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Low Carbon Manufacturing Program in Pearl River Delta   
MSc. Hu Qiying - Ecofys, Bejing, China 
 

This presentation introduces the Low Carbon Manufacturing Program in Pearl River Delta in 
China, which issues carbon label to the participant companies committing to improving their 
energy and carbon performance.  

Introduction 

In the current competitive global business environment with increasing consumer sensitivity 
on environmental issues, retailer pressure on the carbon footprint of products and rising 
energy cost, carbon accounting and management has become a strategic imperative for 
manufacturers in the Pearl River Delta. 

The Pearl River Delta represents a large share of Chinese and global manufacturing for the 
retail sector and there is significant potential to improve the energy and greenhouse gas 
(GHG) emissions in this region. For example, electronics and textiles account for 57% of the 
total value of Chinese exports. While the energy intensity of these sectors is relatively low, 
there is nonetheless ample scope for energy efficiency improvements. Case studies carried 
out in the textile industry internationally point to typical energy cost savings of 5-25% 
through the implementation of an energy audit and energy management system. Typical 
energy savings through quick-wins for first-time audits across small and medium sized 
industries are in the order of 5-10% per year. Thus, significant cost savings can be achieved 
through energy saving and carbon emission reductions. 

The LCMP is consistent with all key international carbon accounting and reporting standards 
and initiatives. Participating in the LCMP therefore means that a manufacturer can also report 
directly to these other initiatives according to international standards. However, the LCMP is 
different from existing international initiatives in that it primarily aims to recognize positive 
action to reduce GHG emissions by manufacturers in the PRD and to equip them with the 
tools to identify and report areas for GHG and cost savings. The LCMP is a tool for 
manufacturers. 

The LCMP is specifically developed for manufacturers in the Pearl River Delta. The overall 
goal of the LCMP is to establish a carbon accounting and labelling system to support the 
improvement of carbon performance of Pearl River Delta manufacturers. 

The objectives of the Low-Carbon Manufacturing Program and the label are to: 

• Provide recognition for the achievements of manufacturers in reducing GHG 

emissions; 

• Provide tools to manufacturers to assist in measuring and reducing GHG emissions. 
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• Create an institutional framework to stimulate continuous carbon emission reductions 

across PRD manufacturing; 

Initially the LCMP focuses on the plastics, electronics and textile sectors in the Pearl River 
Delta. In the future the LCMP may be extended to other sectors. 

Conclusion 

Low Carbon Manufacturing Program provides first time in China a scheme which encourages 
the companies in Pearl River Delta area to consistently improve their energy efficiency and 
reduce GHG emissions. By joining the program, the companies could not only distinguish 
themselves with LCMP label and LCMP certificate, but also gain profit by reducing their 
energy cost through energy audit and management.  

It was planned to disseminate LCMP to country wide in China and covering more sectors in 
the future.  
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Renewable Energy development in Rural Areas in Inner Mongolia 
MSc. Jie Zhang, Inner Mongolia Agriculture and Animal Husbandry 
Department 
 
Eco-environment system protection is a big issue. The grassland in Inner Mongolia is the 
main body of eco-environment system in China, the eco-environmental defence line for 
Beijing and north part of China, and also the important foundation of agricultural economic 
development. But grassland degeneration is getting worse and worse in recent years because 
of the natural reasons and human activities.  

In the past 30 years, the livestock economic Inner Mongolia has developed greatly. The 
herders livelihood has improved compared with 30 years ago. But the grassland degeneration 
in Inner Mongolia has become worse and worse, because of global climate change and big 
animal population. Global climate change should be one important reason. According to the 
statistics data, the temperature has increased 2oC in the past 50 years, the total rainfall has not 
changed to much but reduced slightly. The extreme climate events frequency has increased 
greatly. Sandstorms, rainstorms, snowstorms, hail, droughts, floods have increased 
dramatically compared with 20 years ago.  In 1978, the opening-up policy had been carried 
out in China. From then, the central and region government divided the land and grassland 
into pieces and let the farmers and herders manage the production processing freely, 
encouraged them to breed more live stocks and plant more to improve their   living level. The 
whole region has got benefit from that.  At same time, we learned some lessons and payments 
are heavy. 

From 1998 the central and region governments begun to conduct the eco-environment system 
protection project in Inner Mongolia. The main targets of the project are to solve the 
grassland degeneration, improve the herder’ livelihood and eco-environment. The main 
measures are: 

• Set-up herd-banned area, herd-rested area, herd-turned area to return the cultivated 
area back to the grassland.  

• Set-up grassland-fenced area.   
• Set-up man-made grassland to increased the grass production 
• Breeding industry has gradually transformed from grassland to agricultural area.   
• To evaluate the producing ability of the grassland and sign contacts with the herder 

households to keep the balance between livestock number and grass production. 
• To change the traditional breeding way. For example, to short the feeding period from 

2—3years to less than 1 year and reduce the feeding cost. 
• To setup green ecologic garden household.  

 

Achievements 

• To 2008, the total protective area has reached to 48 million ha. The herd-baned area 
18 million, herd-rested area 20million, herd-turned area 10 million ha. The average 
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grass height, vegetation, grass production has increased 8-10cm, 20%, and 20-40%   
grassland respectively. 

• The grassland-fenced area has reached to 28 million ha in 2008. 
• Breeding industry has gradually transformed from grassland to agricultural area. 

Before 1998, 80% to 20%.2008, 30%to 70%. 
• To change the traditional breeding way. For example, to short the feeding period from 

2—3years to less than 1 year and reduce the feeding cost. 
• Set-up including the biogas-digester, ensiling-digester, energy-saved bed, solar-

cooker, green-house barn, greenhouse six-in-one system. 
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The Socio-economic role of Wind Power to reduce Rural Energy Poverty in 
Nepalese Community   
MSc. Shrestha Sharada, Program coordinator Flensburg Association for 
Energy Management-Nepal 
 

Abstract

Access to energy is today’s urgent need to reduce poverty in Nepal. Nepal’s involvement in 
development of wind energy is quite short. Production of energy from existing wind 
conditions in the environment is relatively a new subject in Nepal to the date. Electrification 
is feasible with the help of wind energy resources in the remote rural areas of Nepal where 
the national grid connection is not available yet.  

Alternative Energy Promotion Centre (AEPC) is an apex body of Nepal Government, to 
promote renewable/alternative energy resources whole over the country. Accordingly, four 
small wind turbines of 400W each capacity was installed at Hanshapur, Pyuthan.  

