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Abstract:  

With the foundation of OECD green growth indicators, the study has made some 

adjustment according to Taiwan’s national conditions and industrial characteristics to 

build the green growth indicators exclusive for Taiwan’s manufacturing industry. The 

study results suggest that even though the environmental and resource productivity 

aspect show persistent and stable growth, the index growth rate has declined year by 

year. On the other hand, for the green innovation and investment aspect and social and 

economic performance aspect, the green growth performance has turned growth with 

economic recovery after the financial tsunami. As a whole, manufacturing industry’s 

green growth indicators and Taiwan’s monitoring indicators generally present linking 

changes. 
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1. Introduction 

In recent years, global warming has brought huge impact on the environment. In 

response to the climate change, decline in greenhouse gas emissions and pursue green 

growth has turned out to be the common trend of the globe. In order to solve the 

problem, the United Nations Development Programme (UNDP) already put forth the 

Green New Deal in 2011. Many countries have aggressively changed their industry 

structures and production types, in an attempt to transform their industries into the 

green industry and pursue green growth.  

However, such as the meaning of green growth and how to measure if a green 

country or industry heads for green growth, have become crucial in promoting green 

growth. OECD took the lead in 2011 to indicate that “green growth refers to the 

circumstance where the quality and quantity of natural resources could be 

concurrently covered in facilitating economic development, and the environmental 

quality could be provided to maintain the well-being of human life”. Besides, the 

green growth defined by APEC is: to make sure consistency amongst future economic 

growth, environmental protection and transformation of global activities into a low 

carbon economy. As such, green growth can be regarded as a subset of sustainable 

development, as shown in fig. 1. Green growth puts focus on constructing an 

eco-environment meeting green innovation, investment and competiveness to help 

industries head for the production structure of low carbon emissions and low energy 

consumption and facilitate further growth of economic development. 

Even though manufacturing is the key industry for Taiwan to lay groundwork for 

its economic development, it, on the other hand, is energy consuming and the main 

source of pollution emissions. Hence, the study has explored and analyzed 

manufacturing industry’s green growth and development and set up the industry’s 
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green growth measurement indicators to evaluate the green growth degree of the 

overall manufacturing industry. 

As such, based on the green growth indicator frame of OECD (2011), the study 

referred to local and foreign green growth related indicators and made some 

adjustment according to Taiwan’s national conditions and industrial characteristics to 

construct the green growth indicators exclusive for Taiwan’s manufacturing industry. 

It is hoped that the government will use the indicators as the reference to measure the 

green growth performance of Taiwan’s manufacturing industry. At the same time, the 

study also put forth future improvement directions and promotion recommendations 

as the reference for government’s policy implementation.  

2. Literature Review 

United Nations Environment Programme (UNEP) released the report of 

transition to a green economy in 2011, with which the global governments were urged 

to apply 2% of their GDP to green investment and lead the world heading for the 

green economy. To provide a better understanding about the course of green economy 

development, UNEP(2012) pointed out that it reuqired concerted standards and 

comparability for global green economy development and coordination and an 

indicator measurement framework for international green economic development. 

Hence, UNEP released the “Green Economy: Metrics & Indicators” in 2012. Fig. 2 

shows the correlation among three sets of indicators. The economic transformation 

indicators (set 1) shown in fig. 2 are for inspection of the ratios of green related 

investments made in the previous period; the resource efficiency indicators (set 2) 

reflect the outcomes of green related investments made in the previous period and are 

the mid and long term inspection indicators for green investments; the final progress 

and well-being indictors (set 3) are the ones related to reflection of the green economy 

http://www.unep.org/
http://www.unep.org/
http://www.unep.org/
http://www.unep.org/
http://www.unep.org/
http://www.unep.org/
http://www.unep.org/
http://www.unep.org/
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on social development.  

