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1．Introduction 

1.1 The purpose of the Committee 
     The Voluntary Action Plan on the Environment (“the Plan”), launched in fiscal 1997, was 
continued for 16 years until fiscal 2012, when its target period came to a close. In fiscal 2013, the 
policy was renewed as the Commitment to a Low Carbon Society. Although the Kyoto Protocol 
Target Achievement Plan, revised in 2008, had stated that the Plan had “thus far produced results” 
(Global Warming Prevention Headquarters, 2008), it has not been sufficiently studied or discussed 
despite its long period of being, due to its unique features not observed in voluntary approaches 
adopted in other countries, the phased development of its structure, including the periodical 
follow-ups, and the limited availability of information on the approach. 
     Upon the conclusion of the first commitment period of the Kyoto Protocol in 2012, the 
Committee for the Comprehensive Review of the Voluntary Action Plan on the Environment (“the 
Committee”) conducted a comprehensive review of evaluations made to date concerning the 
accomplishments of the Plan, which had focused on controlling emissions from production activities 
and other corporate activities, with a view to contribute to future domestic and overseas studies and 
analyses on it. The Committee also seeks to identify the unresolved challenges embraced by the Plan 
and make proposals for the formulation, evaluation and verification of action plans under the 
subsequent Commitment to a Low Carbon Society in order to enhance its effectiveness in the 
business community.  
 

1.2 Overview of the Voluntary Action Plan on the Environment 
     The Voluntary Action Plan on the Environment is an approach under which Japanese industry, 
beginning with members of Keidanren, voluntarily and proactively set up targets to engage in 
environmental measures including those addressing climate change. Many industries pledged 
measures focused on energy efficiency improvements in industrial activities. Features of the Plan 
were that: i) it was an entirely “voluntary effort in which each industry […] used its own discretion 
free from compulsion by any government or regulatory body” to adopt plans that were “optimum 
under present economic and political conditions and that commit[ed] industries to doing all that they 
[could]”; ii) participants were “not limited to the fields of manufacturing and energy but cover[ed] an 
extremely wide range of industries including distribution, transportation, construction, foreign trade, 
non-life insurance, and more”; iii) participating industries “established quantitative targets”; and iv) 
“through […] carrying out […] periodic reviews, a mechanism [would] be put in place to ensure that 
industrial circles [would] continue to improve the measures that they adopt in protecting the 
environment” (Keidanren, 1997). 
     In theoretical studies, the Voluntary Action Plan on the Environment is classified under 
voluntary approaches, which are defined to be “schemes whereby firms make commitments to 
improve their environmental performance beyond legal requirements” OECD (1999). “Negotiated 
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agreements” between public authorities and industry, have been a popular form of voluntary 
approach in Europe, where industrial organizations and companies have voluntarily concluded 
agreements with the Government and local governments, since the Long-term Agreements on energy 
efficiency (LTA) were first adopted in the Netherlands in 1992. The European Commission states 
that “they can also take the form of unilateral commitments on the part of industry recognised by the 
public authorities” (EC, 1996) and based on this, the Third Assessment Report of the 
Intergovernmental Panel on Climate Change (IPCC) relates to Japan’s Voluntary Action Plan on the 
Environment to be a type of negotiated agreement (Bashmakov et al., 2001). 
     Of the different options for responding to global warming, namely, carbon (energy)-pricing, 
promoting economically viable action, and implementing measures such as those for technological 
development to be taken in the long-term (HM Treasury, 2006), the Plan and the Act on the Rational 
Use of Energy (“Energy Conservation Act”) serve to facilitate economically viable action, 
accompanying other global warming measures such as the Petroleum and Coal Tax Act which 
determines energy prices and technological development policy (Sugiyama and Wakabayashi, 2013).  
     Corporate measures against global warming can be broadly divided into two types: those 
promoting “emissions reductions at end-use” and those for “emission reductions during production 
or other corporate activities.” In Japan, the former has conventionally been promoted through 
regulatory measures such as the Top Runner energy-efficiency standards under the Energy 
Conservation Act, and the latter has been assumed by the Plan. 
 

1.3 Historical context of the Voluntary Action Plan on the Environment 
     The Voluntary Action Plan on the Environment was developed by the business community in 
response to Keidanren’s Appeal on the Environment, presented in July 1996. In 1997, Keidanren 
announced the Keidanren Voluntary Action Plan on the Environment, embracing 37 participating 
industries – mainly manufacturing industries (Keidanren 1997). In addition to the individual targets 
for global warming measures pledged by each industry, Keidanren, itself, has promoted measures to 
prevent global warming under its goal “to endeavor to reduce CO2 emissions from the industrial and 
energy-converting sector to below the level of 1990 in 2010" (Keidanren, 1999). 
     Following the announcement of Keidanren’s Voluntary Action Plan on the Environment, in 
December 1997, the Minister of International Trade and Industry (currently, Minister of Economy, 
Trade and Industry) decided that the Industrial Structure Council would conduct follow-ups on the 
voluntary actions plans formulated by participating industries (“action plans”) (Ministry of 
International Trade and Industry, 1997) and thus annual follow-ups were initiated in fiscal year 1998. 
The Guidelines for Measures to Prevent Global Warming adopted by the Global Warming Prevention 
Headquarters the same year also stated that “Advisory Councils for Ministers will review the 
progress achieved and ensure the feasibility of” action plans, and that “industries that have not yet 
prepared such action plans by fiscal 1998 should be urged to prepare a plan immediately and to 
publicly announce concrete measures that include numerical targets” (Global Warming Prevention 
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Headquarters, 1998) 
     The Kyoto Protocol Target Achievement Plan, revised in 2008, stated that the Plan was 
“playing a central role in countermeasures in the industrial community” and encouraged businesses 
to formulate action plans if they had yet to do so, to quantify targets, submit their action plans for 
strict evaluation and verification conducted by the Government, and enhance any targets which had 
already been overachieved. The Government would also promote periodic follow-ups conducted by 
concerned councils, etc. in order to improve the transparency, credibility and probability of target 
achievement (Global Warming Prevention Headquarters, 2008). 
     As a result of these efforts, the number of industries with action plans increased from the 
initial 37 Keidanren member industries in fiscal 1997 to 114 industries, including 61 Keidanren 
member organizations. This covers approximately 80% of CO2 emissions of energy origin from the 
industrial and energy conversion sectors, or 50% of such emissions from all sectors in Japan.  