In total 30 households, a Masjid and the School are connected with the systems. The total 
beneficiary population is about 185 in 30 households by installed three systems. Uses of wind 
power to run computer, other electrical devices and lighting purposes for households is acting 
as a great socio-economic force in Hanshapur. These wind power plants have replaced 
kerosene wick lamps in the households connected with system. The wind power reducing 
expenses required for purchasing kerosene. The local people can use this significant saving 
for other meaningful expenses such as food, education and health. The wind power plants 
have contributed to reducing the emission of green house gas. They do not have any adverse 
effects on the environment. The indoor pollution is one of the major causes of different long 
term diseases in the rural areas. The Wind Power Plants have contributed to reduce the indoor 
pollution and support for the sustainable use of the available potentially renewable resources. 
The replacements of kerosene lamp have significantly reduced eye infection in women and 
children. Thus health cost is also reduced by wind power. Wind power is helpful to achieve 
education, awareness, information and other economic activities. There is participation from 
the poorer sections of the community, it also truly empowering socially excluded (Dalits) 
community. Development of institutional mechanism for sustained operation and 
management is possible through active participation of local users group.  

Establishment of wind power technologies in remote rural sites is a milestone to achieve real 
fruits of development for ethnic/marginalized group. It also helps to bring socially 
disadvantaged/vulnerable community in the main stream development. Poverty reduction and 
energy management both are burning issues today with global climate changes in the world. 
Where the people are poor, they play vital role to bring adverse impact on climate thus 
development of wind power will contribute significant role to reduce poverty through 
accessibility of clean energy at local level. However, these efforts are not sufficient, there  
need to develop some projects in the areas which has reliable wind mapping data and which 
will act as a demonstration plant there by attracting more investment to harness the wind 
power in Nepal.   
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Challenges in Integrating Wind Energy and Poverty reduction in Nepal are; Low level of 
awareness, Difficulty of access, to satisfy basic and productive need, meeting the energy 
demands of the poor, to develop energy self reliant, enhancing energy technology absorption 
capabilities, to ensure sustainability and other socio-political events. Thus the promotion of 
wind power in large scale will help drastically to upgrade socio-economic status of rural 
people and also contributes to reduce GHGs emissions in both local and global perspectives. 

I have been involved in wind energy sector since three year from (Flensburg Association for 
Energy Management) FAEM Nepal. It is pleasure to involve for the promotion of wind 
power in rural Nepal which has key role to uplift rural poor. The team has commitment and 
desires in the field of RETs especially Wind Power in Nepal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



170 
 

  

  

  

  

 



171 
 

  

  

  

  



 

Alternative energy system as a future option for sustainable energy use 
and Rural development in Thailand  Jitiwat Yaungket - Department of Socio-
Environmental Energy Science, Graduate School of Energy Science, Kyoto 
University, Japan 
 

Abtract 

The government of Thailand is firmly committed to promoting the quality and way of life of 
the Thai people, whether it concerns improving the economy and living conditions, and 
creating employment incomes. Residents of rural area especially must receive conveniences 
just as those residing in cities. Nonetheless, a variety of limitations lead to delayed 
development, including installation of utilities, or the inability to implement due to 
obstructive rules, regulations, and requirements, necessitating finding different approaches or 
means for development to proceed.   

This study is proposes to determine the solar PV system for remote electrification in rural 
Thailand with energy and economic study, and to study the socio environmental as well as 
life style  of solar PV systems for remote electrification. For this purpose 3 types of solar PV 
systems were consider, namely, Solar Home System (SHS), Solar Battery Charging Station 
system (SBC), and PV power house system. Data was conducted in the form of a 
questionnaire and interviews with villagers from the solar PV systems installation site in rural 
Thailand based on purposive sampling.  

The base load of household (HH) in rural Thai area is 297.5 Wh/day per HH derived from 
Provincial Electricity Authority (PEA)’s load forecast model. PV array life time is assumed 
to be 20 years, where as same for diesel generator assumes 10 years.  

The economic analysis of the study found that the life cycle costs of SHS, SBC, and PVH 
were 52,968, 51,015 and 100,512 THB respectively. Life cycle unit cost of energy generated 
by each of these considered systems were found to be THB 24, 23.5, and 46.2 respectively. 
The cost of electricity generated by SHS and SBC was found to be low than PVH, because of 
the cost of battery of PHV system is costly, and PHV is still using in school and countryside 
clinic.  

From the study SHS systems were found to be more suitable for scattered rural household 
electrification and no need to take the heavy battery to the SBC system for charging. 

The interesting point from visiting the Solar PV system installation site in the remote village 
and interviewing of end user showed that after the completion of warranty period for the solar 
PV systems, these seem to be no future plans for the user for system maintenance, repair etc., 
So, some sort of policies have to be incorporate for providing support for further operation of 
the system.  



173 
 

  

  

  

  



174 
 

  

  

  

  



175 
 

  

  

  

  



176 
 

Sustainable regional cooperative planning - an experience in Auroville, 
India  
MSc. Mona Doctor - Architect, India 
 
Abstract 

One of the most urgent challenges facing humankind is how to build more sustainable cities, 
towns and villages. Places that consume less energy, create less pollution and that are 
uplifting to live and work in. The quest is to identify and determine new forms of urbanism fit 
for the 21st century. 

Community planning can play a vital role in taking this agenda forward and accelerating its 
delivery. Although government commitment to community involvement in planning has 
increased dramatically in many countries, in India it is a practice in name only. Moreover 
even in the countries where community consultation is welcome, it is very important to 
recognize the difference between consultation and participation. Consultation without 
participation is simply asking people to agree with what has already been decided by others 
and is likely to prompt a negative reaction. Full participation, as in a properly organized 
Community Planning event and ongoing process is not about getting people to agree to 
proposals drawn up by professionals: it is about creating better proposals and therefore better 
places. Improving quality of life becomes a shared goal, around which a vision for the future 
and specific projects can then be developed. 

In February 2009, Auroville hosted such a community planning workshop / seminar, 
involving all the stakeholders from the Bio-region. The paper will present the processes 
followed as well as the outcomes, experiences and follow-up that have precipitated as a result 
of the workshop. The replicability of this kind of process can lead to a high degree of 
motivation in different countries in applying the policies of climate change and mitigating the 
adverse effects of bad urban planning. 
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Demand Side Management and Energy Efficiency: Its Impact on  Reducing 
Greenhouse Gas Emissions in Vietnam   
MSc. Tran Hong Ky - Worldbank, Vietnam 
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Challenge to Implementation: Waste Energy from Palm Oil in Indonesia 
Dr. Ir. H. Didik Notosudjono Ms, Pakuan University - Bogor and BPP. 
Teknologi , Jakarta, Indonesia 
 
 

Abstract

The Government of Indonesia has a substantial potential for development of renewable 
energy resources, and particularly in rural areas of the country that have not been electrified. 
The government policy is therefore to achieve the goal of rural electrification based on the 
utilization of renewable energy resources. This policy is considered cost efficient, it achieves 
the goals of energy diversification, it is consistent with the national environmental policies of 
sustainable development, and it promotes greater community participation in the management 
of their basic services.  