As learning a lesson from the 2008 financial tsunami, OECD passed the “Green 

Declaration” in 2009, with which its 34 country members were requested to set up the 

“green growth strategy”, whereas OECD also assisted its partnership countries (such 

as China and African countries, etc.) in promoting green growth related policies and 

measures. To make OECD countries’ green growth performance and policy feedback 

mechanism clearer, OECD (2011) put forth the “Towards Green Growth-Monitoring 

Process: OECD Indicators” and set up the indicator theoretical framework of “green 

growth indicators” in 2011 and 2014, whereas it also aimed at its country members 

and partnership countries to establish the database of green growth indicators as the 

reference for respective governments throughout the world. Fig. 3 for the relevance 

and environmental substance flows of the four major indicator groups. The green 

growth indicator framework mainly considers the influence of change in production 

activities on environmental quality and natural resources.  

After the “Green Growth Declaration” being signed by OECD’s country 

members, Korea also followed the OECD system to draft green growth related 

strategies. According to OECD (2011), Korea Government put forth a green growth 

indicator framework and selected 30 green growth indicators from the framework. 

Due to its national conditions, Korea Government considered its country to have a 

lower correlation between nature asset indicators and policies. Korea used 2005 as its 

benchmark year to inspect the trend of changes in green growth indicators in the 

period of 2005 – 2009. As observed from the green growth indicators, Korea 

Government has promoted its green growth policy since 2009, and it has generated 

huge positive influence on its energy independence and green industry development, 

which illustrates good efficiency of Korea’s green growth policy. 



5 
 

Currently, there are some related indicators targeting respective sectors available 

in the globe, e.g. the Eco-efficiency Indicators put forth by the “World Business 

Council for Sustainable Development” (WBCSD). The basic concept of those 

indicators has been commonly accepted by enterprises. The objective of 

eco-efficiency is to reduce resource use and environmental impact, while maximizing 

product’s added value (profit). WBSCD (1998) also defined eight major principles of 

eco-efficiency indicators.Based on such principle, ESCAP(2009) further put forth the 

“Eco-efficiency Indicators: Measuring Resource-use Efficiency and the Impact of 

Economic Activities on the Environment” for respective sectors. 

Furthermore, the sustainable manufacturing indicators published by OECD are 

applicable to all types of suppliers in the manufacturing industry. They can also be 

used to measure and improve supplier’s environmental performance. OECD cited the 

definition given by the US Department of Commerce’s Sustainable Manufacturing 

Initiative and published an OECD Sustainable Manufacturing Toolkit. The purpose of 

it is to provide a pragmatic tool for global enterprises (especially for those medium 

and small enterprises that are deficient in resources) and help them improve the 

product production process and efficiency and enhance product quality, so those 

enterprises can further make contributions to sustainable development and green 

growth. OECD further established sustainable manufacturing indicators, which are 

applicable to all types of businesses in the manufacturing industry. From input of 

product raw materials and production process to final product quality, OECD put forth 

18 indicators as the reference for the trade’s evaluation of their management process. 

In order to encourage industry’s promotion of energy efficiency and carbon 

reduction and head for industry greening, Taiwan’s Industrial Development Bureau, 

Ministry of Economic Affairs set up the green factory labeling system in 2012 and 
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open it to factories for application, in which green factory label applicants shall 

simultaneously meet the green rules in two dimensions of green building and clean 

production. In which, clean production evaluation system mainly covers four 

categories of “production and manufacturing”, “product environmentally designing”, 

“green management and social responsibility” and “green innovation and others” for a 

total of 30 indicator items. They are intended for evaluating the degree of applying 

factory’s compliance with clean production, and the applicable targets can be divided 

into general industries and specific industries. On the other hand, the indicator items 

can be divided into quantitative and qualitative indicators, in which key issues shall be 

the core indicator items. The applying factories have to receive at least 40 points from 

the core indicators and get more than 70 points from the total indicators before 

passing the clean production compliance judgment. 

