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Preface 

The quality of air in Tokyo has generally been improving since we started regulating diesel cars; the 

amount of suspended particle matter along the streets, once a serious issue, has declined dramatically, for 

example. Still, the level of photochemical oxidant has not fulfilled the Environmental Standards in any 

bureau of the Tokyo Metropolitan Government, leading to photochemical smog alert announcements in 

summer. 

Photochemical oxidant is a kind of air pollutant generated by photo-reaction of volatile organic compounds 

(VOCs) and nitrogen oxide with ultraviolet light from the sun. Therefore, reduction of VOC emission must go 

side by side with our effort to reduce nitrogen oxides by regulating automobiles. 

Also, VOCs turn into particles in the air, which is one of the main causes of suspended particulate matter 

(SPM) or particulate matter 2.5 (PM2.5). Moreover, some types of VOCs are toxic by themselves. 

Since the amendment of Air Pollution Control Law in May 2004, a tag of legal regulation and voluntary 

efforts by businesses successfully reduced VOC emissions and VOCs density in the air. Nevertheless, we must 

continue our efforts for further reduction of VOC emissions to improve the quality of air in Tokyo, because 

the achievement rate is still low in terms of environmental standards for photochemical oxidant and PM2.5. 

In April 2006, we published the Tokyo Metropolitan Government Guide for Reducing VOC Emissions [In-

Factory Solutions], and thankfully it has been used widely. But still, a decade has passed since the guidebook 

appeared, and the progress of emission reduction varies depending on industry and the size of companies, 

and technology for VOC reduction is developed than before. Thus, we revised the guidebook. 

In this amendment, we reviewed and revised the reduction plan to match the latest technical movement, 

and added some information on how the work environment can be improved by introducing each VOC 

control measures so that factories could start their VOC reduction smoothly. 

As the previous edition did, we expect this edition to become an effective guideline for companies to 

strategize an effective VOC reduction at their facilities. 

March 2016. Department 
of Environment 
Improvement, Bureau of 
Environment, Tokyo 
Metropolitan 
Government 
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1 Purpose 
This Guide for Reducing VOC Emissions [In-Factory Solutions] describes technical means to reduce VOC 

emissions at factories and workplaces to assist business owners in taking best measures for their individual 
businesses. The main purpose of this guidebook is to provide technical support for small and medium business 
operators. 

 

2 Structure of this Guide 
This guide targets the 4 major areas with high VOC emissions in Tokyo and describes how to control VOC 
emissions. 

 

Each section consists of the following structure 
 

We selected a wide variety of measures easy for small and medium business operators to choose based on cost-
effectiveness. 

 

3 How to plan control measures 

Before installing an expensive treatment device, first consider if you can reduce VOC emissions by improving the 
operation process. Optimization of the operation process not only reduces VOC emissions but also reduces 
the use (and purchasing cost) of paint, printing ink, detergent, and cleaning liquid, etc. By having a clearer 
estimation of VOC emissions at the factory, you can select the most effective control measure. This guide also 
provides information on how to estimate the VOV emissions at your business. Also, some organic solvents 
include carcinogens and other substances harmful to human health. 

Reducing the use of organic solvents and VOC emissions leads to the improvement of the work environment. It 
is important to start from what you can, regardless the size of the impact it may bring. 

How to use this guide 

Ⅰ Plant On-site Coatings (Target: industrial coatings and automobile coatings) 
Ⅱ Printing 
Ⅲ Degrease cleaning of metals 
Ⅳ Dry cleaning 

1 Checking causes of VOC emissions 
2 List of VOC emission control measures  
3 Details of each control measure  
4 Index 
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<Organic solvents with possible carcinogenicity> 
●Chloroform ●Dichloromethane ●Trichloroethylene

●Tetrachloromethane ●Styrene ●Methyl isobutyl ketone
●1, 4-Dioxane ●1, 1,2,2-Tetrachloroethane ○1, 2-Dichloropropane
●1, 2-Dichloroethane ●Tetrachloroethylene

●Source: “To business operators handling carcinogenic organic solvents” (January 2014) by Ministry of Health,
Labour and Welfare. Of the target substances under “Ordinance on the Prevention of Organic Solvent
Poisoning,” those that are classified as 1, 2A, 2B by IARC carcinogenicity evaluation. 

○：Substances whose IARC carcinogenicity evaluation ranked up from 3 to 1 (carcinogenic to humans) in 2014.

3. 1 Checking causes of VOC emissions
In this section, we describe checkpoints to investigate if there are rooms for VOC reduction, according to the

process flow in each industry. When using this guidebook, we recommend starting with going through each of the 
checkpoints applicable to procedures at your facilities. 