Indonesian palm oil production is the first largest in the world and the second place is 
Malaysia. With total planted area of over 6.074 million ha, the annual production of crude 
palm oil in 2006 was 13.39 million tons processed in 340 palm oil mills (POMs). New POMs 
are being planned to meet milling shortages. The number of POMs and volume of fresh fruit 
bunches (FFB) being processed gives rise to large quantities of solid and liquid waste. When 
properly managed the wastes can be a viable energy source, providing a sustainable economic 
benefit while managing the adverse environmental impacts typically associated with POMs.  
and other opportunities for renewable energy (RE) projects utilizing POM waste. The long 
term sustainability of the waste management and energy capture projects from the POM has 
immense potential to become the backbone of rural electrification initiatives in Indonesia. 
The high cost of rural electricity production which is normally isolated systems with diesel 
generators can be displaced using excess power from the POM.  

The implementation of such widespread rural electrification initiatives requires some support 
in the initial stages, particularly to prove the technical, commercial and economic viability to 
the investing organizations and to prepare the guidelines to effectively tap the inherent 
potential on a nationwide basis. The waste management and energy capture initiatives have 
good long term potential for Indonesia. Loan assistance to realize the application of the 
technology and adoption of the country-wide commercialization strategies may be necessary. 
Implementation support for the development of practical integration guidelines for 
incorporation of POM waste management and energy capture as part of the provincial energy 
services to encourage the sustainability aspect of the initiatives identified. 

Keyword: Potential POM, Biomass Power Plant, Cluster system, Interconnection 
Implementation renewable energy. 
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Solar Thermal Energy Application in China  
MSc. Shi Cong Cong  - Heat-Timer (Beijing) Technology Co. LTD, China 
 

Abstract 

Comparing with most Europe countries, China has abundant solar resource, even in the 
poor solar irradiation areas; it reaches to 1167Kwh/m2.  There is a huge potential market 
to use solar thermal energy. After 2000, Chinese solar thermal market develops very 
rapidly; it becomes No.1 in the world both in installed collector capacity and also in 
production of collector. Here it is not to analyze why it develop so fast, but from  
aspects  of  domestic  and international market  situation of solar collector , dominant  
solar collector technology , research activities ,  national certificates and standard etc to 
give a introduction about solar thermal application situation  in China. 

Some market facts like following: 

• In 2008, the production capacity of solar water heater increased at 30% than 
2007. Total production of collector is about 23.5 million m2 (16380MWth), 
collector in service is 108 million m2 ( 75600MWth), production capacity is 
twice than europe’s, 4 times than North American. Application and production 
have share of 60% of world capacity. 

• 2008 sales turnover of solar water heater industry is 4.1 Billion Euro; thereof 
production turnover is 2.1billion Euro. And it increases at 30% every year from 
2004. 

• 2008 export of solar industry increases 28%, with turnover of 65 million USD, 
solar collector is exported to over 50 countries. 

• Manufacturers of solar water heater are over 3000, but only 20 companies have 
achieved a turnover over 10million Euro. 

• Whole market is dominant by all glass vacuum tube collector, market share is 
over 85%, the rest are flat plate collector about 15% market share. 

 

Besides market factor, collector technology plays also very important role in this 
industry, Chinese research invented vacuum tube collector and it brings exploding 
application in China, quality of solar collector has been improved a lot, laser welding 
and ultrasonic technology are used in production; it becomes more and more 
competitive, Europe solar hydraulic system is introduced to China, it helps to improve 
the whole application level. In order to expand the application field, solar association 
has also do a lot of efforts to initiate some demonstration projects, like solar air-
conditioning, combined solar and heat pump for heating etc to help solar companies. As 
a mature industry, national standard and certificates are necessary, from 2007, many 
standards are recompiled; now it approaches to international standard.  Solar thermal 
industry chain is complete built. 
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Sustainable Disposal of Municipal Solid Waste of Dhaka City to 
Generate Electricity & Organic Fertilizer: A System Dynamics Model 
MSc. Khatun Jorifa - Sub-Divisional Engineer, Bangladesh Power 
Development Board, Bangladesh 
  

Abstract 

A System Dynamics computer simulation model has been developed in this research for 
electricity recovery from municipal solid waste in Dhaka city as well as the city’s 
forecasted population growth, trend of solid waste generation and proposed collection. 
This model also estimates the recovery of organic fertilizer, CO2 emission reduction 
and credit recovery for CO2 reduction according to Clean Development Mechanism 
guideline (Kyoto protocol) and cost of per KWh electricity generation from Municipal 
solid waste (MSW). This model incorporates the initial values of 1990 and simulates for 
both existing and proposed scenarios during the period 1990 to 2025 to assess the 
electricity recovery, organic fertilizer recovery as by-product, CO2 emission reduction 
and cost per KWh electricity generation from MSW. 
 
Solid waste problem of Dhaka city is dynamic in its nature. So the simulated results 
show that population, solid waste generation and proposed collection and electricity 
recovery potential are increasing with time. Simulated results support the previously 
reported values as well.  
 
Simulated results are the guide for making rational choice among available alternative 
Technologies for electricity recovery from MSW. For the environmental implications, 
the simulated results provide potential for analyzing electricity recovery and can be 
used as a complementary tool for proper solid waste management. On the other hand, 
municipal solid waste can meet significant portion of electricity demand in Dhaka city.  
 
Economic, ecological and social benefits of the technology for electricity recovery from 
municipal solid waste as found out through this study should pave the way for 
electricity recovery from municipal solid waste in Dhaka city.    
 

Introduction 
 
Bangladesh has a population of about 150 million and corresponding area of 147,570 
km2, making it the most densely populated country in the world. 85% of the total 
population live in rural areas and unfortunately only 35% have access to the national 
electricity grid [1]. Where per capita total primary commercial energy consumption in 
India is 14.09 GJ and in UK 171.87 GJ, it is only 4.24GJ in Bangladesh, which is the 
lowest in the World [2]. There are six major cities in Bangladesh namely, Dhaka, 
Chittagong, Khulna, Rajshahi, Barisal and Sylhet. Dhaka, the capital of Bangladesh and 
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a city from ancient times, was founded in the early 17th century and has grown into a 
busy city. The population of Dhaka city is alarming since the city population growth 
rate is increasing day by day. Dhaka city solid waste disposal problem is a crucial issue. 
From the beginning there was no particular place for waste disposal. Public land was 
used for disposal of waste in that period. At present Dhaka City Corporation (DCC) has 
acquired 2 lands on the outskirts of the city for disposing of waste. If no alternatives are 
generated in the near future then these lands will not suffice for disposal of increasing 
amount of waste with time. Solid waste has become a severe problem in most areas of 
the Dhaka city giving rise to ill effects on environment and health hazard for the 
citizens. The health impact of waste in DCC causes dengue, headache, respiratory 
problems, skin diseases, fever, breathing problems, diarrhoea, hepatitis, typhoid, lung 
disease, mental problems, and even cancer. 
 
