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Motivation

n Small and medium scale enterprises (SMEs) around the globe significantly contribute to the 
economy (Revell et al., 2018). 

n However, they are also significant contributors to environmental contamination. Compared to 
large scale industries, SMEs generally do not efficiently manage their waste.

n Their share in overall industrial waste generation is estimated to be about 70 %.

n According to a OECD (2018) report, worldwide consumption of raw materials will be doubled 
by 2060 due to expansion in the global economy and rise in living standards. 
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Study context: Indian Small and Medium Scale Enterprises (SMEs)

n In India, SMEs contribute around eight percent of the total GDP through production, export and 
employment generation (GOIMSME, 2016). 

n In recent years, with the launch of “Make in India” initiative, there has been substantial growth 
in manufacturing sector in India.

n The “Make in India” programme, started in 2014, supports SMEs with an aim to make India the 
world’s largest manufacturing hub.
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Table 1.1 Classification of  small and medium scale enterprises in India (MSME Amendment Bill, 2018)

Category of industry Criteria (Annual turnover)

Small enterprises More than 50 million INR but does not exceed 750 million INR

Medium enterprises More than 750 million INR but does not exceed 2500 million INR



Question amongst SMEs in India: 

n How can we manufacture the goods while establishing environment 
and economic sustainability?

Answer: 

Material Flow Cost Accounting
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Introduction

n According to ISO 14051: (2011), Material Flow Cost Accounting (MFCA) is defined as a "tool
for quantifying the flows and stocks of materials in the manufacturing process or production lines
in both physical and monetary units”.

n MFCA is an environmental management accounting tool that enables the organizations
to effectively manage the use of both material and energy by improving the existing practices.
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n MFCA focuses on wastes. 

n MFCA makes losses visible.

n Finds out the profit hidden in wastes.
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Who Implements MFCA?



Author (year) Application area Country Methodology used

Dekamin and Barmaki 
(2019)

Soyabean Production Iran MFCA 

Dunuwila et al. (2018a) Crepe rubber manufacturing Sri Lanka MFCA along with life cycle 
assessment (LCA)

Dunuwila et al. (2018b) Crepe rubber manufacturing Sri Lanka MFCA along with life cycle 
assessment (LCA)

Wang et al. (2017) Printed circuit board (PCB) 
manufacturing

Taiwan MFCA

Zhou et al. (2017) Iron and steel enterprise China MFCA along with 3R (reduce, reuse 
and recycle) concept of  circular 
economy

Mahmoudi et al. (2017) Oil refining company Iran MFCA 

Jakrawatana et al. (2016) Starch and ethanol production Thailand MFCA 

Chompu-inwai et al. 
(2015)

Wood products manufacturing Thailand MFCA along with design of  
experiments

Fakoya (2015) Micro brewery South Africa MFCA
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Objective

The case study was conducted in steel pipes and tubes manufacturing enterprise situated in the 
western part of India having nearly 250 employees.

The objective of this research is to apply the MFCA tool in an Indian SME for improving its 
environmental and financial performance.
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Steps for MFCA Implementation in an Indian SME
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Step 3: Mapping the process, collection and compilation of data
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Step 4: Selection of Quantity centers

n Total six QCs were formed to implement MFCA in the SME.
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Step 5: Calculation of MFCA cost associated with each quantity center

Table 6.1. MFCA material balance (based on material cost)
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INR- Indian National Rupees 16



Fig. 6.1. MFCA cost calculations

MC = material cost (in INR), SC = system cost (in INR), EC = Energy cost (in INR)
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Step 6: Interpretation and communication of MFCA results
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Figure 6.3. The MFCA cost allocation (positive vs. negative)



Material cost 

(INR)

System cost 

(INR)

Energy cost 

(INR)

Waste 

management 

cost (INR)

Total cost (INR)

Positive Product 22,354,547.15

(79.02 %)

1,278,232.10

(91.04 %)

3,600,940.46

(90.48 %) (---)

27,233,719.71

(80.88 %)          

Negative product 

(loss)

5,933,476.45

(20.98 %)

125,767.90

(8.96 %)

378,897.55

(9.52 %) (---)

6,438,141.90

(19.12 %)

Total 28,288,023.60

(100 %)

1,404,000

(100 %)

3,979,838.01

(100 %) (---)

33,671,861.61

(100 %)

Table 6.2. Summary of the positive and negative costs in MFCA
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7. Results and Discussions

n Step 7: Identification of improvement areas
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Summary of implemented solutions and quantified benefits obtained after MFCA 
implementation. 
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8. Conclusions

n We focused on action research based case study and presented the implementation of  MFCA in 

an Indian manufacturing SME.

n With an investment of USD 7123, the case company had an overall annual savings of USD 

302,350.
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Practical implications

n The implementation steps demonstrated in the study will help the SME managers and 
practitioners to understand the effective implementation of MFCA tool. 

n The results of this study will promote the adoption of MFCA in developing or low-income 
countries to show their contribution towards cleaner production. 

n Set avenues for implementing MFCA in a supply chain level (ISO 14052).
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n Software

Umberto 
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Thank-You
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