 
Note: Graph includes decreases in number of industries resulting from joint participation among organizations, etc.. 
Source: compiled by IEEJ based on data from Keidanren and industrial organization websites, Government follow-up material, responses 
from industrial organizations to questionnaire survey conducted by METI in FY2012 

Figure 1 Annual change of number of industries with action plans 

 

     In 2009, Keidanren announced the formulation of the Commitment for a Low Carbon Society 
to succeed the Plan beyond fiscal 2013. In January 2013, 36 industries had announced action plans 
(Keidanren, 2013). As of April 2014, 85 industries, including Keidanren members, have formulated 
action plans, covering emissions comparable to those covered by the Plan, with approximately 80% 
of CO2 emissions of energy origin from the industrial and energy conversion sectors, excluding the 
Federation of Electric Power Companies of Japan (FEPC), which is currently unable to set targets 
based on projections of a future energy mix, or 50% of such emissions from all sectors in Japan. 
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Hence, the Commitment for a Low Carbon Society promises to be as effective as the Plan. 
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2.  The Accomplishments of the Voluntary Action Plan  
2.1 The validity and status of achievement of targets under the Plan 
(1) The validity of performance indicators 
     Industries adopted targets for a diversity of performance indicators, including energy intensity, 
energy consumption and CO2 emissions, according to the circumstances embraced by each industry. 

  
Note: All targets counted for industries adopting more than one target 
Source: compiled by IEEJ based on submissions to Voluntary Action Plan follow-ups in FY2012 and FY2013 

Figure 2 Performance indicators by sector 

 

     Each industry considered realistic target levels in light of Japan’s emission reduction target 
under the Kyoto Protocol and industry-specific circumstances. 
 

 

 
Source: responses from industrial organizations to questionnaire survey conducted by METI in FY2012 

Figure 3 Considerations made in determining targets  
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Other Energy intensity Energy
consumption CO2 intensity CO2 emissions

Energy conversion 0 1 0 3 1
Industrial 0 15 7 20 22
Business/commercial 0 21 8 5 9
Transport 7 8 0 7 4
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      When further emission reductions could be expected, targets were renewed to higher levels, 
even prior to the end of the target period. Thirty-eight industries, or one-third of all industries 
participating in the Plan, raised their target levels as a result of encouragement given in the follow-up 
process to seek more ambitious targets. 

 

Table 1 Number of industries that raised their target levels, by sector  

 
Number of industries 

with raised targets 

Total 38 

Energy conversion 2 

Industrial 23 

Business/commercial 8 

Transport 5 

 
Source: responses from industrial organizations to questionnaire survey conducted by METI in FY2012 

 

 

 

 
Source: responses from industrial organizations to questionnaire survey conducted by METI in FY2012 
 

Figure 4 Reasons for raising target levels  
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     In order to quantitatively evaluate the stringency of the target levels set up by each industry, 
comparisons must be made with baseline values, for which many precedent studies from the U.S. and 
Europe have used business-as-usual (BAU) levels as baselines. 
     One way of determining baselines is to use the world average for each industry, but given the 
variety of products manufactured by different companies of the same industry, simple comparative 
evaluations of energy efficiency are often not possible. Hence, this report will first demonstrate that 
Japan had already attained the world’s highest efficiency levels in 1997 by comparing the energy 
efficiency of Japan as a whole, including the Japanese business community, with that of the world, 
and then, basically use year 1997 data from each domestic industry as baseline values. International 
comparisons of energy efficiency in the coal-fired thermal power generation, iron and steel 
(converter steel), cement, and chemical and petrochemical industries revealed that Japan’s efficiency 
level was among the world’s highest (as later discussed). It is recommended that similar comparisons 
be conducted for other industries as well. 
     In 1997, Japan had improved efficiency levels by approximately 33% as a result of 
energy-saving efforts since the oil crises, and thus had already achieved a high level of energy 
efficiency compared with other countries. 
 

 

Source: Comprehensive Energy Statistics, Annual Report on National Accounts 

Figure 5 Primary energy consumption per real GDP in Japan 
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Source: compiled from IEA statistics 

Figure 6 Primary energy supply per GDP by country 

  

     Using actual energy intensity and CO2 intensity values for the year 1997 as baseline values, 
the emission reduction targets set up under the Plan by the 34 Keidanren member industries from the 
industrial and energy conversion sectors were more ambitious than baseline values by more than 
10% on average (target levels were higher than the baseline in 24 industries). Hence, it is apparent 
that targets were set at levels even more stringent than the world’s highest efficiency levels.  