A study has shown that the daily generation of solid waste in Dhaka City was about 
5340 tons in the year of 2005 [3]. Out of 5340 tons, organic material was the highest 
fraction.  
 
1.1 Solid Waste Management System 

 
Local government bodies do the solid waste management in Bangladesh. Dhaka City 
Corporation (DCC) is responsible for solid waste management in Dhaka city. Due to 
lack of financial support, not enough subsidies, and other constraints, DCC is not 
capable enough for proper collection and disposal of such waste properly [5]. So most 
of the waste remains visible on the streets, open spaces and in the drains. As a result 
environment is contaminated and thus creates bad effect on health of the Citizens.  
 
Some solid waste in Dhaka City is recycled by Waste Pickers from DCC dustbins and 
containers, composted by Waste Concern, discharged by citizens to roadsides, drains, 
open spaces and illegal dumping and final disposal at landfills in unhygienic manner 
without any energy recovery. DCC can collect about 50% of the total generated wastes; 
remaining 50% of the wastes are dumped in low lying areas [4].  
 
At present DCC has no waste treatment or recycling plant such as Land filing, 
Incineration or Anaerobic Digestion. Some informal sectors are involved in resource 
recovery and recycling of waste such as industry, households, and waste pickers. It is 
found from a study that 15% of the total generated waste comprising of mainly 
inorganic and recyclable materials are collected by 87,000 people in informal sector [6]. 
Inorganic recyclable materials such as old newspapers, empty bottles, containers, old 
clothes, shoes and others from DCC bins /containers, dustbin or from open areas are 
separated by street waste Pickers [5]. The recyclable materials are sold in market for 
resource re-using leaving behind large amount of organic waste which is dumped/land 
filled without any energy recovery. A large amount of solid waste is generated in Dhaka 
city everyday. According to the study of M. Alamgir, the composition of solid waste 
organic/biodegradable material fraction in Dhaka city was about 68.3% [5] and 
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according to Rahman & Moqsud, in the year 2005 it was about 62%-88% and calorific 
value 3.2-6.04 MJ/kg [7,8]. High moisture content waste does not burn without any 
fuel. So it needs natural gas or diesel for burning of such waste. DCC waste . 
 
1.2 Present Status and Scope of this Research 

 
Only 35% people in Bangladesh have access to the national electricity grid [1], a figure 
lowest in the world. In the Updated Power System Master Plan (PSMP) of 2006 the 
benchmark load forecast was based on about 8% growth rate. However, due to shortage 
in generation capacity, the actual demand could not be supplied for the last few years. 
The maximum demand served so far is 4162.0 MW (Ist May, 2009). More than 89% 
electricity comes from gas based and 4.77 % comes from coal based plants in 
Bangladesh and the rest are from oil and hydro [1]. The electricity development is 
required to be accelerated to increase access and attain economic development. 
Desirable economic growth rate would be about 6-7% p.a.  According to the forecast, 
peak demand would be about 5112 MW in FY2007, 9786 MW in FY2015 and 13,993 
MW in 2020[1]. 
 
 
For fulfilling electricity as well as energy demands all over the country the GOB has set 
a target in the National Energy Policy (NEP) to electrify the whole country by the year 
2020 including 10% electricity from renewable sources [8]. To achieve the target with 
declining gas or coal reserve and increasing prices of fossil fuels the search for 
alternative raw materials to replace fossil fuels has been intensified all over the world. 
According to Power System Master Plan 2005-2025 of Bangladesh Power Development 
Board, there will be shortage at traditional energy sources like gas or coal, so good 
planning of alternative energy sources/renewable energy sources is inevitable. To meet 
the future power demand this practice is also observed in almost all other countries of 
the world. 
 
Solid waste generation of Bangladesh is increasing proportionately with the growth of 
its population. Solid waste management in Bangladesh is primitive and needs 
modernization and innovative approach for its proper management. In this research, 
attention has been set to focus on electricity recovery model development through 
modern Technology from municipal solid waste in Dhaka city. As an analyzing tool, 
System Dynamics methodology is used to develop a mathematical computer simulation 
model for electricity recovery. The scope of this research is limited to develop a System 
Dynamics model to analyze the electricity recovery from MSW and demonstrate 
existing and proposed scenario of MSW management in Dhaka city. The model only 
covers the area of Dhaka city and not other cities of Bangladesh. 
 
1.3 Objective 
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This research aims to develop a System Dynamics computer simulation model for 
electricity recovery from municipal solid waste through modern Technology.  
2.  Energy Modelling by System Dynamics Methodology  
 
System Dynamics Modelling is an approach to mathematically simulate any given 
complex system achieved by analysis of the dynamics of the system and all of its 
subsystems. For a complex system involving many interactive technical parameters it is 
difficult for a conventional financial analysis to resolve policy formation and decision 
making issues. So System Dynamics focuses on policy and how policy determines 
behaviours. Saeed analyzed the rural development and income distribution policy 
planning of Pakistan through System Dynamics [10]. Saeed claims that the System 
Dynamics is a promising technology for multidisciplinary education on technology [11]. 
It has been seen that the different modelling approaches are developed by Researchers 
and Scientists engaged in analysis of energy recovery from various aspects. Bangladesh 
energy system configuration is nonlinear, dynamic and contains natural time–delay 
characteristics. For this reason this proposed research has considered a System 
Dynamics methodology for formulation of mathematical simulation model for electrical 
energy recovery from MSW in Dhaka city of Bangladesh. 
 
3. Choice of Technology 
 
 
Several Technologies have been adopted worldwide for recovery of electricity from 
MSW such as Landfill, Incineration, Anaerobic Digestion and Gasification etc. 
 
 Anaerobic Digestion (AD) Technology 
 
Waste to electricity recovery through AD is preferable to incineration in terms of global 
warming potential. The negative global warming impact means that the global warming 
potential is avoided due to both fertilizer and electricity recovery through AD [13]. In 
AD, higher energy saving is possible through organic fertilizer production. But due to 
high moisture content, 50-70% in solid waste of Dhaka city [7], it needs diesel or gas 
for initial burning of waste in boilers. MSW Incineration generates more solid residues 
usable only for landfill than AD, and ash generation accounted 582 Kg per ton of MSW 
incinerated [13]. Also, due to acute shortage of land in and around Dhaka City for 
disposal of waste, anaerobic digestion Technology for electricity recovery, as well as 
being an environmentally sound Technology, will also be a good option for treatment of 
MSW. 
 
