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1.
Introduction

The United Nations Agenda for Youth focuses on empowering youth for development and peace. The key problems facing youth challenge not only today’s societies, but future generations as well - be it lack of gainful employment opportunities, inequities in social, economic and political conditions or continuing deterioration of global environment. The situation of youth worldwide remains precarious. In both developing and developed countries, the needs and aspirations of youth remain largely unmet. 

Youth employment is a key issue that needs to be addressed on priority both in developing and developed nations. There are a billion young adults – between the ages of 15 and 24 – in the world today, and 85 percent of them live in developing countries where there are fewer opportunities for productive work. A recent report of International Labour Organization (ILO) revealed that the unemployment rate in 1997 for OECD nations for youth ages 15 to 25 was 13.4 percent, more than twice as high as the comparable figure for adults (5.9 percent).  In developing countries, existing data suggest that the gap between youth and adult employment rates is even far wider. 

Youth unemployment and environmental degradation are two highly pressing challenges of our time. While the youth unemployment agenda is scattered across many sectoral and thematic areas, many of the key environmental degradation issues are linked to energy generation and utilization in both developed and developing countries. Further, the lack of reliable energy services also acts as a serious constraint to development in rural areas of many developing countries.  

Among many viable options, a key approach to address both of the above challenges is the promotion of renewable energy technologies. This approach links the potential of environmentally benign renewable energy technologies with enhancing job opportunities for youth through provision of reliable energy services in remote and inaccessible areas. It enables youth to use their capacities towards benefiting society, and sets forth a proactive process leading to sustainable energy services for income generation and productive use activities.

The strategy to link development and employment opportunities with environment was officially set forth at the United Nations Conference on Environment and Development (UNCED), and the Earth Summit, held in Rio de Janeiro in 1992. It was further elaborated at the World Summit on Sustainable Development (WSSD) 2002
, which acknowledged that the promotion of environmentally friendly technologies including renewable energy technologies would require, among others, awareness building, education and financing. These key focus areas have to be dealt with in order to make use of the hidden potential of renewable energy technologies for enhancing employment opportunities, which currently remains largely untapped.

This discussion paper compiles data and examines some of the key issues concerning youth employment opportunities in renewable energy sector, and sets the stage for further consultations and evolving strategies for maximizing the potential of renewable energy technologies in promoting youth employment and productive use as well as income generation activities, especially in the rural areas of developing countries. 

2.
Youth Employment Issues

Youth employment issues assume special significance in the context of developing countries, as youth accounts for almost one third of the total population in these countries. Loosing out on youth employment opportunities means loosing out on a proactive process leading to overall economic development and prosperity, ultimately, to improved standards of living.   

Figure 1 depicts the estimated population growth in different countries and regions and, hence, indirectly indicates the increase in jobs needed for youth in these countries and regions. 
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Currently, more than 90% of the jobs available to young men and women in developing countries are provided by the informal sector. However, wages in this sector are around 44% lower than in the formal sector. Moreover, in the informal sector protection and benefits, like social security, do not exist. Apart from being underpaid, many young people are also being underemployed. However, worst affected are young women, who are regularly discriminated against, while seeking employment. Their unemployment rate is around 20% higher than the respective unemployment rate of young men. Among the reasons for discrimination are lower levels of education, lack of skills and community support, and sometimes, even lack of right to property, which limits their ability to raise finances.

As mentioned earlier, low paid jobs, underemployment and unemployment have severe consequences on the youth and society as a whole. They result in a cycle of poverty and social exclusion. Both, Youth Employment Network (YEN), a partnership between the UN, the World Bank and the ILO, and Youth Employment Summit (YES), a global campaign to spur the world to action in providing employment opportunities for youth have been set up to address the cycle of poverty and exclusion, and promote productive work at the grass root levels.

3.
Energy and Development

The linkage of energy with sustainable development, employment opportunities and poverty alleviation has made it one of the top priority issues for international action as brought out during the discussions that took place at the World Summit on Sustainable Development 2002
. Providing access to modern energy services to urban/rural poor is also an integral part of Millennium Development Goals. 

Energy is inseparable from economic development. However, current patterns of energy use result in health, environmental, and political hazards. Health hazards include slower mental development, allergic disorders, problems with the respiratory tracts, and cancer. Environmental hazards include acid rain, ozone depletion and the impacts of global warming. Impacts of global warming are increased sea temperatures, which are expected to speed up the global water cycle leading to the faster evaporation, drying of soils, increased frequency of drought, storms, hurricanes, floods, and forest fires. Furthermore, increased sea temperatures will cause the destruction of coral reefs, and permanent flooding of vast areas of heavily populated lands. The consequence of the above will be political and social hazards caused, among other things, by environmental refugees, and leading to economic and political instability.