3. Methodology 

Given that economic growth, social justice and environmental protection shall be 

concurrently covered in green growth, the indicator measurement shall consider 

natural resources and substance flows of the overall production process. Similar to the 

concept of life cycle assessment (LCA), the substance flow concept shall be used as 

the basis for development. Hence, the study has referred to the execution method of 

ISO 14031 Environmental Performance Evaluation (EPE) 1  to establish its 

“manufacturing industry green growth indicator system”. As for its execution of EPE, 

the study has set up the process of execution method for indicator establishment as 

per fig. 4 below based on three major management models of “Plan”, “Do” and 

                                                      
1
 ISO 14031Environmental Performance Evaluation was released and launched by 

International Organization for Standardization (ISO) in 1999, in which the “guidelines” 

of the industry establishment environmental performance assessment indicators shall 

be the assistive tool of the environment management system, rather than a verification 

tool.  
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“Check and Act”. 

3.1 Plan 

The study initially used the blueprint based on OECD (2011)’s “green growth 

indicators” as manufacturing industry’s green growth indicators. Given the fact that 

OECD green growth indicators are national indicators while the green growth 

indicator system established by the study is based on manufacturing industry 

indicators, the study has taken industry characteristics into account in its adjustment 

of the indicator framework, in which the construct of “environmental and resource 

productivity” has been retained, and policy response as well as economic 

opportunities has been adjusted to be the constructs of “green innovation and 

investment” and “social and economic effects”. By using the three major constructs as 

the framework, the study has built Taiwan’s manufacturing industry green growth 

system.   

World Bank brought up the issue regarding data transparency in indicator 

screening. In order to have respective indicators compare each other, the study has 

added comparability to the screening rules of Taiwan’s manufacturing industry green 

growth indicators. The indicator screening rules include policy relevance, 

measurability, analytical soundness, usefulness communication, and comparability. 

According to the preceding screening principles, the study has come up with the 

following four major steps for screening manufacturing industry’s green growth 

indicator items: (1) collect relevant indicators according to policy relevance; (2) give 

further screening with the principle of measurability and usefulness of communication; 

(3) simplify indicator items with the Liker scale; (4) screen experts’ opinions to select 

the indicators with common consensus, so as to meet analytical soundness, and finally 

select indicator’s core items. According to the steps, the study has finally come up 
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with 17 indicator items. The definition of indicator items and data sources is shown in 

table 1. 

3.2 Do 

The calculation procedure for the green growth indicator of the manufacturing 

industry begins with core indicator screening to determining the indicator lighting 

which includes: (1) The normalization indicator calculation of each indicator data; (2) 

the calculation of annual rate of change of normalization indicator; (3) establish the 

check point of each aspect; (5) establish the points, where the aspect of each indictor 

ranges from 1 – 5 points and the combination of points for the manufacturing industry 

green growth indicator is between 3 – 15 points; (6) output signal lighting. The 

indicator announcement mechanism shows in Table 2. 

3.3 Check and Act 

Last but not least, according to the establishment and analysis results of the 

indicators and besides the proposal of policies suggested after deliberation of the 

expert’s opinions that improves our nation’s green growth, rolling type revision will 

be executed based on the developing conditions of the manufacturing industry to 

achieve maximum affect for the indicator system. 

4. Establishment Results for the Manufacturing Industry Green Growth 

Indicators  

4.1 Indicator Aspect Analysis Results 

The manufacturing industry green growth indicators established by this research 

is separated into three major aspects and the total number of categories for the 

indicators have been reduced to 17 items after indicator category analysis and the 

expert’s opinions. The indicator aspect analysis and lighting for each indicator 
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category is achieved through standardized indexes (with 2011 as base year) 

according to its rate of change then adding the total to produce the combined points 

and lighting indicator for the manufacturing industry green growth indexes. 

Research and analysis were performed to the results of deliberation for each aspect:   

I. The Environment and Resource Productivity Aspect 

There are a total of 7 environment and resource productivity indicators. Judging 

from Table 3, there appears to be a slight fluctuation in the GDP ratio and the rate of 

business waste material recycle and reuse for the manufacturing industry water 

productivity and the relative resource consumption industries between 2006 and 

2012, where the productivity for the remaining categories have all increased over the 

years, causing the aspect standardization index numbers to rise and the margin for 

rate of growth to declined over the years, resulting in the slow green growth 

performances observed in the aspect of the environment and resource productivity in 

recent years. However, the overall environment and resource productivity aspect 

shows trends of growth but slowed down in 2010. 