5. Modelling Approach 

 
System Dynamics Modelling Approach   
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Models are tools that substitute for an object or system; their nature can be dynamic or 
static. Model can be used to predict the future behaviour of a system. It is used to 
simulate the behaviour of the real system. The main approaches of System Dynamics 
are verbal description of the model, flow diagram of the model and flow diagram to 
convert mathematical equation. J.J Forrester developed a computer programming 
language STELLA through which it is possible to simulate the mathematical equation 
of a complex system [12]. But any system dynamics model also can be simulated by 
FORTRAN or Basic programming language (Visual Basic).               
          
The selection of modelling depends on the nature and purpose of the problem. In this 
research, the methodology to be used for modelling of MSW to electricity recovery will 
deal with a large number of variables and nonlinear multifaceted characteristics. The 
computer modelling is one of the most appropriate techniques to analyze the variables 
characteristics. So System Dynamics methodology has been considered for model 
developing. STELLA 8 software is the icon-oriented software, which was developed by 
High Performance System [14]. It is an enormously powerful and flexible tool and an 
object-oriented programming.  
 
Structural & Mathematical Modelling                    

 
Municipal solid waste management is the collection, transportation, recycling, energy 
recovery and disposal of waste materials which are usually produced by human activity, 
that seek to minimise their effect on human health and environment. In this research 
existing and proposed scenario of solid waste management in Dhaka city are explained 
through the structural model in Fig.5.1. In the Developing / Developed countries solid 
wastes are generated by residential, commercial, industrial, healthcare, agricultural and 
mineral extraction activities and accumulate in streets and public places. Main solid 
waste generation sources in the city of Dhaka, Bangladesh, are residential, commercial 
and industrial which have been shown through the structural model in Fig.5.1.  
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Figure 5.1 Municipal Solid Wastes to Electricity Flow Diagram for Dhaka City 



5.1 Mathematical Modelling 

Mathematical model has been developed here by using System Dynamics methodology based 

on the structure model of Fig.5.1. Therefore, using System Dynamics methodology the 

mathematical model of electricity recovery has been converted to System Dynamics flow 

diagram in fig 5.2.    

Graph 2Proposed collected waste

Gas production per ton of waste

Gas production

Calorific value
 of gas

Efficiency of generator

Combined Cycle plant capacity

Plant operated time

Electrcity Recovery potential

Conversion factor

Unit concversion factor

Sale of recovered electricity

Sale factor

Table 9

Electricity  Recovery Model Through AD Technology

 

 

 

Therefore, by using System Dynamics methodology the mathematical model of CO2 

emission reduction and cost recovery from CO2 emission reduction has been converted to 

System Dynamics flow diagram in Fig 5.3.   

Fig. 5.2 System Dynamics flow diagram of Electricity recovery Model through 
Anaerobic Digestion Technology 
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CO2 emission biogas 
based Combined cycle

unit conversion

Reduction  of CO2 emission

Cost recovery through  
CO2 reduction

Per ton reduction credit

CO2 emission per KWh electrcity 
gen by coal based plant

Electricity recovery

CO2 emission by coal  
based power plant

Total CO2 emission Table 13

Unit conversion factor

CO2 emission reduction & Cost recovery from CO2 reduction Model

 

 

 

5.2 Total cost recovery Model 

     Therefore, by using System Dynamics methodology the mathematical model of gross 

treatment cost and total cost recovery has been converted to System Dynamics flow diagram 

in Fig 5.4.   

 

Fig. 5.3. System Dynamics flow diagram of CO2 emission reduction & Cost 
recovery from CO2 reduction Model
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Graph 1
Table1

Cost recovery through  
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Organic ferti l izer 
per  ton waste

Organic ferti l izer

Per ton organic ferti l izer price

Cost recovery through 
organic ferti l izer

Total cost recovery

Total cost recovery per 
ton  waste treatment

Table 2

Gross treatment cost  &Total cost recovery model 

 

 

 

5.3 Per KWh Electricity Generation cost Model 

Therefore, by using System Dynamics methodology the mathematical model of per KWh 
electricity generation cost has been converted to System Dynamics flow diagram in Fig 5.5.   

 

Fig. 5.4. System Dynamics flow diagram of gross treatments cost & total 
cost recovery model
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Total cost recovery
Gross treatment cost

Net treatment cost

Proposed collected waste

net treatment cost 
for per ton waste

Unit converstion factor

Table 1

Per Kwh electrcicity 
generation cost

Electricity recovery

Per KWh electricity recovery cost model

 

 

 

5.4 Electricity Recovery Model through Incineration Technology 

Therefore, by using System Dynamics methodology the electricity recovery mathematical 

model has been converted to System Dynamic flow diagram in Fig 5.6.    

Graph 2

Calorific value of waste

Efficiency of generator

Electrcity recovery 
per ton of waste

Table 2

Electricity  recovery

Proposed collected waste

Unit conversion factor

Graph 3

Table 3

SteamTurbine 
 Operated time

Steam turbine Capacity

Electrcicity  Recovery Model Through Incineration Technology

 

 

 

 

Fig. 5.6. System Dynamics flow diagram of Electricity recovery model 
through Incineration Technology 

Fig.5.5 System Dynamics flow diagram of cost per KWh electricity 
generation model
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6.  Model Calibration 

To calibrate the model, model parameters were obtained from the available practical data. 
Model parameter estimations are population growth rate, waste generation and proposed 
collection, electricity recovery, CO2 emission reduction and credit recovery for CO2 

reduction according to Clean Development Mechanism guideline (Kyoto protocol), organic 
fertilizer recovery and cost per KWh electricity generation from MSW.In this model the year 
1990 has been considered as base year, the simulation takes place upto 2025 for status 
projection. The simulated period is shown along X axis with time horizon of 34 years in the 
midst of equal intervals. Simulated variables are shown along the Y-axis. 

6.1 Electricity Generation cost through Coal Based Plant in Bangladesh 

Bangladesh has its own natural coal resources. Government is in the process of finalizing the 
``Coal Policy 2009``. The Policy will enforce the establishment of coal based electricity 
generation plant through the year of 2015. Per KWh electricity generation cost from coal is 
around $0.055 [1] which is lower than biogas and oil based power plants. In this model 
Incineration and Anaerobic digestion Technologies have been adopted for municipal solid 
waste to electricity recovery. In comparison to both the Technologies, Anaerobic Digestion 
Technology is preferable for electricity recovery from municipal solid waste of Dhaka city. If 
considered in the context of electricity recovery only, then the AD Technology is not 
economically viable. But considering the optimum energy utilization and environmental 
implications it has importance in context of Bangladesh.  