Hence, job creation potential of renewable energy will result from two factors: first, a growth of demand for reliable energy services, resulting from demographic and economic trends; and second, a growth of the renewable energy share in the total energy supply, resulting from an increased focus on environmentally benign renewable resources, due to the above mentioned hazards of traditional sources of energy.

It is becoming increasingly clear that demand for energy must be met with strong focus on renewable energy technologies, mainly for three reasons. First, there will be diminishing fossil fuel resources and hence, increasing fossil fuel prices. Countries with strong dependency on energy import will face budgetary problems, while countries with local energy supply will experience budgetary benefits from exporting domestically produced energy. Second, the national economies will benefit from an early transition to renewable energy technologies not only due to the early mover advantages but also due to a more smooth transition from dependence on fossil fuels to a locally produced renewable resource. If the country waits to the very last minute for fossil fuel supply, any disruption in fuel supply may result into economic instability. Third, the external costs of fossil fuels will not be avoidable in the long-run. The costs resulting from health care, loss in labor productivity, environmental degradation, and warfare to provide security of oil supply are extremely high, and the money spent does not create a productive environment, but the opposite.

As already mentioned, the current pattern of using traditional fossil fuels will unavoidably lead to the melting of polar ice and, hence, to a rise of sea levels. This in turn will lead to the flooding of islands and costal areas, resulting in environmental refugees having to be accommodated in the remaining non-flooded areas, and this in turn would create political and social instability. 

Bearing in mind the rapidly increasing demand for energy and the problems resulting from fossil fuels usage, the key strategy to ensure sustainable energy supply is a strong focus on renewable energy technologies. 

3.1
Global Trends

According to IEA Report 2002, total supply of renewable sources experienced an annual growth of 2% over the last 30 years, almost identical to the annual growth in Total Primary Energy Supply (TPES). However, renewable energy technologies such as geothermal, solar, wind, etc. recorded a much higher annual growth of 9%. 

Regional trends reveal that in Asia, Latin America and Africa emerge, renewable energy has high shares in total primary energy supply; this is due to very large shares of biomass in total energy supply from the renewable sources in these regions. So far as modern renewable energy is concerned, the OECD countries account for most of the use of renewable energy sources.  

In terms of grid connected renewable electricity systems, small hydro, biomass power and wind energy dominate the scene both in the developing and developed parts of the world.  The figure 3 below provides the status of the grid connected renewable electricity systems in 2000.

Figure 2: World Renewable-Based Electricity Generation
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Source:  IEA Report 2002
Figure 3:  Renewable Grid Based Electricity Generation
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Source:  Renewable Energy World, July-August 2003
3.2
Case Studies in Asia: China and India

CHINA

China plans to increase its renewable generation capacity many folds in next two decades. For instance, from 2000 to 2010 the generation capacity of geothermal and biomass energy is expected to double, wind and solar energy to triple, and ocean energy to quintuple. 

China’s electricity demand has more than doubled in the last decade, and is expected to quadruple by 2020 according to the International Energy Agency (IEA). In 2002 the installed generation capacity was over 350 GW. In the current 10th Five Year Plan (2001-5), the emphasis has changed from expansion of energy production towards structural adjustment that promotes clean and renewable energy. There are about 8 key laws in China that provide support for Renewable and Clean Energy.

Over the next decade, China has made extensive plans to expand its hydroelectric capacity above the current 79,000 megawatts of installed capacity. The Three Gorges Dam project remains the largest and most ambitious hydropower project currently under construction. The 18,200-megawatt project will cost $25 billion and in addition, the Chinese government has several other large-scale hydroelectric projects either under construction or in the planning stages with a proposed capacity of 10,500 MW. 

The Government of China is targeting the installation of 3000 MW wind turbines by 2010. Currently, six companies manufacture wind turbines of 600 kW size and above, including 3 Joint ventures. National Rural electrification programmes are being implemented targeted at providing electricity to about 30 million of the rural population who currently lack access to grid electricity. In the first phase 1000 village systems (approximately 600 using hydro, 300 using PV, 100 using PV-hybrids) have been installed. In the next phase, to last till 2008, another 24,000 villages will have systems installed.  The Chinese Government plans to employ 200,000 people by 2005 in the renewable energy industry.

Figure 4: China’s General Development Plan for New Renewable Generation (2000)
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Figure 5:  China’s General Development Plan for New Renewable Generation (2010)
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INDIA

The Indian government has major plans to accelerate the power developments from renewables in the future. These plans include measures to assess the renewable energy resources, efforts on Research & Development and technology development, expanding the manufacturing base and accelerating commercial developments. 

Ambitious targets for power generating capacity additions based on renewable energy technologies exceeding 10,000 MW by 2012 have been announced by the Ministry of Non-conventional Sources of Energy (MNES), Government of India. These targets are illustrated in Figure 6.