 

Table 2 Target levels and actual values compared to the baseline in major industries  
 Energy efficiency Energy 

consumption 
CO2 emission 

intensity 
CO2  

emissions 
Federation of Electric Power Companies 
of Japan 

 
0.96 

 
0.96 

[0.91] 
1.05(1.04) 

 
1.05(1.04) 

Petroleum Association of Japan [0.95] 
0.92 

 
0.92 

 
0.92(0.92) 

 
0.92(0.92) 

The Japan Gas Association 0.21 0.21 [0.20] 
0.21(0.19) 

[0.20] 
0.21(0.19) 

Japan Iron and Steel Federation  
0.84 

[0.85] 
0.84 

 
0.85(0.84) 

 
0.85(0.84) 

Japan Chemical Industry Association [0.93] 
0.90 

 
0.90 

 
0.92(0.87) 

 
0.92(0.87) 

Japan Paper Association [0.84] 
0.79 

 
0.79 

 
0.83(0.81) 

 
0.83(0.81) 

Japan Cement Association [1.00] 
1.00 

 
1.00 

 
1.03(1.02) 

 
1.03(1.02) 

4 Electrical & Electronics Associations  
0.71 

 
0.71 

[0.83] 
0.86(0.76) 

 
0.86(0.76) 

Japan Automobile Manufacturers 
Association / Japan Auto-Body 
Industries Association  

 
0.66 

 
0.66 

 
0.72(0.67) 

[0.84] 
0.72(0.67) 

Note 1. : Target levels and actual performance are represented as a ratio to actual energy intensity and CO2 emission intensity values for 
1997 (actual values for 2008-2012 were used for production activity), which are thus used as baseline values (=1.0). 
Note 2: Target levels are presented in the upper row in square brackets (red), actual performance values (without credits) is presented in the 
lower row and actual performance values reflecting credits are presented in brackets.  

Source: analysis conducted by RITE 
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(2) Status of target achievement 
     With 84 industries out of the 114 industries that participated in Government follow-ups, or 34 
industries out of the 41 industries under the jurisdiction of METI, having achieved their targets, a 
majority of industries have successfully attained their goals. Expressing the level of achievement of 
each target as a percentage to the achievement of performance at target level, which is expressed as 
100%, in 52 out of all 114 participating industries, or 23 industries out of the 41 industries under 
METI jurisdiction, targets were slightly overachieved, with an achievement rate of 100-150%. Of 
these industries, 26 industries, or 16 industries under the jurisdiction of METI enhanced their targets 
in the follow-up process. 
     Many precedent studies in Europe and the U.S. conduct comparative analysis with BAU levels 
in order to evaluate the status of target achievement. Using actual energy intensity and CO2 intensity 
values for fiscal 1997, when Keidanren launched its Voluntary Action Plan on the Environment, as 
baselines, actual performance values were smaller than baseline values in 28 industries out of the 34 
Keidanren member industries representing the industrial and energy conversion sectors. Emissions 
were reduced by an average of 17% from baseline levels in the 34 industries, implying that 
substantive global warming measures were promoted as a result of implementing the Plan.  
 

 
 

  

Note 1) Achievement rates were calculated using the following formula (100% = achievement of pledged reductions in no more or no less than 
target level): 
  𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑎ℎ𝑖𝑇𝑖𝑇𝑖𝑇𝑖𝑇 𝑇𝑇𝑇𝑇 = 1−𝑎𝑎𝑎𝑎𝑎𝑎 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑎𝑝𝑎𝑝 𝑣𝑎𝑎𝑎𝑝

1−𝑎𝑎𝑝𝑡𝑝𝑎 𝑎𝑝𝑣𝑝𝑎
 

Note 2) For industries adopting more than one indicator, the indicator with lower achievement rate was counted,. 
Note 3) For industries which have achieved targets which sought to maintain baseline levels (±0) are counted among industries with achievement 
rates of 300+, as their achievement rates would be infinite. 
 

Figure 7 Status of target achievement (all 114 participating industries) 
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2.2 Industrial efforts  
(1) Analysis of target achievement rate using methods to eliminate external factors  

a) Impact of aggravated electricity emission factors 
    Given the aggravation of electricity emission factors due to the prolonged suspension of 
nuclear power plants resulting from the accident at Tokyo Electric Power Company (TEPCO)’s 
Fukushima Daiichi Nuclear Power Plant, performance values worsened in many industries that 
adopted CO2 emissions or CO2 intensity as their performance indicators. A calculation of 
achievement rates using a fixed electricity emission factor for the 7 industries out of the 41 
industries under the jurisdiction of METI that failed to meet their targets revealed that 2 industries 
could have achieved target levels, indicating that the aggravation of electricity emission factors 
had affected performance to a certain extent. 
b) Impact of economic downturn due to the Lehman crisis and the Great East Japan Earthquake 
     In a calculation of achievement rates using a fixed electricity emissions factor, only one 
industry adopting energy consumption or CO2 emissions as performance indicators underachieved 
its target, whereas 5 industries adopting energy intensity or CO2 intensity targets failed to achieve 
their targets (including one industry which adopted both absolute and intensity targets). The 
average target achievement rate was 180% for the 14 industries that adopted absolute targets. 
Eliminating the influence of fluctuation in production activity after fiscal 2008 from calculations 
of target achievement rates for these industries, the average target achievement rate was 149% 
(with 12 industries out of 14 industries reaching target levels), indicating that many industries 
would have achieved their targets even if they had not been under the influence of the economic 
downturn caused by the Lehman crisis and the Great East Japan Earthquake. In contrast, 
eliminating the influence of changes in production activity after fiscal 2008 from calculations of 
target achievement rates for the 5 industries with intensity-based targets, the average target 
achievement rate for the 4 industries excluding the FEPC was estimated to be 213% (with all 4 
industries reaching target levels), indicating a possibility that stagnant production activity had 
worsened intensity levels, thereby causing industries to underachieve their intensity-based targets.  
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Table 3 Analysis of industries achieving absolute targets 

 
Notes: 1) Estimates were based on extrapolation of production activity beyond 2006 using rates of change in production activity in 

1990-2006 and on considerations of changes in energy intensity associated with changes in production activity. In order to 
eliminate influence of the earthquake on CO2 emission intensity levels, electricity emission intensity was fixed at emission 
intensity level assumed for the FEPC’s target achievement case 0.305kg-CO2/kWh. Hence, the FEPC was eliminated from the 
analysis. 