6.2 Simulated Results 

To demonstrate the use of the model as a tool for policy planning, it has been evaluated in 
existing and proposed scenario of MSW during the period of 1990-2025. Existing scenario 
corresponds to current conditions of Dhaka city MSW management system, whereas the 
proposed scenario corresponds to electricity recovery from proposed collection of MSW 
through Anaerobic Digestion as well as Incineration Technology. Fig 6.1, Fig 6.2, Fig 6.3, 
Fig 6.4 and below table show the simulated results for existing scenario and proposed 
scenario.   
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Fig. 6.1 Simulation of Population, Proposed & Existing collected MSW generation 

during the simulation period (1990-2025) 
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Fig. 6.2 Simulation of electricity recovery from proposed collected MSW through 

Anaerobic Digestion & Incineration Technology during the simulation period  

(1990-2025) 
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Fig. 6.3 Simulation of CO2 emission and reduction during the simulation period 

(1990-2025) 
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Fig. 6.4 Comparison of simulated results of electricity recovery, organic fertilizer 

recovery and CO2 emission reduction during the simulation period (1990-2025) 
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Table shows that simulated result of per KWh electricity generation cost from 

MSW through Anaerobic Digestion Technology 

MSW Collection 
cost ($/ton) 

Gross treatment 
cost ($/ton) 

Total cost recovery 
($/ton) 

Net treatment 
cost ($/ton) 

Electricity 
generation cost 

($/KWh) 

16.00 15.31 8.17 7.14 0.073 

 

7.  Conclusion &Recommendations 

Proper and efficient management of MSW in Dhaka city through electricity recovery by 
Anaerobic Digestion Technology can lead to significant economic, social & environmental 
benefits. In this research a basic systematic structure model has been developed through 
status projection. The model is used for estimating various parameters related to electricity 
recovery from MSW. There is scope for further research and updating the study. This model 
can also be applied for Landfill, Gasification or Pyrolysis Technology by adding or 
subtracting flow loops. According to the Clean Development Mechanism (CDM) guideline, 
International grants for CO2 emission reduction can be achieved by implementing this model 
for electricity recovery from MSW. 
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IMPROVEMENT OF JATROPHA OIL IMPLEMENTATION FOR 
DIESEL GENERATORS ON THE ISLAND OF NUSA PENIDA, 
INDONESIA  
Meiwardi Yuswan, PT. Wahana Pengembangan Usaha 
Address: Jl. Sabang No. 25 Bandung, Phone: +62 22 4240310, Fax: +62 22 4261477 

 

ABSTRACT 

 

The State-owned Electricity Company (Perusahaan Listrik Negara/PLN) Bali in 2007 
initiated the project of Jatropha oil utilization for diesel generators on the island of Nusa 
Penida, which is located near the island of Bali, Indonesia.  It was aimed to reduce diesel fuel 
consumption of the 3.43 MW diesel power plants for local electrification, as well as to 
contribute on economic growth, to increase community capacity building, and to give 
positive effects on the environment.  Some stakeholders from academic, business and 
government (ABG) institutions such as Udayana University, PLN, and local government 
involved in this project. 

There are technology problem as lack of proven information on how to produce Jatropha oil, 
how to check the quality of the fuel, what effect it would have on the diesel generators; socio-
economic problem that business of Jatropha cultivation is not feasible due to uncertainty of 
price and buyer as well as lack of support during the beginning of cultivation; and 
environmental problem related to greenhouse emission of Jatropha oil life cycle.  This 
research is conducted to address all of problems and to provide improvement plan for 
achieving the expectations effectively.  

The research uses participation and systemic approaches and applies methods/techniques of 
literatures study, Rapid Rural Appraisal (RRA), field experiment, Life Cycle Analysis 
(LCA), diamond competitiveness analysis, and Logical Framework Analysis (LFA).  These 
are utilized to do assessment of technical, socio-economic, environmental aspects, 
identification of problems and objectives, as well as formulating improvement plan regarding 
Jatropha oil implementation.   

In relation to Jatropha cultivation in Nusa Penida, the findings show that the yield from 1500 
plants/ha is 1800 kg dry seeds/ha/y in the 5th year and 6 kg seeds could produce 1 liter oil.  
The possible improved yield from 2500 plants/ha is 4,000-4,500 kg dry seeds/ha in 5th year 
with around 4 kg seeds provide 1 liter oil.  Concerning Jatropha oil production, improvement 
suggested covers applying revolution of 30-40 rpm based on best practices since the existing 
revolution is 255 rpm.  The other suggestions are re-cleaning filter and centrifugation devices 
periodically after long duration of utilization, drying and storing seeds appropriately, and 
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immediate utilizing of oil produced in order to fulfill standard of Germany for Pure Plant Oil 
(PPO) related to properties of acid value, phosphorus content, sediment content, and water 
content as well.  Applying 20% fuel blend is expected to avoid side effects of Jatropha oil 
utilization.  The potential side effects include coking formation on the injectors, carbon 
deposits, fuel system failure, oil ring sticking, thickening and gelling of lubricating oil.        

In order to solve socio-economic problems, farmers and PLN as buyer need to do negotiation 
and make commitment about purchasing contract for long term period and self consumption 
of oil for cooking for short term period.  The purchasing contract is set at profitable price.  
Recently at the price of Rp 700 kg seeds/kg, cultivation of Jatropha intercropped with corn is 
feasible but monoculture Jatropha cultivation and oil production business are not feasible.  
Self consumption of oil for cooking is to make the plantation survives for the first several years.   

CO2 emission of Jatropha oil life cycle in Nusa Penida is 5.8% lower than that of diesel fuel 
life cycle.  Contributors of that emission are seeds transportation using motorcycle and oil 
production using diesel fuel.  Changing transportation means with pickup vehicle makes CO2 
emission of the Jatropha oil life cycle less 65% than that of diesel fuel. 

Concerning efforts to raise competitiveness of the Jatropha oil from Nusa Penida, it is 
suggested to continue collaboration among Unud, PLN and BPP, to increase accessibility to 
local finance institutions, to diversify buyers, to use idle oil production facilities.  The other 
necessary effort is to propose subsidy for Jatropha oil to compete with diesel fuel.  