Summing up the 7 indicators with equal weight method to calculate the 

standardization index numbers for the environment and resource productivity aspect 

to achieve the green color growth indicator for the environment and resource 

productivity aspect according to its rate of change where the lighting indicator 

between 2006 and 2012 are: red in 2006, yellow red in 2007, green in 2008, yellow 

blue in 2009, red in 2010, green in 2011 and blue in 2012, respectively.   

II. Green Innovation and Investment Aspect 

There are a total of 4 green innovation and investment indicators. It is clear to 

see from Table 4 that all categories have shown positive growth after 2008 except for 

research and development expenditures and the amount of newly purchased 
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anti-pollution equipments for the manufacturing industry which are unstable between 

the year 2006 to 2012, resulting in large margin of growth for the aspect’s 

standardization index number that increases each year which promotes excellent green 

growth performance in the aspect of green innovation and investment.  

Overall speaking, the green innovation and investment aspect shows trend of 

improvement since the margin of growth rises each year after 2008, where green 

growth for 2011 shows the best performance and signs of slow down were detected 

in 2012. For the green innovation and investment aspect, where the lighting indicator 

between 2006 and 2012 are: red in 2006, blue in 2007, blue in 2008, green in 2009, 

green in 2010, red in 2011 and yellow red in 2012, respectively.  

III. Social and Economic Performance Aspect 

There are a total of 4 society and economic performance indicators. Looking at 

Table 5, it is clearly to see that all categories showed signs of fluctuations between 

2006 and 2012 except for the value of green purchases made by excellent businesses 

in the manufacturing industry that showed signs of growth. The standardization index 

number and the margin of growth started to rise after 2010, driving the green growth 

in the aspect of social and economic performances to positive growth.  

The overall social and economic performance aspect shows signs of growth but 

with fluctuations in the margin of growth. The growth stabilizes after the year 2010. 

For the social and economic performance aspect, where the lighting indicator between 

2006 and 2012 are: red in 2006, red in 2007, yellow blue in 2008, blue in 2009, green 

in 2010, yellow red in 2011 and green in 2012, respectively.  

4.2 Manufacturing Industry Green Growth Indicator Combined Points and 

Lighting Indicators 
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The Manufacturing Industry Green Growth Indicator System established by this 

particular research can be divided into 3 major aspects where the deliberation results 

of each aspect’s green growth mentioned above sums up to achieve the overall 

manufacturing industry green growth indicator standardization index number, then the 

combined points and lighting colors were given based on the rate of change of each 

year to complete the making of the growth indicators for the manufacturing industry 

and the results of which are shown in Table 6. The results have showed that the green 

growth indicators of the overall manufacturing industry observed is in sync with the 

changes of Taiwan Monitoring Indicators and also similar to the fluctuation trend of 

the economy in general. 

In general, judging from the manufacturing industry green growth indicator 

standardization index numbers composed from the three major aspects, the trend of 

stable growth were observed between the years of 2006 and 2012. But after 

converting the rate of change and corresponding check points, combined points were 

rocking between declination and inclination with large extent of fluctuations observed. 

Starting from the year 2010 to 2011, green growth of the manufacturing industry has 

improved evidently, especially after the financial crisis, where lighting indicators 

showed positive growth.  However, the combined points for 2012 turned slightly 

downwards and the index number lighting changed from yellow red to the more stable 

green light. The source of the change can be separated into the following conditions:  

(1) Environment and Resource Productivity Aspect: Manufacturing Industry Water 

Productivity, Rate of Resource Recycle and Reuse for Business Waste Materials, 

GDP Value of Resource Consumption Type Industries Related to the 

Manufacturing Industry;  

(2) Green Innovation and Investment Aspect: Total R&D Expenditures of the 
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Manufacturing Industry; 

(3) Social and Economic Performance Aspect: Environmental Protection Industry 

Worker Population, Percentage of Energy and Pollution Taxes to GDP. 