2) Achievement rates were calculated using the following formula (100% = achievement of pledged reductions from baseline year 
in no more or no less than target level):   

𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑎ℎ𝑖𝑇𝑖𝑇𝑖𝑇𝑖𝑇 𝑇𝑇𝑇𝑇 =
1 − 𝑇𝑒𝑇𝑖𝑖𝑇𝑇𝑇𝑒 𝑝𝑇𝑇𝑝𝑝𝑇𝑖𝑇𝑖𝑎𝑇 𝑇𝑒𝑎𝑎𝑒𝑇𝑇𝑒 𝑝𝑝𝑇 𝑇𝑎𝑝𝑖𝑝𝑖𝑖𝑎 𝑒𝑝𝑑𝑖𝑇𝑎𝑇𝑖

1 − 𝑇𝑇𝑇𝑇𝑇𝑇 𝑙𝑇𝑖𝑇𝑙
 

3) Amortization of emission credits were not considered in estimating target achievement rates. 

Source: analysis conducted by RITE 

Table 4 Analysis of industries underachieving intensity-based targets 

 

Source: analysis conducted by RITE 
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c) Correlation between economic growth and energy intensity improvements  
     An analysis of the correlation between economic growth and energy intensity improvements 
revealed that in Japan, energy intensity correlates weakly with economic growth, and thus energy 
intensity improvements, although not significantly large, were achieved not by economic growth 
but through implementing global warming measures. 

 

 
Source: analysis conducted by RITE 

Figure 8 Correlation between economic growth and energy intensity improvement by country 

  

     An analysis of the correlation between energy intensity improvements and production 
activity by industry revealed that few industries had suffered a worsening in their energy 
intensity levels independent of changes in production activity. In contrast, a certain number of 
industries had improved their energy intensity levels regardless of changes in economic activity, 
indicating that these industries substantively improved their energy intensity through energy 
saving efforts.  
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Source: analysis conducted by RITE 

Figure 9 Correlation between economic growth and energy intensity improvements (1997-2010) 

 

 (2) Cost analysis 
     Marginal abatement costs were estimated for each major country by using a technology model.  
Estimated marginal abatement costs were 57$/t-CO2 in Japan, 38$/t-CO2 in Germany and 
17$/t-CO2 in the U.K, showing that Japan’s marginal abatement costs were conspicuously high 
compared with other countries due to existing nationwide global warming measures, including 
industrial efforts.  

   
Notes: 1) For EU27, the analysis was based on an assumption of actual national emissions as upper limits for emissions in model. The 
figure given for EU27 in the graph represents the country requiring the highest cost (Germany). Estimates for UK:17$/tCO2; 
France:16$/tCO2; Italy: 8$/tCO2. 
2) Solar power and wind power, which have been introduced with the support of FIT and other measures, regardless of cost-effectiveness, 
were analyzed separately under model constraint of introduced volume. Therefore, these marginal costs are excluded from those shown 
in graph. 
Source: analysis conducted by RITE 

Figure 10 Estimates of marginal abatement costs in 2010 using world energy technology model DNE21 (2010) 
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An analysis of marginal abatement costs in major industries revealed that marginal abatement 

costs in 2010 were higher than that of other countries in the iron and steel and cement industries, 
which had already achieved high energy efficiency levels.  

 

 
Note:  Estimates used country-specific 2010 emission intensity values for electricity. 
Source: analysis conducted by RITE 

Figure 11 Estimates of marginal abatement costs in the iron and steel sector 

 
Note: Estimates used country-specific 2010 emission intensity values for electricity. 
Source: analysis conducted by RITE 

Figure 12 Estimates of marginal abatement costs in the cement sector 
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     Furthermore, based on the marginal abatement costs calculated using the technology model, 
the impact that global warming measures had had on the entire economy up to 2010 was estimated 
by using an economic model GDP had been reduced by 0.39% in Japan, 0.03% in the EU and 0.01% 
in the U.S., indicating that the economic impact of global warming countermeasures was 
overwhelmingly large in Japan, compared with other countries. A similar tendency can be observed 
in individual industries, including the iron and steel and cement industries, as well.  

 
Note:  Impacts on the entire economy were assessed by treating marginal reduction costs estimated using the technology model as an 
exogenous condition in the econometric model DEARS. Analysis results are complex due to international economic impacts, including 
reduced consumption affecting production in other countries.  
Source: analysis conducted by RITE 

Figure 13 World energy-economic model DEARS-based analysis (2010) 

 

 

 
Source: analysis conducted by RITE 

Figure 14 World energy-economic model DEARS-based analysis: iron and steel sector (2010)  

 

GDP 

Iron and steel sector 
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Source: analysis conducted by RITE 

Figure 15 World energy-economic model DEARS-based analysis: cement and ceramics sector (2010)  

 

     These results provide evidence that Japan has already achieved the world’s highest efficiency 
levels in major industries, such as the iron and steel and cement industries, and will require enormous 
costs for additional emission reductions. Under such circumstances, companies may be seeking to 
ensure that both climate change countermeasures and middle to long-term strategies to enhance 
competitiveness are addressed by combining investments to improve energy efficiency, which do not 
always promise investment recovery, with investments in the development of new fields, quality 
improvements, efficiency improvements, renewal of equipment, etc. in order to cover high 
energy-saving costs.  

 

(3) The status of introducing best available technologies (BAT) and best practices  
     An international comparison of energy efficiency by industry for major industries revealed that 
Japan has maintained the world’s highest energy efficiency levels in the coal-fired thermal power 
generation, iron and steel and cement industries. Hence, BAT and best practices for improved 
performance of equipment have apparently been widely adopted in Japan.  

