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Material flow cost accounting as a new environmental management accounting method, through the production 
of products in the process of measurement and analysis of repairable and irreparable defective products, and 
product loss visualization, help enterprises to minimize product loss. Taking MFCA introduced by jcci as an 
example, this paper analyzes the experience of cost control and waste utilization, and expounds the enlightenment 
and reference for China.
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1. THE INTRODUCTION

With the rapid development of global economy, enterprises not 
only pursue the maximization of profits, but also assume the social 
responsibility of environmental protection. On the one hand, material 
flow can be used to reduce costs and make business decisions. On the 
other hand, negative products (defective products and waste products 
generated in the production process) are visualized to effectively control 
the cost. Material Flow Cost Accounting (Material Flow Cost Accounting, 
hereinafter referred to as MFCA) is a kind of negative products and scrap 
Cost is included in the Cost of an environmental Accounting method, using 
this method to calculate the Cost is much higher than traditional Cost 
Accounting method is used to derive the Cost, can make the enterprise 
on the basis of effective link production Cost and environment Cost, 
the real reflect actual costs, rather than the traditional Cost Accounting 
methods will be negative product Cost “hidden” rise. MFCA divides the 
cost into MC: Material Costs according to the production process of the 
enterprise. It refers to the main materials input in the initial process, 
secondary materials input in the intermediate process, and auxiliary 
materials input, such as detergent, solvent and catalyst.SC: System 
Costs, mainly processing Costs, including labor, depreciation, and 
administrative Costs; EC: Energy Costs means the Costs of electricity, 
fuel, hydropower and other Energy resources; WTC: Waste Treatment 
Cost refers to the Cost incurred in Waste Treatment [1].MFCA method 
is adopted to conduct comprehensive and objective accounting of 
enterprise environmental cost, which can not only improve resource 
utilization efficiency and reduce product cost, but also help enterprises 
to save energy and reduce consumption and environmental pollution, 
which has considerable practical value.

MFCA originated in Germany and was later applied in some countries 
such as Japan, Europe and America. In 1999, the ministry of 
economy, trade and industry of Japan (hereinafter referred to as the 
ministry of economy, trade and industry) issued the environmental 
management accounting project “investigation and study on promoting 
development of environmental protection enterprises: construction 
of environmental management accounting method for strengthening 
internal management”. Later, MFCA, an accounting method, was quickly 
popularized and applied by Japanese enterprises. It was successively 

piloted by famous enterprises such as nito denko, Canon, TANABE 
MITSUBISHI pharmaceutical, and KINKI chemical industry, and achieved 
remarkable results. 

With the rapid development of China’s economy, environmental 
problems are becoming more and more serious. Therefore, China has 
timely put forward the overall strategic goal of ecological civilization 
construction and remediation of enterprises that discharge waste 
wantonly. However, due to the late understanding of environmental 
cost accounting, especially the insufficient understanding of MFCA, 
enterprises have lower awareness of ISO14051 international standards 
of MFCA. At present, China is still stuck in theoretical discussion and 
exploration. Xiao and Luo (2009) believe that MFCA can get rid of 
extensive management with high input, high consumption, high pollution 
and low output of Chinese enterprises and achieve effective cost control 
[2]. Zhang Benyue in application instance analysis, etc. (2014) on the 
basis of combing Japanese introduce MFCA progress, put forward 
the integrated environmental management system, exert synergy 
system method, summarizes the nitto denko, TANABE MITSUBISHI 
the successful experience of pharmaceutical, Zhao (2017), such as the 
cost accounting system and integrate the material flow cost accounting 
[3].This article will take the Japanese water chemical industry co., LTD 
(hereinafter referred to as the water chemistry), for example, in the 
process of the company’s production process, application analysis, on 
the center of the volume is the product (and corresponding negative 
product, the nonconforming product to meet the requirements of quality 
standards), negative, on the basis of product cost accounting, sums up 
the company in MFCA introduce and promote the experience of practice, 
serve as a reference for our country enterprise to implement MFCA.