The combined points and lighting indicators of the three major aspects ad the 

manufacturing industry green growth indicator are shown in Table 7. The lighting 

indicator between 2006 and 2012 are: red for 2006, green for 2007, yellow blue for 

2008, yellow blue for 2009, yellow red for 2010, yellow red for 2011 and green for 

2012.   

5. Conclusion 

Seeking green growth is a global trend that our nation did not shy away from. In 

order to promote green growth for the industries, our government continues to 

promote the implementation of policies through the construction of the industry’s 

green transformation ability, the promotion of innovative green technological services 

and the nurturing of green collar talents to drive a full scale improvement that 

incorporates the green industry, technology, service, product market and talents, 

achieving the goal of green growth. For this reason, the “Manufacturing Industry 

green Growth Measuring Indicator” system was established to weigh the primary 

motivating force of green growth while maintaining the principles of sustainable 

development, economic growth, social justices and environmental protection, where 

system helps to understand the manufacturing industry’s progress towards green 

growth through the display of indicator values.   

The “Core Indicator” of the “Manufacturing Industry Green Growth Measuring 

Indicator” System established by this research center is suitable for the entire 

manufacturing industry. According to current planning, the indicators are classified 

into 3 major aspects that include: Environment and Resource Productivity, Green 
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Innovation and Investment and Social and Economic Performances with a total of 17 

indicators. As the research result shows, even though standardization index number 

displayed stable growth between 2006 and 2012, but the margin of growth started to 

decrease after 2010, causing the index to turn from the original red light to green and 

even stagnation blue light in 2012. In the aspect of green innovation and investment, 

the index was suffered impact during the financial crisis and showed signs of decline 

between 2007-2008, but growth were detected after 2009 which means green 

innovation and investment activities started to pick up. Finally, in the social and 

economic performance aspect, all categories showed signs of fluctuations except for 

the value of green purchases made by excellent businesses in the manufacturing 

industry that showed signs of growth. The standardization index number and the 

margin of growth started to rise after 2010, driving the green growth in the aspect of 

social and economic performances to positive growth.  

Overall speaking, indicators of each aspect and the overall manufacturing 

industry green growth indictor showed signs of decline between 2008 and 2009 due to 

the financial crisis, then picked up again after 2010 and stabilized in 2012. Judging 

from the observation of the manufacturing industry green growth indicator lighting, 

we have discovered that its changes are closely linked to the Taiwan Monitoring 

Indicator, where green innovation and investment aspect and social and economic 

performance aspect both showed massive declined during the financial crisis; only the 

standardization index numbers of environment and resource productivity aspect were 

pushed higher due to the increase in energy usage efficiency and the results in waste 

material recycle and reuse, but the margin of growth were limited by productivity and 

started to decline in 2012.    

The purpose of the manufacturing industry green growth indicator established by 
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this research center is to understand the development conditions of green growth for 

the entire manufacturing industry through each aspect indicators and its changes, 

then utilizes the reason for these changes to strengthen the promotions for categories 

that are marching towards green growth and review those that have suffered declines 

over the years. In addition, the information will also be used as important references 

for the government’s future policy execution, providing a valuable measuring 

indicator for the manufacturing industry’s green growth and as a motivating energy 

for our nation’s green growth.        
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Source: OECD(2012), Test of the OECD Set of Green Growth Indicators in Germany. 

Fig. 1 Interrelationship diagram between green growth and sustainable 

development  

 

Data source: UNEP (2012), Green Economy: Metrics & Indicators. 

Fig. 2 Measuring Transition of Green Economy 
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Data source: OECD (2011), Towards Green Growth-Monitoring Progress: OECD Indicators.  