Cement and ceramics sector 
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Source: analysis conducted by RITE 

Figure 16 International comparison of energy efficiency in coal-fired thermal power generation 

 

 

 
Source: analysis conducted by RITE 

Figure 17 International comparison of energy efficiency in the iron and steel sector (converter steel)  
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Source: tentative estimates by RITE based on material from the World Business Council for Sustainable Development’ Cement 
Sustainability Initiative (WBCSD/CSI) 

Figure 18 International comparison of energy efficiency in the cement sector 

 

 

 
Source: IEA, ETP2012 

Figure 19 International comparison of energy efficiency in the chemical and petrochemical sector 

 

2.3 The validity of the Voluntary Action Plan framework  
(1) How the Plan is acknowledged by the business community 
     Keidanren announced at a meeting of the Global Environment Committee of the Central 
Environment Council in 2004 that it would “steadily promote and achieve the Voluntary Action 
Plan on the Environment” and acknowledged the targets pledged under the Plan as social 
commitments.  
     Responses from industrial organization to a questionnaire survey conducted by METI 
revealed that many industries, including non-members of Keidanren, recognized the Plan to be a 
social responsibility. They also acknowledged that the targets set up under the Plan were “pledges 
made to society” that were “to be invariably met.” Few industrial organizations believed that the 
“underachievement of targets [were] not a problem.”  
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 Source: responses from industrial organizations to questionnaire survey conducted by METI in FY2012 

Figure 20  How the Voluntary Action Plan is acknowledged among industrial organizations 

 

   
 Source: responses from industrial organizations to questionnaire survey conducted by METI in FY2012 

Figure 21  How achieving targets under the Voluntary Action Plan targets is acknowledged among industrial 

organizations 

 

(2) The role of the Voluntary Action Plan  
     The targets set under the Plan played the role of management goals for industrial 
organizations and companies in managing energy-saving efforts by objectives.  
     One analysis concludes that given the high membership ratios of industrial organizations, 
many of which enjoy a membership covering a majority of major companies, the Plan served as 
“systematic infrastructure” in promoting the formulation of corporate action plans (Wakabayashi, 
2013). With high domestic market coverage and the participation of most major companies, the 
Plan may have served to effectively facilitate corporate efforts by enabling member companies to 
take measures regardless of their competitive position in the market.  
     Furthermore, the chances of setting up corporate targets are twice higher in small and 
medium-sized enterprises (SMEs) belonging to industrial organizations with action plans 
compared to those of industries without action plans. Industrial organizations have contributed to 
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effectively spreading best practices and promoting energy efficiency among member SMEs. 
Outreach to non-member companies, such as sharing information via industrial organization 
websites, pamphlets, seminars, etc. promise to spread the effects of the Plan throughout an 
industry.  

 

  
 Source: analysis conducted by CRIEPI 

Figure 22 Impact of the Voluntary Action Plan on small- and medium-sized enterprises 

 

Table 5 Best outreach practices by industrial organizations to SMEs 

 

Source: responses from industrial organizations to questionnaire survey conducted by METI in FY2013  
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(3) Comparisons with other schemes and voluntary approaches in other countries 

a) Comparison with EU-ETS  
     Some precedent theoretical studies from overseas analyze that voluntary approaches such as 
voluntary agreements in Europe have been more efficient than command-and-control regulations 
but not as efficient as market-based instruments, such as environmental taxes and emissions 
trading schemes (OECD, 2003). However, another analysis concludes that voluntary approaches 
have an advantage over market mechanisms, which cannot be optimally designed under 
information asymmetry or political or administrative constraints (Krarup, 1999). 
     In contrast, legal regulations such as the EUETS embrace the disadvantage of not being able 
to promptly respond to changes in the business environment, such as economic downturn (EC, 
2012), while the Plan can flexibly respond to environmental change through the PDCA cycle 
embedded in industries and companies.  
     Challenges faced by the EUETS, such as difficulties in determining emission allocations 
(Grubb, et al., 2005), “windfall profits” (Sijm et al., 2006; Lise et al., 2011), and the generation of 
carbon leakage (Droege, 2009; DECC, 2010) did not occur in the Plan, which did not involve the 
allocation of permits. Under the Plan, industrial organizations and member companies were 
committed to implement targets that they had established themselves, and thus the Plan promoted 
direct global warming measures, which were not accompanied by major operational and 
managerial issues that a trading scheme could involve.  

     However, the Plan embraced challenges such as that compliance with action plans were not 
always guaranteed and that efforts were imbalanced between participant industries and 
non-participant industries, between participant companies and non-participant companies, and 
among participating companies (EC, 1996; OECD, 1999; Darnall et al., 2003).  
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Source: study conducted by IEEJ 

Figure 23 Results of questionnaire for industrial organizations (n=98) 

 

     Some precedent studies indicate that the fundamental objective of a emissions trading 
scheme to encourage long-term investment in technological development based on market 
signals has not been sufficiently achieved under the EUETS due to carbon price instability 
(Hoffman, 2007; Rogge et al., 2011). In contrast, under the Plan, industries and companies 
determined their own plans for target achievement which were little affected by carbon price 
fluctuations, and hence the Plan promoted stable, long-term investment in technological 
development. 
     An analysis shows that under the Tokyo Cap-and Trade Program, which has introduced 
mandatory targets for the reduction of overall emissions since fiscal 2010, more than 98% of the 
measures implemented have been those promising companies economic advantages in the short 
term, such as improving work style, efficiently managing and operating equipment, and 
installing simple energy-saving equipment. In fiscal 2012, emissions were reduced by 3 million 
t-CO2 in excess of the standards determined for office buildings covered by the program, 
whereas emission permits traded (credits transferred) under the program amounted to less than 
40,000 t-CO2. Many of the measures implemented may have been induced by the energy-saving 
diagnosis conducted by the Tokyo Metropolitan Government under the program.  
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Source: study conducted by RITE 

Figure 24 Measures implemented under the Tokyo Cap-and-Trade program (office buildings) 