Also, for each process, we indicate causes of VOC emissions and its standard rate. You can understand from 

which process the higher VOC emissions comes, and it gives a good reference to set a priority when carrying out 
VOC control measures. For best efficiency, prioritize control measures, starting with sources of the most VOC 

emissions. 

3. 2 List of VOC emission control measures
All the suggested measures are listed here. Control measures are categorized in:

Control measures for “Improving the process and facilities” are listed in the process order of “Checking sources 
of VOC emissions.” The result of “Checking sources of VOC emissions” will show you which control measures to 

take. Specific control measures are organized by numbers. 

Also, you can see the VOC reduction effects and standard costs incurred when control measures are 
deployed. 

Choosing control measures 
Improving operation processes/ facilities 
Switching raw materials 
Introducing treatment device 
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3. 3 Details of each means
Here, we describe each control measure. For each control measure, the following information is provided. Merits,

notes, and related matters are only included if especially important. 

(Newly control measures added in this revision are marked with “NEW”.) 

Important point! A simple summary of the measure and its goal. 

Explanation Detailed explanation for emission control mechanisms 
and methods of implementation. Also, real-world 
examples and measurement data are included as much 
as possible 

Merit Expected merits (such as cost reduction) other than VOC 
emission control by deploying the control measure. 

Note Notes and preconditions for carrying out the control 
measure. 

Related matters Other control measures related to this control 
measure. Please refer to these as well. 

VOC reduction effect Estimation of VOC reduction in the “whole 
factory” after the control measure is 
carried out. 

Initial cost Estimation of the initial cost of carrying out the control 
measure. 

Running cost Estimation of running cost for the control measure. 

Running cost 
(Reduction of material purchasing cost) 

Estimation of running cost for the control measure. 

Work environment improvement Estimation of cost reduction in the material purchase by 
the control measure. *Only indicated for control 
measures in which reduction in the purchasing costs for 
materials such as paints and solvents, printing inks, 
detergents, and cleaning liquids are expected. 

Extra space needed Estimation of working environment improvement in the 
“whole factory” after the control measure is carried out. 
Expected amount of space needed to install the 
treatment device. 

We hope this VOC reduction guidebook can help you think of creative control measures for further improvements. 
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4 Legend 
For each control measure described in Chapters I-IV, VOC reduction effects and cost items are provided on the 
left side of each page. 

The following tables show how to interpret the ranking (numbers 1-5) of measures. However, these 
values are merely references, and they are subject to change in actual deployment. 

Table 1 Ranking standard for “VOC Reduction Effect” 

Table 2 Ranking standard for “Initial cost” 

Table 3 Raking standard for “Running cost” 
Note) Running cost is indicated in multiples based on the present state, however, in a case of installing a new device, the 
specific amount is indicated.  

Item Rank Low → High

Running cost 
(Multiples) No change At least 100% but less than 

200% 
200% or more 

Running cost 
(Actual amount) 

Less than 100,000 
yen/month 

100,000 yen/month or more 
Less than 1,000,000 yen/month 

1,000,000 yen/month or more 

Table 4 Ranking standard for “Running cost (Reduction of material purchasing cost )" 
Note) Only indicated for control measures in which reduction in the purchasing costs for materials such as paints, solvents, printing 

inks, detergents, and cleaning liquids are expected. 

 
  

Table 5 Ranking standard for “Work environment improvement” 

Table 6 Ranking standard for “Extra Space Needed” 

Item Rank
 

Low High 

VOC reduction 
effect 

Less than 5% 5% or more 

Less than 10% 

10% or more 

Less than 20% 

20% or more 

Less than 50% 
50% or more 

 ← 

Item Rank Low High 

Initial cost Less than 
10,000 yen 

10,000 yen or more 

Less than 100,000 yen 

100,000 yen or more 

Less than 1,000,000 yen 

1,000,000 yen or more 

Less than 10,000,000 yen 
10,000,000 yen or more 

Item Rank ← 

Work 
environment 

Minimally 
effective 

Effective Highly effective 

Low High 

Item Rank Small  Large 

Need for 
additional Less than 

1m2

1m2 or more but less than 
10m2

10m2 or more 

Item Ran 
rate 

Low ← 

  

→  

Running cost 
Less than 10% reduction 

in material cost 
Reduction in material cost is 

at least 10% but less than 20% 
More than 20% reduction in 

material cost 

← 

3 

Reduction 
rate 
High 

Reduction 
rate 

Low  
→

← 

Low  ← 

Rank 

Work Environment 
improvement 

Extra Space 
Needed 

← 