Fig. 3 Framework for green growth indicators 

 

 

Fig. 4 Process of execution method for indicator establishment  
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Table 1 Taiwan manufacturing industry’s green growth indicator items 

Indicator 

group  
Indicator item name  Definition Data sources  

Environmental 

and resource 
productivity 

Manufacturing industry’s water productivity  
The GDP created by water consumption of each unit in the manufacturing industry.  

(manufacturing industry’s GDP / manufacturing industry’s water consumption volume) 

Water Resource Agency, Ministry of Economic 

Affairs (2013); 2012 industrial water consumption 
statistics report  

Manufacturing industry’s energy productivity  
The GDP created by energy consumption of each unit in the manufacturing industry. 

(manufacturing industry’s GDP / manufacturing industry’s energy consumption volume) 

Bureau of Energy, Ministry of Economic Affairs 

(2014); energy statistics manual  

Manufacturing industry’s carbon productivity  
The GDP created by CO2 emission volume of each unit in the manufacturing industry.  

(manufacturing industry’s GDP / manufacturing industry’s CO2 emission volume)  

Bureau of Energy, Ministry of Economic Affairs 

(2014); energy balance sheet 

Manufacturing industry’s labor productivity  
The GDP created by the employees of each unit in the manufacturing industry  

(manufacturing industry’s GDP / the number of manufacturing industry’s employees) 

Directorate-General of Budget, Accounting and 

Statistics, Executive Yuan (2014); gross domestic 
product of respective industries  

GDP ratio of manufacturing industry to  resource 

consumption industry   
The ratio of manufacturing industry’s GDP to resource consumption industry’s GDP  

Directorate-General of Budget, Accounting and 

Statistics, Executive Yuan (2014); gross domestic 
product of respective industries  

Solid waste productivity  The manufacturing industry GDP created by solid waste generation volume of each unit.  

Directorate-General of Budget, Accounting and 

Statistics (2013); 2012 Green National Income 

Accounting Preparation Report    

Industrial waste resource recycling and reuse ratio 

The ratio of industrial waste resource recycling and reusable volume to industrial waste 

generation volume  

(industrial waste resource recycling and reusable volume / industrial waste generation 
volume) 

Directorate-General of Budget, Accounting and 
Statistics (2013); 2012 Green National Income 

Accounting Preparation Report  

Green 

innovation 
and 

investment 

Total expenditure of manufacturing industry’s 
pollution prevention.    

The expenditure items of soil and underground water pollution prevention, noise and 

vibration prevention, waste disposal, water pollution prevention and air pollution 

prevention, etc.  

Environmental Protection Administration (2013); 

2013 Pollution Prevention Expenditure Statistics 

Survey Report 

Manufacturing industry’s R&D expenses 

The expenses incurred by the manufacturing industry in their input into environmental 

protection technology and pollution prevention related studies in order to improve the 

environment.  

Environmental Protection Administration (2013); 

2013 Pollution Prevention Expenditure Statistics 

Survey Report  

Amount of newly purchased pollution prevention 

equipment  

The equipment with the pollution prevention effect purchased by the manufacturing 

industry for a variety of pollution prevention.  

Environmental Protection Administration (2013); 
2013 Pollution Prevention Expenditure Statistics 

Survey Report  

Degree of  pollution prevention input by the 

resource consumption industry  

If the investment made by the resource consumption industry in pollution prevention 
takes up a higher GDP ratio than that by the non-resource consumption industry, it will 

verify that the resource consumption industry makes more effort in pollution prevention. 

Directorate-General of Budget, Accounting and 
Statistics (2014); 2012 Green National Income 

Accounting Preparation Report; 

Directorate-General of Budget, Accounting and 
Statistics, Executive Yuan - gross domestic product 

of respective industries 

Social and 

economic 

effects  

Output value of the environmental protection 

industry  

Total value of the final products produced by or labor activities offered by the 

environmental protection industry  

Industrial Development Bureau (2013); 
environmental protection industrial promotion and 

water conservation guidance program.  