 
Note: Given the wide range of cost estimations, this study was basically based on costs incurred for each option as provided in 
“Evaluation of cost benefit ratios based on consideration of option costs and non-energy benefits (NEB) related to the decarbonization of 
the residential and commercial sector” (2009). Where there were shortages of information, Nishio, et al. “Cost effectiveness of and 
impediments to energy efficiency measures in the commercial sector” (2011) and Tokyo Metropolitan Government Bureau of 
Environment, “Assessment results of emission reduction obligations and transaction prices under the Tokyo Cap-and-Trade Program” 
(2013) 
Source: study conducted by IEEJ 

Figure 25 Cost estimations for measures implemented under the Tokyo Cap-and-Trade Program  

(office buildings) 

 

b) Comparisons with overseas voluntary approaches  
      A precedent study on voluntary agreements analyzes that granting companies the freedom to 
choose its own method of complying with targets, allows them to achieve targets more efficiently 
than under legally-binding methods and can also reduce administrative burden (EC, 1996). 
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Voluntary agreements also serve to mitigate conflict between regulatory authorities and industry, 
allow flexibility in selecting efficient methods in accordance with the circumstances and enable the 
prompt achievement of targets (Segerson and Miceli, 1998; Borkey and Leveque, 2000). 
     Embracing similar features, the Plan differed from European voluntary agreements in the 
aspect that the advantages of complying with action plans were not explicitly presented by the 
Government. However, potentially reduced chances of having alternative regulatory measures 
introduced may have served as an incentive – although not explicit - for compliance (Tanaka, 
2011). 
 

Table 6 Comparison of overseas voluntary approaches and Japanese scheme 

  
Notes: *1 Benchmarking covenants cover major companies as of 1999, and LTA2 covers SMEs  
as of 2001. 
*2 Benchmarking covenants and LTA2 were integrated into LTA3 in 2008 
*3 The Korean approach is currently operated using direct regulation to ensure compliance with targets, but is listed herein for 
comparison in light of its initial development as a voluntary agreement scheme 
*4 Some analyses point out that although there were no explicit incentives, participants may have been incentivized to comply with 
action plans for the possibility of reducing chances of having alternative regulatory measures introduced by the Government.  
*5 When major emitters came to be covered by EUETS in 2005, national approaches were reorganized to cover mainly small- and 
middle-sized emitters. 
Source: study conducted by IEEJ  
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(4) Major items for verification 
     In the guidelines for voluntary agreements formulated by the European Commission, the 
following items are provided as criteria for evaluating voluntary agreements: 
• To be representative of the vast majority of the relevant economic sector 
• Clear and unambiguous quantified objectives and target periods 
• Disclosure of relevant information and openness to comments and proposals from third 

parties 
• Well-designed monitoring system with clearly identified responsibilities for industry and 

independent verifiers 
     The following subsections will evaluate the validity of the Plan in term of these criteria.  

 

Table 7 European Commission criteria for voluntary agreements  

 

Source: compiled by IEEJ based on EC（2002） 

 

a) Representativeness  
     The number of industries that formulated action plans increased from the initial 37 
industries in fiscal 1997, when the Plan was first launched, to 114 industries in 2012. This 
covered approximately 80% of CO2 emissions of energy origin from the industrial and energy 
conversion sectors, or 50% of such emissions from all sectors in Japan. Hence, the 
representativeness of the Plan is comparable to European voluntary approaches. 
     In contrast, in the business/commercial sector, CO2 emissions of energy origin covered 
under the Plan amounted to only 20% of total emissions from the sector, with less than half of 
the membership in terms of sales formulating action plans in some participating industries.     
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Source: study conducted by IEEJ 

Figure 26 Coverage of CO2 emissions of energy origin in industries participating in the Voluntary Action Plan 

and Commitment to a Low Carbon Society 

 

     In addition to efforts to increase the coverage of the Plan, the Domestic Credit Scheme 
and the Offset Credit (J-VER: Japan’s verified emission reduction) Scheme, both established in 
2008, have also contributed to enhancing measures taken by the commercial/residential sector 
and small- and medium-sized enterprises (SMEs) that do not participate in the Plan. Emission 
reduction efforts have been promoted in the commercial/residential sector and in SMEs through 
the allocation of credits to measures taken by non-participant companies.  
 

b) Clarity of targets 
     In 1997, when the Plan was first launched, 9 out of 37 participating industries had set up 
only qualitative targets and had no quantitative targets. However, in the final year of the Plan, all 
114 participating industries had quantitative targets with clear target periods.  
 

c) Information disclosure  
     At the industrial organization level, more than 70% of participating industries referred to 
their participation in the Plan and announced follow-up results, but only 2.5% of all participating 
industrial organizations engaged third parties in the formulation or implementation of their 
action plans.  
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Source: compiled by IEEJ based on responses from industrial organizations to questionnaire survey conducted by METI in FY2012 

Figure 27  Ratio of industries announcing participation in the Voluntary Action Plan 

 

 

 
Source: compiled by IEEJ based on responses from industrial organizations to questionnaire survey conducted by METI in FY2012 

Figure 28  Ratio of industries engaging third parties in formulation or implementation of action plans 

 

     Forty percent of participating companies disclosed their corporate action plans. While 30% of participating 

companies exposed themselves to third-party evaluation, including participation in the Carbon Disclosure Project 

(CDP), acquiring environmental ratings, or gaining third party certification for performance data, etc., only 14% 

announced their participation in the action plan formulated by the industrial organization of which they are 

members. 
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Note: Third-party evaluation refers to acquisition of environmental ratings, participation in CDP, third-party certification for environmental 
performance data and CSR reports, etc.  
Source: compiled by IEEJ based on information provided on corporate websites 

Figure 29  Ratio of companies subject to third-party evaluation 

  

 

 

 
Source: compiled by IEEJ based on corporate websites and responses from industrial organizations to questionnaire survey conducted by 
METI in FY2012 