Regarding improvement plan, the detailed expectations are local people’s income improved 
(option A: total labors income of Rp 104.5 million; option B: total labors income of Rp 154.5 
million; option C: total labors income of Rp 722.6 million), cost saving due to oil use 
achieved (option A: Rp 6 million/y; option B: Rp 30 million/y; option C: Rp 238.2 million/y), 
community involvement raised (plantations located at each village and managed by farmers 
groups), CO2 emission decreased compared to that of diesel fuel (option A: 58.2%; option B: 
30.5%; option C: 24%), and degraded lands utilized  (89 ha degraded lands for option A and 
B; 385 ha degraded lands for option C).  There are 3 options of strategy (options A, B and C) 
to achieve that expectations based on several parameters including cultivation area of 89 or 
385 ha; seed price of Rp 800, 850 or 900/kg; Jatropha oil price of Rp 4000, 4200 or 
4400/liter; plantation of 1500 or 2500 plants/ha; oil to seed ratio of 1 liter oil from 4 kg seed; 
using 20% blended fuel; applying better design/method of oil production; utilizing pickup 
truck for seeds transportation; and increasing plant productivity of 10% by use of better 
seedlings.   
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Solar Energy A Limitless, Clean Energy Source 
Nguyen Duy Manh Thi,  Electronics Department, University of Natural Sciences 
–National University in Ho Chi Minh City, Vietnam 
 

Introduction to solar energy 

The sun is a giant ball with diameter of 1.39 million km and distance of 149.5 million km 
from the Earth Sun radiates a capacity of approximately 3.8x1020 MW, but Earth only 

receive a part that capacity, about 1.05x1018 kWh. Solar energy to the earth surface in a 
year, source of endless energy, a clean energy source, does not cause environmental 
pollution. The amount of power from the solar rays is about 1 kW/m2, can produce a power 
of 200W (power conversion of 20%). In 2002, total solar energy generated in the world 
around 520.000kW, in which Japan generated up to 48,9% (ca. 255.000kW). Today, Japan is 
top of manufacturing solar cell, but Germany is the leading market 

Exploiting solar energy in Vietnam 

Solar energy industry is increasingly able to provide 2.5% of world electricity demand by 
2025 instead of fossil fuels. Vietnam has a solar radiation in the high category in the world, 
with range of sunshine hours from 1600-2600 hours per year, especially in the South. Source 
of clean energy and potential, but is not interested in research and development. 

Advantages: 

• Abundant source of radiation, particularly in the middle and south of our country 

• Stable power supply for the remote rural regions 

• Contribute to the development these areas 

• Can supply power from small to very large capacity according to requests 

• Promoting power-saving technologies 

Difficulties: 

• Capital investment and cost of 1kWh solar power still high (for a household for 
lighting, listening to invest about 5 million VND). 

• No incentive policies should not be put into large commercialization, low 
competitiveness, so price is not reduced quickly. 

• Reliable source of information about the ability to develop solar energy for policy 
makers missing. 

Existing developments: 
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• Water heating systems manufacturated by local firms (around 10 companies, total 
using 4000m2 until 2005) 

• Electricity by solar enegry for using in house, institution, hospital ... (800kW by 2005) 

 Small scale, spontanous, no orientation for long term 

 Need support from government for research, application market, investment and 
policy, information (ad.) ... 

Manufacturing and using solar energy 

• Photovoltaic (PV) devices convert light into electrical energy 

• PV cells are made of semiconductor materials such as silicon 

• When light shines on a PV cell, the energy is transferred to electrons in the atoms of 
the PV cell → become part of the electrical flow, or current, in an electrical circuit. 

Advantages of solar system: 

• solar panels can be installed on roofs or other places not often used to 

• have no moving parts to generate electricity →not cause noise 

• life of the electrical system that is highly reliable and does not require maintenance. 

• However, one thing inconvenient: impossible to generate electricity at night or when 
bad 

• weather → using storage battery 

• The enterprise, Red Sun Joint Stock Company in HCMC has established a plant to 
manufacture solar cell in accordance with US technology. 

• The solar cell panel is produced by industry line which is the first industry in Vietnam 
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Developing Nanotechnology in solar energy 

• Nanotechnology might be able to increase the efficiency of solar cells 

• “A revolution” in generating electricity: thousands of mass produced wafer-thin solar 
cells printed directly on aluminum film, not use silicon 

• flexible, light and cheap to produce electricity from sunlight 

 

Thin as a layer of paint and can transfer sunlight into power quite efficiently � Printed like a 
newspaper directly on to aluminum foil 

 

Advantages: 
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• are not made from silicon, which can be very expensive 

• manufacturing of these cells does not require expensive equipment such as clean 
rooms or vacuum chambers like conventional silicon based solar cells  

• lower manufacturing cost would help preserve the environment, reduce pollution and 
decrease the use of fossil fuels 

Conclusion 

• Solar photovoltaic systems, through their flexibility in use, offer unique chances for 
the energy sector 

• Potential advancements in Nanotechnology may open the door to the production of 
cheaper and slightly more efficient solar cells, preserve the environment 

• Solar power is already the most economical way of providing electricity in many 
circumstances, particularly for small-scale devices to large ones 

• clean energy sources, very safe, and ensure healthy environment 
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Building up REEEFAN 
MSc. Evans Harvey, The Renewable Energy and Environmental Experts-
African Network, Ghana 
Presentation 
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Challenges of managing alumni association  
Sharada Shrestha / Bhupendra Shakya – FEAM Nepal 
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The ABCs of Starting an International NGO 
Balamatti Arun - Executive Director, AME Foundation, India 
 

Introduction 

Sharing professional experiences by the alumni was one agenda in the SESAM/ARTES 
South Asian Regional Level Workshop on “Renewable Energy for Sustainable Development” 
organized by Flensburg Association for Energy Management-Nepal (FAEM Nepal) in May 
2008. The other important agenda was to discuss formulation of the Asian Alumni 
Association. The idea was first mooted in the Asian Alumni Workshop held in Bali in 
November 2006. 

With very little preparations on part of the alumni and the SESAM Institute, the discussions 
in Nepal on the alumni association could only go as far up to identifying individual 
volunteers from a few Asian countries to study the proposition in detail and make suggestions 
for further action. 

Having volunteered from India, I have studied the opportunities and challenges of starting the 
Asian Alumni Association on the lines of setting up an international NGO in the Indian 
context. The effort is aimed at emulating the country example of FAEM Nepal and elevating 
the networking to the Asian continent, south Asian region, to be precise.  

