant

	
−36.323 *

	
14.665

	
−30.736 *

	
12.723

	
−43.758 *

	
19.908

	
−34.497 *

	
13.724




	
DA

	
28.679 *

	
12.019

	
24.920 *

	
10.428

	
33.728

	
16.317

	
27.275 *

	
11.248




	
ROA

	
−2.973 ***

	
0.537

	
−3.040 ***

	
0.466

	
−3.106 **

	
0.729

	
−2.764 ***

	
0.502




	
SIZE

	
1.361

	
0.775

	
1.140

	
0.672

	
1.664

	
1.052

	
1.291

	
0.725




	
GDPg

	
0.334 **

	
0.101

	
0.322 **

	
0.088

	
0.370 *

	
0.138

	
0.311 **

	
0.095




	
Adjusted R-squared

	
0.896

	
0.925

	
0.833

	
0.895




	
F-statistic

	
18.299 ***

	
25.662 ***

	
10.962 **

	
17.980 ***




	
Obs.

	
9

	
9

	
9

	
9








Notes: SE means standard error; *** stands for a 1% significance level; ** stands for a 5% significance level; * stands for a 10% significance level.
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Table 5. Results of peer analysis during the sampling period.
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DMU

	
Aggregate Efficiency

	
Ranking

	
Peer

	
Peer Weight

	
Peer Count






	
2010

	
1.000

	
1

	
2010

	
1.000

	
7




	
2011

	
1.000

	
1

	
2011

	
1.000

	
4




	
2012

	
0.506

	
6

	
2010

	
0.355

	
0




	
2011

	
0.540




	
2018

	
0.105




	
2013

	
0.498

	
7

	
2010

	
0.422

	
0




	
2011

	
0.543




	
2018

	
0.035




	
2014

	
0.421

	
8

	
2010

	
1.000

	
0




	
2015

	
0.417

	
9

	
2010

	
1.000

	
0




	
2016

	
0.660

	
5

	
2010

	
0.123

	
0




	
2011

	
0.532




	
2018

	
0.345




	
2017

	
0.747

	
4

	
2010

	
0.492

	
0




	
2018

	
0.508




	
2018

	
1.000

	
1

	
2018

	
1.000

	
5
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Table 6. Regression analysis for bank’s sustainable business perspectives.
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Variable/Performance

	
Aggregate Efficiency

	
Disaggregate Efficiency




	
Environment

	
Society

	
Economy






	
Amount of loans for green economy development

	
0.312

	
0.374

	
0.253

	
0.304




	
Amount of loans for poverty alleviation

	
0.304

	
0.341

	
0.270

	
0.297




	
Charity donations

	
0.458

	
0.464

	
0.456

	
0.445




	
Amount of deposits

	
0.009

	
0.068

	
−0.040

	
0.001




	
Total assets/Amount of labor

	
0.691

	
0.663

	
0.703

	
0.695
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