Figure 30  Ratio of companies announcing participation in the Voluntary Action Plan (sampling survey) 

 
 d)  Monitoring 

     In 2002, Keidanren established the Evaluation Committee for the Voluntary Action Plan 
on the Environment, which conducted reviews of the follow-up process on an ongoing basis, 
including assessment of performance data, interview surveys of industrial organizations and 
recommendation of improvements that could be made regarding the follow-up system as a 
whole.  
     The Government also performed follow-up surveys led by the respective ministry or 
agency of jurisdiction, in advisory councils comprising third-party committee members, such as 
academics and experts. Summaries of proceedings of advisory council meetings were made 
available by all ministries and agencies of jurisdiction. Some ministries and agencies established 
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advisory councils especially for the sole purpose of deliberating on follow-ups of the Plan and 
invited representatives of industrial organizations to provide explanations or to answer questions 
from committee members. 
  

Table 8  Status of disclosure of follow-up survey results under the Voluntary Action Plan 

 
Source: compiled by IEEJ based on information available on corporate websites   

 

     Private and government-led follow-up processes enhanced the effectiveness of the Plan by 
enabling each industry to set up the highest viable targets possible. As aforementioned, one-third 
of participating industries renewed or enhanced their targets via follow-ups and 25 of these 
industries have slightly overachieved their targets. 
     However, the substance of follow-ups was varied among ministries and agencies, some of 
which failed to disclose follow-up submissions from individual industries or had little 
opportunity to interview industrial organizations at advisory council meetings. Furthermore, as 
proceedings of advisory council meetings were made available by the respective authorities, user 
access to a perspicuous presentation of integrated information was impaired.  
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3. Future challenges and proposals for Commitment to a Low Carbon Society  
3.1 Future challenges and proposals for Commitment to a Low Carbon Society  
     The following proposals should efficiently enhance the effectiveness of industrial voluntary 
approaches in the Commitment to a Low Carbon Society, under which action plans are being 
formulated with a view to promote global warming measures beyond fiscal 2013.  

 

(1) Performance indicators for industrial efforts  
     Many industries overachieved their targets slightly, while some industries recorded 
achievement rates of over 150%, indicating that some industries could potentially have enhanced 
their targets. It is important that industries continue to be encouraged to set the highest viable 
targets through follow-ups. Although the Plan effectively advanced the introduction of BAT and 
best practices, they had not been explicitly recommended when action plans were formulated. 
Under Commitments for a Low Carbon Society, any envisaged BAT and best practices should be 
identified prior to formulating individual action plans to enable the evaluation of not only the 
achievement status of target levels but also the efforts made in each industry. 
     When evaluating the stringency of target levels and the degree of efforts made by industry, it 
is also important to endeavor to collect data to enable international comparisons of energy 
efficiency levels and CO2 emissions by industry. 
     Opinions are divided regarding how target performance indicators should be determined. 
While some point out that industries should set up both intensity-based targets and quantitative 
targets in order to correct imbalances among participating industries, others contend that industries 
should be allowed to select appropriate target indicators in accordance with industry-specific 
circumstances and should disclose performance data for both intensity-based and quantitative 
indicators to as wide an audience as possible. It is important that discussion on future targets is 
continued based on these suggestions. 
      The Commitment to a Low Carbon Society not only embraces the establishment of 
emission reduction targets for domestic business activities as one of its pillars, it also calls for 
contribution to emission reductions in other sectors through the diffusion of low-carbon products, 
as well as international contribution, including the promotion of technology transfer. 
Quantification of these contributions to emission reductions to the extent possible will enable the 
visualization of any room for further contribution, and hopefully lead to further emission 
reductions by employing Japanese products and technology at the global level.  
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Note: Next-generation vehicle (B) emits twice the amount of CO2 in the vehicle production process compared to conventional vehicle (b), 
but emits half the amount of CO2 when running 
Source: Toyota Motor Corporation website 

Figure 31  Life-cycle emission reduction effects of next-generation automobiles 

 

(2) Flexibility of program 
     Under the Plan, the annual follow-ups were opportunities for industries to readjust targets to 
ensure that they appropriately reflected circumstantial changes and many industries actually 
renewed their targets. Given rapid changes in economic trends and increasing uncertainties about 
future industrial structure, identifying the conditions assumed in setting up targets as clearly and 
explicitly as possible will ensure flexibility in changing action plans through follow-ups, including 
responding to economic recession and changes in industrial structure and enhancing target levels 
when original targets are achieved prior to the end of the target period.  
 

(3) Representativeness 
     The Plan covered over 80% of emissions from the industrial and energy-conversion sectors 
and it is important that these industries continue their efforts to reduce emissions under the 
Commitment to a Low Carbon Society as well. In contrast, in the business/commercial sector, in 
emissions covered by the Plan amounted to only 20% of total emissions from the sector, with less 
than half of the membership, in terms of sales, formulating action plans in some participating 
industries. The effectiveness of the Commitment to a Low Carbon Society will be further enhanced 
if coverage can be improved by engaging more non-participating companies that are members of 
participating industries in formulating action plans through the follow-up process.  
     In addition to expanding the coverage of the Commitment to a Low Carbon Society, the 
J-Credit Scheme, established in fiscal 2013 by integrating the Domestic Credit Scheme and the 
J-VER Scheme should be promoted to effectively encourage further efforts in the 
commercial/residential sector and SMEs. “Program-based methods” need to be proactively adopted 
in order to promote small-scale efforts in the residential sector, in particular. 
     Encouraging information-sharing via industrial organization websites, pamphlets, and 

Disposal/recycling
Maintenance
Driving
Vehicle production
Material production

LCA results

■Results are based on driving a lifetime mileage of 100,000 km (10 years) in the JC08 mode.
■Assessment results are provided as indices as Toyota seeks to reveal  relative environmental advantages. through 
LCA .Emissions of CO2 and other gases are  shown in different figures as the former are emitted in tons and the latter, in kg.  