The Extraordinary Purpose of the Asian Alumni Association 

The purpose of forming an Asian Alumni Association (AAA) is not merely to continue the 
exchange of professional experiences among the Asian alumni. This process of exchange of 
professional experiences was eminently initiated by the SESAM Institute by organising a 
series of alumni workshops with the generous support from the DAAD, starting with the first 
Alumni Workshop held in Bangkok (2002) followed by the Summer School in Bonn (2004) 
and the workshops in Bali (2006) and Nepal (2008). The greater purpose behind the proposed 
Asian Alumni Association is to take this initiative to the next level of bringing together the 
competencies and professional experiences of the large number of the ARTES/ SESAM 
alumni under one institutional umbrella. This endeavour offers unique opportunity for the 
alumni to extend their professional service on renewable energies and rural development 
management to the Asian rural communities. After all, the alumni belong to different 
countries and bring in diverse academic qualifications and professional experiences gathered 
under diverse cultural settings. The common relationship with the ARTES/SESAM Institute 
and the special bondage built among the alumni only makes it a very exclusive and excellent 
opportunity for the alumni to make their relationship among the alumni and with the alma 
mater more organic. The AAA could be an ideal platform for regular exchange of 
professional experience on RE and RD issues at the south Asian level, a career option for 
many alumni, an appropriate forum for the senior alumni, with their vast experience and 
knowledge gained by being technocrats, bureaucrats, social workers and volunteers, to guide 
the RE professionals, a place of pride for the ARTES/ SESAM institute for having given birth 
to a unique transnational, cross-cultural institution and a wonderful site for social networking. 
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In this background, forming a committed, vibrant, professional organisation by the Asian 
alumni holds a great promise. It is an opportunity not many professionals are blessed with.  

Asian Alumni Association in the Indian Setting – The Process and The Pitfalls 

Setting up the AAA on the lines of a non-governmental organization or a non-profit 
organization (NGO/NPO), in India or elsewhere, can be a lengthy, time consuming process, 
the difficulties of which can be minimised with some preparation. 

Location: The AAA could be established in any of the Asian countries. The question is, 
which is the strategically most advantageous country for the alumni to start an organisation 
and run it successfully for a long time? The minimum prerequisites are the political stability 
in the nation under consideration and the legalities of setting up and running of the 
organisation. India offers a reasonably stable political atmosphere but not necessarily a very 
encouraging environment for registering an international NGO. With its somewhat 
conservative policy on international development cooperation, India rather encourages local 
organisations by deliberately putting many legal obstacles to discourage foreign nationals 
setting up an NGO on Indian soils. While it is not impossible, it takes special efforts to make 
it happen.      

Type of the organization: There are many classifications of NGO/NPOs as determined by 
individual country's laws and regulations. These organizations may qualify for income tax 
exemption, or other financial benefits. Regional and local tax exemptions may also apply on a 
region-by-region basis.  

In India non profit / public charitable organisations can be registered as trusts, societies, or a 
private limited non profit company, under section-25 companies. Non-profit organisations in 
India (a) exist independently of the state; (b) are self-governed by a board of trustees or 
‘managing committee’/ governing council, comprising individuals who generally serve in a 
fiduciary capacity; (c) produce benefits for others, generally outside the membership of the 
organisation; and (d), are ‘non-profit-making’, in as much as they are prohibited from 
distributing a monetary residual to their own members. 

The setting up of an International NGO shall be the same as any other NGO in India, which 
means it can either be set up as a Trust under the Indian Trust Acts, a society under the 
Societies’ Registration Act, 1860, or a company under section 25 of the Companies Act, 
1956. The formalities for registration and other statutory procedures for setting will depend 
on the type of organisation. These are the provisions as per the Indian laws.  

With respect to the setting up of the organisation at other places such as Nepal, 
Bangladesh etc., the laws of the land shall prevail for which legal opinion must be sought. 

Mandate/ scope of operations of the organisation: Individual operational NGOs vary 
enormously according to their purpose, philosophy, sectoral expertise and scope of activities. 
A number of different NGO typologies exist. For example, NGOs have been classified 
according to whether they are more relief or development-oriented; whether they are religious 
or secular; whether they stress service delivery or participation and whether they are more 
public or private-oriented. 
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In the context of the World Bank-financed activities, national or international NGOs are 

normally contracted to deliver services, design projects or conduct research. The discussions 

in Nepal brought out many areas of engagement for the proposed AAA and the activities 

broadly covered delivering services, designing and executing RE projects and undertaking 

research and evaluation studies. 

Membership, type, roles: While it is critical that a new NGO/NPO ensure that it is properly 

registered with the public authorities of the country, it is of even more importance to 'register' 

with its target community - in terms of ensuring acceptability, building trust, programme and 

project effectiveness, and bringing about real change. 

Prior to incorporating or registering, an organization should first establish a Board of 

Directors or an Advisory Board and develop the organization's mission. The members of the 

Board, as a group, have trustee and legal responsibility for the actions and operation of the 

organization. There are minimum levels of involvement required of Board members in 

organizational and operational management. 

Foreigners as Board Members:  

Either as an Indian NGO or an I-NGO, the AAA will have an issue with the 
foreigners as Board Members. As regards a society there is no law under the Societies’ 
Registration Act, 1860, that prohibits a foreigner to be a member of the Board. There are 
certain case laws, which say “even if all members of the Board are foreigners then also the 
society shall remain Indian if it is registered in India”. However, the society 
shall not be Indian if all the members are Indian but it has been registered in a foreign 
country. Similarly, in case of Trust there is no prohibition on foreigners becoming the 
Trustees.  

The Executive Committee (Board of Directors) apart, the FAEM Nepal offers an ideal 
example of the typology of membership, which has life members, honorary members, general 
members and co-members depending upon the members’ chosen role and contribution to the 
organisation. 

Handling projects and financial transactions: The Indian Income Tax Act gives all 
categories equal treatment, in terms of exempting their income and granting 80G certificates, 
whereby donors to non-profit organisations may claim a rebate against donations made. 
Foreign contributions to non-profits are governed by FC(R) A regulations and the Home 
Ministry.  

For seeking FCRA Registration, the organisation must have been registered for a period of 

not less than 3 years. Till then, it can receive foreign funds by getting a prior permission from 

the Ministry of Home Affairs.  
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However, getting FCRA Registration shall be difficult with foreigners on Board. Under the 
circumstances, the AAA as an I-NGO would face the challenges of handling international 
projects and the related financial transactions like receiving money from the client and paying 
the employees of I-NGO. Under the Income Tax Act, income 
applied for activities outside India is not eligible for exemption unless the following 
conditions are satisfied:  

° The charitable organisation happens to be a Trust registered before 1.4.1952 or it is 
engaged in the promotion of International Welfare, in which India is interested,  

° Central Board of Direct Taxes has by general or special order granted the exemption. 

Conclusion 

From the review of information, it appears that India can be a favoured location for setting up 
AAA. However, the NGO status seems more a workable proposition than an I-NGO. Unless 
there is other, more favourable country location, a beginning with AAA as an Indian NGO to 
replicate FAEM Nepal model could provide useful experience before graduating to I-NGO 
status.  
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