Some of the specific initiatives being planned and/or expected in the future renewable energy power developments in India include:

· Electrification of 18,000 remote villages in India through off-grid and mini-grid renewable power systems;

· Development of wind and biomass resource atlas of India and strengthening of the hydro, solar and waste-to-energy resource data; 

· Major developments in the areas of biomass gasification and combustion for power generation involving are expected in the short to medium term. This sector is currently experiencing a high growth;

· More grid connected, mini-grid and off-grid PV power plants and completion of India’s first integrated solar combined cycle power plant is expected; and

· The planned capacity additions in Fig 6 are expected to create over 50,000 additional jobs.

Figure 6: Projected Power Generation from Renewables for 2012
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Table 1: India - New and Renewable Sources of Energy Potential and Achievement

Source: Ministry of Non-Conventional Energy Sources, Government of India: Annual Report 2002-03.  

4.
Youth Employment Opportunities in Different Renewable Energy Sectors

Keeping in view the significant role that youth can play in sustainable energy issues to stimulate social and economic development and reduce poverty, it is critical to empower youth as well as to harness their potential to enhance employment opportunities in the developing countries. 

Further, promoting energy efficiency measures and renewable energy technologies also offer distinct opportunities to involve youth as entrepreneurs, trainers, social mobilizers and service providers. 

Job creation by renewable energy can be direct or indirect. Direct jobs are those created in the renewable energy industry; in case of bioenergy, direct jobs are also created in the agriculture sector for production of biofuels. Indirect jobs are created outside the renewable energy sector as a result of energy services made available to potential users.
Figure 7: Renewable Energy - overview and classification
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Table 2: Estimated Employment Rates for Different Renewable Energy Technologies, jobs per Megawatt

	Wind
	Geothermal
	Solar PV


	Solar Thermal
	Landfill/Digestor Gas

	Constr.

Jobs
	O&M

Jobs
	Constr.

Jobs
	O&M

Jobs
	Constr.

Jobs
	O&M

Jobs
	Constr.

Jobs
	O&M

Jobs
	Constr.

Jobs
	O&M

Jobs

	2.31
	0.28
	3.60
	1.59


	6.43
	0.11
	5.14
	0.21
	3.34
	2.17


Source: S. C. Bhattacharya, Asia Technology Institute, Bangkok, Thailand, 2003

Productive processes in developing countries are normally more labour-intensive compared with developed countries. The employment rates given in Table 2 do not consider indirect jobs arising out of energy utilization for other productive processes. Thus the total employment generation by different renewable energy technologies will be more than the values given in the Table 2. Indirect job creation is particularly significant in case of developing countries, where a renewable energy system most commonly can make energy available at the site of demand, which in turn can result in a number of employment generating activities at the local level.

The jobs in the renewable energy sector can be classified into two categories i) design and construction jobs and ii) operating and maintenance jobs. Design and construction jobs are associated with the designing and construction period of the renewable energy systems while operating and maintenance jobs are needed for keeping the systems operational throughout its life period. Both types of jobs per unit of installed capacity normally fall slowly due to economy of scale (i.e. increasing scale of manufacturing) and increasing experience and improvements. 

Expected job opportunities in the renewable energy sector lie in the following areas: Design and Planning; Energy Policy Analysis and Development; Energy Economics and Energy Management; Energy Efficiency Consulting; Assessment of Social and Environmental Impacts of Energy Systems; and Research and Development. Bioenergy produces more jobs compared with other renewable sources. Opportunities for youth employment in the renewable energy sector can be generated by government institutions, non-governmental organizations, and the private sector or simply by providing enabling environment for supporting self-employment opportunities created by introduction of energy services. 

Nations such as Japan and Germany are leaders in the solar photovoltaic markets, both as suppliers and consumers. Denmark, Germany and Spain mark the same trend in wind power. While NEG Micron (Denmark) and Vestas (Denmark) now lead the global wind industry, firms such as Kyocera (Japan) and Siemens (Germany) dominate the PV industry. Geothermal energy is an important source of power in Indonesia, the Philippines and Central America.

Table 3: Renewable Energy - Types of Jobs and Examples of Job Creation Potential

	Type of RE
	Types of Jobs
	Job creation potential/ examples

	Renewable energy technologies in general
	Design

Assembly

Maintenance

Engineering

Manufacturing

Management

Marketing

Financing & Funding
	Job creation potential – direct or indirect can be as high as over 150 per MW if one takes into account life cycle period of bioenergy renewable technologies.  

	Solar Thermal Energy


	· Engineers and skilled workers in solar collector manufacturing industries, sizing and installing systems, sales etc;

· Technicians for installation and maintenance.