A:Toyota 1.5L gasoline-powered car B: Aqua
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seminars also promise to facilitate the dissemination of the accomplishements of the Commitment 
to a Low Carbon Society not only among member companies but to a wider audience of 
non-member companies. 
 

(4) Information disclosure 
     Much analysis and evaluation have been conducted regarding the EUETS, due to the 
availability of data to researchers on many of the measures taken under the program. Under the 
Commitment to a Low Carbon Society, the disclosure of more industry-specific historical data on 
volume of activity, energy consumption, and energy intensity, and analyses of historical trends, will 
enable multidimensional evaluation of the program, and thus increase its effectiveness. Having an 
organized list of data items that should be disclosed promise to facilitate the disclosure of such 
data. 
     The establishment of research hubs where overseas researchers and university can conduct 
academic analysis and evaluation on the Plan and the Commitment to a Low Carbon Society and 
active engagement in presentations and discussions at relevant academic society conferences and 
international symposiums promise to facilitate multidimensional analysis and evaluation on the 
Plan and the Commitment to a Low Carbon Society, thereby enhancing the effectiveness of the 
Commitment to a Low Carbon Society through coping with challenges and improving transparency. 
International outreach also promises to globally disseminate Voluntary Action Plan-type voluntary 
approaches. 
     Higher transparency of the formulation, implementation and evaluation processes of the Plan 
is required in order to further enhance the effectiveness of the Plan. Transparency in action plan 
formulation can be improved by involving third-party experts in the process, following the 
examples of 16 Keidanren-member industries that have already engaged a third-party evaluation 
committee in the formulation of their action plans. Participating companies are also expected to 
pursue increased transparency by actively engaging third-party experts in the implementation and 
evaluation of their action plans.  
     Furthermore, the aggressive disclosure of information on corporate efforts made under the 
Commitment to a Low Carbon Society by individual participating companies, which have close 
links with the general public, promises to enhance its effectiveness by increasing social 
acknowledgement of it. 
     The focus of the Plan being on the promotion of corporate activity to reduce emissions, 
industries should not necessarily be denied of including contributions to emission reductions in 
other industries in their annual reports from an LCA-based perspective, but the double-counting of 
emission reductions among industries should be verified to some extent - for example by adjusting 
reporting boundaries - to ensure the appropriate evaluation of activities by the business community 
as a whole. 
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(5) Monitoring 
    The results of Government-led follow-ups have yet to be presented perspicuously, as the 
substance deliberated at advisory council meetings, the participation rate of companies belonging 
to each industry, historical CO2 emissions and energy intensity data, and the availability of 
information on examples of measures taken are varied among the respective ministries and 
agencies with jurisdiction over each industry. Requiring all ministries to agencies to report on a 
common list of items in follow-up surveys, and thus enhancing disclosure levels, will bring the 
effectiveness of the Commitment to a Low Carbon Society to even higher levels. The Government 
should prepared a list of the types of data to be disclosed and clarify what the follow-ups will focus 
on in order to conduct efficient follow-ups. 
     Furthermore, by establishing a Government portal site which compiles the all action plans 
formulated under the Commitment to a Low Carbon Society as well as the status of follow-ups 
conducted by each ministry or agency, information can be presented in a more perspicuous way, 
thus encouraging researchers to perform multidimensional evaluations of the program and 
facilitating understanding among industrial organizations and companies of measures taken in 
other industries. This will enhance the effectiveness of the Commitment to a Low Carbon Society 
in each industry. 
     It is currently difficult to evaluate and verify the credibility of data because the formula and 
assumptions used in calculating target levels, and the methods of acquiring and estimating 
performance data have not always been presented explicitly. Formulating and announcing 
guidelines which provide for industry-oriented methods for data collection/disclosure and guidance 
on procedures/case examples concerning the implementation of such guidelines promise to ensure 
the fostering of international and social confidence in the program, improve it and its effectiveness, 
and promote knowledge-sharing among industries.  

 

3.2 Conclusion 
     Playing a central role in industrial efforts to cope with climate change, the Voluntary Action 
Plan on the Environment has proved to be a highly effective approach. Some of its 
accomplishments include the following: 
1. The Plan produced satisfactory outcomes as a whole, with many industries establishing 

challenging targets, which were achieved through steady energy-saving efforts and guidance in 
government-led follow-ups, best practices being shared among different industries and a 
steadily increasing number of industries formulating action plans. 

2. Investment was made not only in measures with short payback periods but also in middle- to 
long-term strategies for enhanced competitiveness. 

3. The world’s highest energy efficiency levels were maintained through persistent technological 
development and introduction. 

     Proactive communication of this report to a wide audience both domestically and overseas, is 
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expected to promote further analysis and evaluation in the future. 
     Based on the 2013 amendment of the Act on Promotion of Global Warming Countermeasures, 
a “plan for measure to tackle global warming” is to be formulated. If Japan is to continually use 
voluntary approaches in the middle- to long-term as a central policy instrument for global warming, 
Keidanren must continue its efforts by taking the initiative in setting post-2020 targets. 
     The Plan and its follow-up program has evolved from its original form dating back to 1997. 
The outcomes achieved were a result of 16 years of efforts made by concerned parties in a process of 
trial and error to institutionally develop the PDCA cycle by accumulating know-how. The proposals 
made in this report should be drawn upon to the fullest extent possible in order to further the 
effectiveness of action plans to be formulated and implemented under the Commitment to a Low 
Carbon Society. We hope that Japan, with its state-of-the-art energy-efficiency and low-carbon 
technologies, can continue to proactively contribute to emission reductions at the global level in the 
middle- to long-term through its Commitment to a Low Carbon Society. 
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