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Reference 1 
Status of Related Laws and Regulations in Japan 
 When the biomass utilization projects are implemented, it is necessary for the projects manager to confirm 

whether the project is subject to regulation under the country’s laws, confirm how to apply for approvals 
and permits, and reflect these procedures information in the schedule and costs. 

 The Japanese regulations are summarized below. 

Reference:  New Energy and Industrial Technology Development Organization “Biomass Energy Introduction Guidebook” (2005), Reference 1-1 

Stage Name of law Overview of Regulations 

Before 
operation 

Waste Management and Public 
Cleaning Act 

Businesses collecting, transporting, or treating industrial waste must  be authorized 
by the head of local government. 

Act on the Appropriate 
Treatment and Promotion of 
Utilization of Livestock Manure 

Livestock waste treatment facilities over a certain size are required to meet facility 
and building standards.  

Act concerning the Promotion of 
Utilization of Recyclable Food 
Waste 

Food-related businesses are required to implement measures to control, reduce, 
and recycle waste. 

Electricity Business Act Electricity generation facility installations over a certain size must be authorized.  

Air Pollution Control Act There are air pollution standards to regulate facilities. over a certain size 

Noise Regulation Act There are noise standards to regulate facilities over a certain size. 

Vibration Regulation Act There are vibrations standard to regulate facilities over a certain size. 

Industrial Safety and Health Act Facilities with boilers over a certain size must place a personnel having special 
license. 

Fire Service Act Facilities with fuel storage tanks over a certain volume must place a personnel 
having special license. 

During 
operation  

Water Pollution Prevention Act There are water pollution standards to regulate facilities. 

Offensive Odor Control Act There are offensive odor standards to regulate facilities 

Fertilizer Control Act A notice for the start of operation must be submitted before the production and 
selling of compost. And quality explanations need to be labeled on product package. 
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Reference 2 
Assessing Economic Feasibility 
 In the internal rate (IPR) of return method, economic feasibility is assessed based on cash flow.  

 Cash flow = Total income - Total expenses ≒ Post-tax profit + Depreciation 
 The depreciation cost can be deducted from sales income as a period cost to calculate accounting, but  

depreciation cost is a non-cash spending expense, therefore it cannot be deducted from sales income to 
calculate cash flow. 

 Thus, in case of calculating cash flow using the above formulate,  it is necessary to add depreciation cost 
to the profit. 

 IRR function of computer software “Excel” is useful, because IRR calculation is difficult and complicated. 
 Cash flow should be over capital procurement cost and evaluation criteria of the IPR should be set 

considering in the long term interest rate. In Japan, if the IRR is higher than 8%, the project can be thought 
to handle risks.  

 【Simple calculation example】 
  Initial investment  cost is ten million yen. First year cash flow is 500,000 yen, and thereafter cash flow increases 
100,000 yen per year. After 5 years, appropriating account is  900,000 yen and  business owner disposes of assets 
valued at 10.6 million yen. Excel would bring the IRR value in the following way. 
 
 
 
 
 
 
  After inputting the initial investment “10,000” as negative and the yearly cash flow as positive, select the cell in which 
the IRR value is to displayed. Click on Excel’s function button, click on “financial functions,” and then select “IRR.” 
The cells inputted data are the range of the function, and the estimate value is “0.” The function produces an the IRR of 
7.1229%.  

Item Initial Year 1 Year 2 Year 3 Year 4 Year 5 

Cash Flow -10,000 500 600 700 800 11,500 

IRR＝ 
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Reference 3 
Assessing Bioenergy Sustainability  
(1) Assessing Sustainability 
 Due to rapid biomass energy use, serious social and environmental issues have been reported such as 

land grabs to carry on large-scale palm oil plantation, logging tropical rainforests. In addition other issue 
occurs, biomass production competes food production. 

 

 In 2011, the Global Bioenergy Partnership (GBEP) presented sustainability indicators for biomass energy 
to handle the issues.  

 

 The GBEP sustainability indicators are not necessarily used by business operators to estimate their own 
financial or operational conditions. The indicators are more suitable for central and local governments to 
evaluate certain regional biomass energy production. 

 

 How to choice indicators depends on committed to individual countries. A country selects suitable 
indicators (see next page) that match its present production conditions and evaluates its bioenergy  
production sustainability. 

 

 It is important to evaluate sustainability in cases of large-scale biofuel production.  
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Reference 3 
Assessing Bioenergy Sustainability  
(2) GBEP Sustainability Indicators 

Area Indicators  
Environment 1. Life cycle greenhouse gas emissions 

2. Soil quality 
3. Harvest levels of wood  resources 
4. Emissions of non-greenhouse gases air pollutants, including  air toxics 
5. Water use and efficiency 
6. Water quality 
7. Biological diversity in the landscape 
8. Land use and land-use change related to bioenergy feedstock production. 