2. APPLICATION OF MFCA IN HYDROLOGIC CHEMICAL INDUSTRY 

2.1 Enterprise profile

SEKISUI CHEMICAL CO., LTD. (hereinafter referred to as SEKISUI 
CHEMICAL), founded in 1947, is a manufacturer of CHEMICAL products 
for residential equipment, high-functional plastics and basic equipment 
for water environment. It is a global enterprise with a layout in 83 
regions of the world. The company integrates five major areas, focusing 
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on the production of energy saving materials and energy technology 
related to living and living, and product manufacturing. With 26,080 
employees (end of March 2018), the company has 139 subsidiaries 
worldwide, with a capital of 100.02 billion yen and a turnover of 667.16 
billion yen in 2018. In February 2019, koji chemical was awarded the 
bronze prize in the sustainable development competition sponsored by 
Robeco SAM for 2,600 enterprises around the world, and it was the only 
one among 20 Japanese enterprises to win this award for 9 consecutive 
years (RobecoSAM is a professional rating agency that conducts surveys 
and awards for ESG investments around the world.The so-called ESG 
investment not only considers the financial aspect, but also pays more 
attention to the environment, society and corporate governance.)
[4]. The company’s environmental policy is to pay attention to 
environmental considerations at all stages of the life cycle from research 
and development to purchase, production, sales, use and disposal of 
products, and to contribute to the environment by products and services 
themselves.

2.2 Application analysis of MFCA 

Water chemical MFCA, introduced in 2004, in residential and high 
functional plastic factory MFCA, from product development to 
production, sales and after use, abandoned stage, will waste defective 
visualization, each link will record analysis of quality goods and waste 
production proportion of waste, to carry on the reasonable control, 
reduce the waste output in the products. At present, the MFCA has been 
widely used in 34 cities in 15 countries.

2.2.1 Application process analysis 

In water chemical building material production line, the production 
process has five processes, using the law of conservation of mass 
in is allocated between products and negative, the material is equal 
to the total weight is “product” the sum of weight and the “negative” 
product weight, using the cost principle to total cost in the materials 
are allocated between products and negative (Positive products refer 
to qualified products meeting quality standards.). Specifically, as shown 

in figure 1, the main material of 99.98% of the parts into A project, the 
first step into, the B project, the vice material A, 0.01% will have 9.02% 
of the resources recycling, produces 9.68% of the waste material c and 
d 0.01% of the waste material, the remaining 90.3% of the resources 
flow to the project c, repeat the above process, 89.87% of the material to 
warehouse d, obsolete inventory is 3.44%, followed by A to E, eventually 
into F warehouse. Final products accounted for 79.7%, 20.3% negative 
products using the material flow cost accounting model can make all kinds 
of material sources and to see in each working procedure, especially the 
negative products included in the product cost, is advantageous to the 
enterprise continuously improve technology, improve the efficiency of 
production, make full use of various resources, improve the utilization 
rate of resources, improve productivity are products, efforts to reduce 
negative products and waste the cost of production, and is beneficial to 
relieve the pressure on the environment.

2.2.2 Analysis of application results 

As shown in Table 1, through MFCA calculation, the company can 
conclude that the output of positive products is 3,050 tons and that of 
negative products is 620 tons. Negative products account for 20.3% of 
the total output, which is relatively large. Therefore, the company can 
reduce the product cost and increase the output of positive products 
through cost control. Therefore, when implementing MFCA, the 
hydrostatic chemical company set the goal of reducing the loss cost 
by 5 billion yen in three years from 2006 to 2008 as the result, and 
adopted a series of methods such as centralized inventory management, 
comprehensive production raw materials, technical transformation and 
raw materials recycling. The loss cost can be reduced by 5.3 billion yen 
one year ahead of schedule, and the total loss cost can be reduced by 7.2 
billion yen at the end of 2008.11% can reduce the total waste generated 
at the same time, through the application of MFCA, from 2015 to 2017, 
increased operating income of 94.08 billion yen, water chemistry in 
2017 operating income reached 99,23.1 billion yen, so as to improve the 
utilization rate of raw materials, reduce waste emissions, to achieve the 
coordinated development of resources, environment and the enterprise 
benefits.

Figure 1: Input and output analysis diagram of the main process of volume in hydrologic chemistry
Source: Japan ministry of economy, trade and industry [R]. Material flow cost accounting MFCA example set 2010

Table 1: Comparison of positive and negative products of hydrologic chemistry

Output (t) Specific gravity (%) Cost (100 million yen)

Positive product 3050 79.7 8

Negative product 620 20.3 1.9

A combined 3670 100 9.9
Source: Japan ministry of economy, trade and industry [R]. Material flow cost accounting MFCA example set 2010
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3. THE ENLIGHTENMENT TO OUR COUNTRY 

Through the case study of introducing MFCA into hydrologic chemistry, 
this paper will have the following enlightenment on the application 
research and practice of MFCA in China.