Import amount of the environmental protection The total amount of the products actually imported by the environmental protection Industrial Development Bureau (2013); 
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Indicator 

group  
Indicator item name  Definition Data sources  

equipment industry  equipment industry environmental protection industrial promotion and 

water conservation guidance program.  

Export amount of the environmental protection 

equipment industry  

The total amount of the products actually exported by the environmental protection 

equipment industry  

Industrial Development Bureau (2013); 

environmental protection industrial promotion and 
water conservation guidance program.  

The number of environmental protection industry 

employees  
The number of employees engaging in the environmental protection industry  

Industrial Development Bureau (2013); 

environmental protection industrial promotion and 
water conservation guidance program 

Green procurement amount of manufacturing 

industry’s outstanding units   

The green procurement amount of the products falling in the manufacturing industry and 

purchased by the awarded private enterprises and groups  

Green Living Information Platform – 

Environmental Protection Administration 

Ratio of the energy tax and pollution tax to 
manufacturing industry’s GDP.  

The ratio of the energy tax and pollution tax to manufacturing industry’s GDP  2007 – 2013 Green National Income Accounts  

Data source: Compiled by the study.  
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Table 2 Indicator Announcement Mechanism 

 
Lighting Signal Red Light 

Yellow Red 

Light 
Green Light 

Yellow 

Blue Light 
Blue Light 

Green Growth  

Condition 
Active Turning Stable Turning Stagnation 

Combined 

Diagnose 

(points) 

15-13 

points 

12-11 

points 
10-8 points 7-6 points 5-3 points 

Points for Each 

Categories 
5 points 4 points 3 points 2 points 1 points 

Aspect 

Check 

Points 

Environment and 

Resource 

Productivity 
←  1.08%  ―  0.8%  ―  0.59%  ―  0.58% ← 

Green Innovation 

and Investment 
←  0.35%  ―  0.29%  ―  0.16%  ―  0.31% ← 

Social and 

Economic 

Performance 
←  1.06%  ―  0.56%  ―  0.24%  ―  0.05% ← 

Manufacturing Industry 

Green Growth Indicator 

Combined Points and 

Lighting Signals 

 

Data source: Compiled by the study.  
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Table 3 Deliberation Results of the Environment and Resource Productivity Aspect 

Year 
Manufacturing 

Industry Water 

Productivity 

Manufacturing Industry 

Energy Productivity 

Manufacturing Industry 

Carbon Productivity 

Manufacturing Industry 

Labor Productivity 

GDP value of resource 

consumption type 

industries related to the 

manufacturing industry 

Solid Waste 

Material 

Productivity 

Rate of 

Resource 

Recycle and 

Reuse for 

Business Waste 

Materials 

Environment and 

Resource Productivity 

Aspect Standardization 

Index Number 

Environment and 

Resource Productivity 

Aspect Standardization 

Index Number Points 

Environment and 

Resource 

Productivity Aspect 

Lighting Indicators 

2006 95.51  94.46  95.52  96.37  95.00  97.34  97.57  95.97  5 points Red Light 

2007 96.11  95.54  96.18  96.29  95.71  99.14  98.21  96.74  4 points 
Yellow Red 

Light 

2008 96.06  96.60  97.38  96.13  97.23  99.22  98.57  97.31  3 points Green Light 

2009 96.40  97.01  97.78  99.28  96.87  98.04  99.80  97.88  2 points 
Yellow Blue 

Light 

2010 98.73  99.18  99.48  99.85  97.89  99.63  99.85  99.23  5 points Red Light 

2011 100  100 100 100 100 100 100 100 3 points Green Light 

2012 99.70  100.58  100.75  100.27  99.91  100.71  99.68  100.23  1 points Blue Light 

 