Society 9. Allocation and tenure of land  for new bioenergy production 
10.Price and supply of national food basket  
11.Change in income 
12.Jobs in the bioenergy sector  
13.Change in unpaid time spent by women and children collecting biomass 
14.Bioenergy  used to expand access to modern energy services 
15.Change in mortality and burden of disease attributable to indoor smoke 
16. Incidence of occupational injury, illness and fatalities 

Economic and 
energy security 

17.Productivity 
18.Net energy balance 
19.Gross value added 
20.Change in the consumption of  fossil fuels and traditional use of the workforce  
21.Training and re-qualification of the workforce 
22.Energy diversity 
23. Infrastructure and logistics for distribution of bioenergy 
24.Capacity and flexibility of use of  bioenergy 
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Reference 3 
Assessing Bioenergy Sustainability  
(3) Life Cycle Assessment 
 The Life Cycle Assessment (LCA) is a method to assess good or adverse effect on environment (e.g. 

energy required/material resources/generated environmental burden) over the life cycle of a product or 
service (from production to disposal) by taking into account the necessary raw materials, facility production, 
and waste disposal.  

 The LCA evaluates total biomass fuel CO2 emissions from production to consumption – from the cultivation 
of the raw material to its final use as fuel or energy. 

 The LCA evaluation is to compare biomass utilization with fossil fuel. For example, when biomass project 
operations are implemented to prevent global warming, greenhouse gas (GHG) emissions are compared to 
the GHG emissions over lifecycle of the fossil fuels being substituted.  
 

Raw material cultivation 
・Machinery dynamics 
・Fertilizer input, etc. 

Raw material 
transportation 
・Transportation trucks 
・Fuel consumption, etc. 

Biofuel production 
・Pretreatment 
・Conversion process, etc. 

Biofuel transportation 
・Marine transportation 
・Domestic delivery, etc. 

 Process flow example: Biofuel from production to consumption 

Consumption 

Fossil fuels, chemicals, 
production energy etc., 
environmental burden 

Energy consumption 
during facility construction, 
waste disposal, etc., 
environmental burden 

How to calculate emissions for the fuel production process 
Greenhouse gas emissions due to fuel production (yearly) = greenhouse gas emissions from (electrical consumption + fuel consumption + industrial 
water consumption + Sodium hydrate (NAOH) consumption) 

Reference: Homepage of the Ministry of Economy, Trade and Industry 
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Reference 3 
Assessing Bioenergy Sustainability  
(4) Competition with Food Production  
The effects of biofuel production/use on food production and other industries are divided into two categories . 

 Overall impact of introducing biofuel 

– Examples: Increase of the prices of food and agricultural products, decrease of land dedicated to food 
production, escalation of famine problem 

– The impacts are problems induced on a macro-scale, not on individual biofuel projects. 

– Central government must monitor trends of food prices in order to decide whether there is any 
competition between food production and macro-scale biomass utilization. 

 

 Regional impact rooted in individual biofuel production projects. 

– Examples: Decrease production of agricultural crops for local residents, and impact present utilization 
of them in the region (e.g. rice straw as a feed crop, etc.) 

– Individual biofuel project operators must consider. 

 

Reference: Homepage of the Ministry of Economy, Trade and Industry 

  When introducing biofuel projects, Central and Local governments must monitor impact on food demand 
by food prices and other indicators. In addition, if any possibility to impact food production for local 
residents is observed, it is necessary for each biomass business operator to revise its initial plan by 
reducing its own production or other means. 
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Reference 3 
Assessing Bioenergy Sustainability  
(5) Biodiversity 
 The impact of biofuel production on biodiversity is pointed out by environmental NGOs in Southeast Asian 

countries expanding oil palm production, and the impact is getting international attention. 

 

 The are not any international standards to solve biodiversity issues, therefore existing national regulations 
may be base at the moment. 

 

 The Central government must promote to research and monitor impact, considering in the impact of biofuel 
production on regional environment and society.  

 

 It is necessary to ensure individual operators comply with domestic legislation.  
– Legislation related to biodiversity conservation in designated protection zones, etc. 

– Labor legislation 

– Environmental conservation legislation related to air, water, soil ,etc.  

– Land use legislation 

 

Reference: Homepage of the Ministry of Economy, Trade and Industry 
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Reference 3 
Assessing Bioenergy Sustainability  
(6) Economic Potential of Biomass Energy 
 The cost of biomass energy are divided into three cost categories. They are cost related to biomass 

resource, technological conversion and biomass energy used by consumer (secondary energy  price). 

 

 The secondary energy price to convert from biomass resources into energy like electricity, heat or liquid 
fuel is calculated by combining the cost of biomass resources and technological conversion cost. 

 

 Regarding biomass energy utilization, it is necessary to compare the prices of biomass energy and its 
competing energy as well as observation of the prices, and it is necessary to use biomass energy in terms 
of economics. 

 

 In addition, it is necessary to survey and analyze the leading-edge technological trends in order to select 
the technology in practice use.  

 

Reference: Homepage of the Ministry of Economy, Trade and Industry 
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