3.1 Construction of driving mechanism to promote development

Water accumulation chemistry aims at five stakeholders, customers, 
shareholders, employees, business partners, local communities and 
the environment. MFCA is used to carry out centralized inventory 
management, comprehensive production raw materials, technical 
transformation, and recycling and reuse of raw materials.

3.2 Pilot and promotion first

After MFCA was introduced into Japan in 1999, under the effective 
promotion of the ministry of economics and commerce, it was 
successively piloted in Canon, nitto denko, TANABE MITSUBISHI 
pharmaceutical and other enterprises by adopting the method of 
pilot first and then promotion, and achieved remarkable results, and 
was promoted in Japan. In 2008, the ministry of economy, trade and 
industry promulgated the MFCA introduction guide. So far, MFCA has 
been introduced and implemented by nearly 400 enterprises in the 
pharmaceutical, chemical, electrical, mechanical, precision equipment 
and service industries in Japan, and has achieved remarkable results. 
Such as water chemistry in its enterprise first from the residential 
equipment pilot, and then gradually in high-functional plastics, water 
environment production equipment for promotion and application.

3.3 Strong support from the government 

And successful introduction of water chemistry practice has proved 
that cannot alone is the enterprise’s own efforts to play a role, the 
enterprise stakeholders are also promote MFCA application, among 
them, the government role is crucial, the Japanese economy, trade 
and industry to introduce and popularize MFCA pilot work has been 
done, the Japanese government is to introduce MFCA enterprise 
implementation of preferential policies, the import MFCA prompted 
Japan most enterprises. Therefore, our government should vigorously 
guide enterprises to introduce MFCA. The government can implement 
some preferential policies for enterprises that introduce MFCA, such 
as tax exemption, incentive system, or subsidy, etc. It can also reward 
successful enterprises that introduce MFCA, provide more platforms 
and opportunities for them to share their experience, and improve 
the popularity of enterprises. Meanwhile, various forms of seminars 
or experience exchanges will be held, high-quality professionals with 
practical experience will be invited to train relevant personnel of 
enterprises, and collaborative innovation institutions involving special 
research departments and research institutes will be set up to discuss 
implementation plans and conduct relevant discussions.

3.4 Accelerate the construction of MFCA system 

Water chemistry has a complete system of MFCA practice, on the basis 
of the MFCA import guide issued by the ministry, the enterprise to the 
production of each link in supervision of accounting, strictly control each 
link of the output ratio, the concentration of inventory management, 
material recycling, analyzes and compares the cost of every year to 
develop strategic target, achieve “zero waste” “productive” n times of 
production targets. Due to the late start and lack of experience in MFCA 
research in China, there is still no complete set of MFCA accounting 

system. Therefore, China should first accelerate the establishment 
of an environmental accounting system in line with China’s national 
conditions. Second, efforts for enterprise environment audit, the 
leading cadre’s departure audit, as well as the enforcement of ecological 
compensation system, to break the rules and cause resource waste and 
environmental pollution, increase the intensity of punishment and illegal 
costs and allow these businesses to digest, can’t violate the resources, 
the situation of environmental laws and regulations of the high tension 
line. Third, establish a complete and effective MFCA platform for 
communication and discussion. In the practice process, continue to 
find and solve problems, and constantly improve and popularize the 
research results of MFCA.

4. CONCLUSION

Through the case study of hydra chemistry, this paper realized that the 
implementation of MFCA requires not only the active practice of various 
enterprises, but also the infiltration and influence of stakeholders, as well 
as the strong support and guidance of relevant government departments, 
and the acceleration of MFCA system construction. Of course, we must 
clearly realize that the primary condition for the implementation 
of MFCA is the understanding and determination of the enterprise 
operators. At the same time, we should give full play to the constraint 
and leading role of the external environment and conditions such as 
relevant government departments. Should be according to the actual 
circumstance of specific import MFCA, after the first pilot promotion 
should be adopted to promote strategy, formulate related policies 
and systems, which accords with the situation of China encourages 
enterprises to professional talents of MFCA innovation practice, make 
MFCA application more mature and perfect, enhance corporate social 
responsibility, improve the environmental protection consciousness, so 
as to achieve cost reduction, environmental protection a win-win result.
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