Table 4 Deliberation Results of the Environment and Resource Productivity Aspect 

Years 
Total Anti-Pollution  Expenditures 

of the Manufacturing Industry 

Total R&D Expenditures of the 

Manufacturing Industry 

Total Amount of Newly Purchased 

Anti-Pollution Equipments 

Degree of Anti-Pollution 

Investments Invested by Resource 

Consumption Type Industry  

Green Innovation and 

Investment Aspect 

Standardization Index Numbers 

Green Innovation and 

Investment Aspect Points 

Green Innovation and 

Investment Aspect Lighting 

Indicators 

2006 96.81  99.48  101.36  100.07 99.43  5 points Red Light 

2007 97.67  100.02 99.47 99.31 99.12  1 points Blue Light 

2008 97.17  99.95 98.30  99.50  98.73  1 points Blue Light 

2009 96.94 100.04  99.09 99.72 98.95  3 points Green Light 

2010 98.04  99.41 99.17 99.82 99.11  3 points Green Light 

2011 100  100  100  100  100  5 points Red Light 

2012 100.70  99.07  100.94 100.46  100.29  4 points Yellow Red Light 
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Table 5 Deliberation Results of the Social and Economic Performance Aspect 

Year 
Production Value of the 

Environmental Protection 

Industry  

Import Value of the 

Environmental Protection 

Equipment Industry 

Export Value of the 

Environmental Protection 

Equipment Industry 

The Environmental 

Protection Industry 

Worker Population 

Value of Green Purchases 

Made by Excellent 

Businesses in the 

Manufacturing Industry 

The Percentage of 

Energy and Pollution 

Taxes to GDP. 

Social and Economic 

Performance Aspect 

Standardization Index 

Number 

Social and Economic 

Performance Aspect 

Points 

Social and Economic 

Performance Aspect 

Lighting Indicators 

2006 96.42  96.86  96.66  96.85   103.61  98.08  5 points Red Light 

2007 99.67  99.71  97.76  98.79  96.73  102.07  99.12  5 points Red Light 

2008 98.73  98.89  99.15  98.76  98.73  100.80  99.18  2 points Yellow Blue Light 

2009 98.34  98.55  97.92  99.18  98.89  101.83  99.12  1 points Blue Light 

2010 98.87  99.01  99.68  99.58  99.358  100.12  99.44  3 points Green Light 

2011 100  100 100 100 100 100 100 4 points Yellow Red Light 

2012 100.53  100.47  100.11  99.01  101.69  99.67  100.25  3 points Green Light 

 

Table 6 Deliberation Results of Manufacturing Industry Green Growth Indicators 

Year 

Environment and 

Resource Productivity 

Aspect Standardization 

Value 

Green Innovation and 

Investment Aspect 

Standardization Value 

Social and Economic 

Performance Aspect 

Standardization Value 

Manufacturing Industry 

Green Growth Indicator 

Standardization Value 

Manufacturing Industry 

Green Growth 

Indicator Combined 

Points 

Manufacturing Industry 

Green Growth Lighting 

Indicator 

2006 95.97  99.43  98.08  97.83  15 points Red Light 

2007 96.74  99.12  99.12  98.33  10 points Green Light 

2008 97.31  98.73  99.18  98.41  6 points Yellow Blue Light 

2009 97.88  98.95  99.12  98.65  6 points Yellow Blue Light 

2010 99.23  99.11  99.44  99.26  11 points Yellow Red Light 

2011 100 100  100  100  12 points Yellow Red Light 

2012 100.23  100.29  100.25  100.26  8 points Green Light 
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Table 7 Combined Points and Lighting Indicators for Manufacturing Industry Green Growth Indicator  

 
Environment and Resource 

Productivity Aspect Points 

Green Innovation and 

Investment Aspect Points 

Social and Economic 

Performance Aspect Points 

Combined Points of 

Manufacturing Industry Green 

Growth Indicators 

2006 5 points 5 points 5 points 15 points 

2007 4 points 1 points 5 points 10 points 

2008 3 points 1 points 2 points 6 points 

2009 2 points 3 points 1 points 6 points 

2010 5 points 3 points 3 points 11 points 

2011 3 points 5 points 4 points 12 points 

2012 1 points 4 points 3 points 8 points 

 

 

 