In the future, managers, engineers, skilled workers, technicians and construction workers will also be required in solar thermal power plants and other solar thermal systems.
	A good example is 1600 Solar Home Systems (SHSs) installed in S. Africa where 21 employees (Integrated National Grid and Off-Grid Electrification Programme, South Africa) are part of the renewable team to manage and maintain these systems.

	Photovoltaic (PV)
	· Engineers and scientists for research and development;

· Managers, engineers and skilled workers for manufacturing; 

· Consultants, managers, engineers, electricians and technicians for installation and maintenance. 

· Many people are also involved in marketing and transportation/ delivery of components.
	PV lighting systems for 1,625 households where 33 solar engineers/workers are employed in different categories.

(ASVIN Programme: development and dissemination of solar energy systems for villages in the Himalayan Region of India)

	Biomass Energy
	· Engineers, scientists for research and development, consultants, and skilled workers in biomass manufacturing industries, sizing and installing systems, sales etc; 

· People in marketing and transportation/delivery of components;

· Technicians and electricians for installation, reparation and maintenance; 

Managers, engineers, skilled workers, technicians and construction workers in biomass gasification power plants and other biomass systems
	Biomass energy systems have maximum job potential – both direct and indirect basis. Once biomass based energy systems provide reliable energy services, it can lead to setting up of agro-based industries in rural areas.  

In India alone, biomass energy has the potential to create 3-4 million jobs



	Wind Energy
	· Jobs in wind energy are associated with manufacturing of different components of wind energy systems;

· Transportation/delivery of components;

· Installation as well as management of power plants;

· Operation and maintenance. 

· In most developing countries, large wind turbines are normally imported so that the full potential of employment generation is not realized at the national level.
	Although wind energy has less potential for creating direct jobs except for designing, construction and setting up wind farms or mills, recent technological advances have made wind energy one of the most reliable and economical renewable source of energy. It has great potential to create jobs in remote areas by providing reliable source of energy.   

	Other important renewable sources include hydropower or electrical/ mechanical energy produced by using energy of

· Geothermal energy (i.e. thermal or electrical energy produced from heat energy of the earth),

· Water,

· Tidal energy (i.e. electricity produced from changes in sea water level due to tides),

· Wave energy (i.e. energy associated with waves in sea).
	Design

Assembly

Maintenance

Engineering

Manufacturing

Management

Marketing

Financing & Funding


	Hydropower energy systems have maximum job potential – both direct and indirect basis. Once commissioned, besides energy, normally small hydro project can also provide water for irrigation, which can be pumped to desired locations. This can increase agricultural productivity many folds and consequent on/off farm income generation activities. 

Other renewable sources also have moderate employment opportunities.


4.1
Solar Energy

Solar energy can be used for water heating, electricity generation, space heating, drying, desalination but also to power small and portable devices such as watches and calculators. Moreover, solar energy provides power to satellites, electric lights and small electrical appliances such as radios. Solar energy is especially vital for rural and remote areas where the electricity can be used for remote homes, small businesses, schools, community centers, street lighting, telecommunication, pumping water, audio-visual signaling, cathodic protection of metallic structures etc.

The advantages of solar systems are overwhelming. They work without noise or pollution and bring energy to remote rural areas at an economic price. However, solar energy is available only intermittently. For this reason, solar systems need conventional backup systems using fossil fuels or suitable energy storage devices such as batteries or hot water storage tanks.

The demand for solar energy has grown by around 25% per year over the last 15 years. Worldwide installations of photovoltaic (PV) systems - which are able to directly generate electricity from solar energy, increased to 525 MW in 2002, up from 395 MW in 2001. For comparison: annual PV installation in 1985 was only 21 MW.

	Most jobs in solar energy sector are for

	i) engineers, scientists for research and development, consultants, and skilled workers in solar collector manufacturing industries, sizing and installing systems, sales etc; 

ii) people in marketing and transportation/delivery of components;

iii) technicians and electricians for installation, reparation and maintenance; 

iv) managers, engineers, skilled workers, technicians and construction workers in solar thermal power plants and other solar thermal systems.


4.2
Biomass Energy

Sources of biomass include:

· Wood and wood off-cuts (residues) from industrial forestry and woodland managements from saw mills or from recycling wood,

· Wood from fast-growing tree species (poplar, willow, Short Rotation Coppice - SRC) specifically cultivated for energy.

· Agricultural residues (straw, husk, stalk etc.) 

· Wood from agro-forestry, i.e. integration of trees in farmland and rangeland
· Sugar containing materials (e.g. sugarcane, beet, etc.) which can be used for the production of ethanol

· Starch containing materials (e.g. corn, cassava etc.)

· Oil plants such as palm, sunflower, coconut etc.

· Animal manure

· Municipal solid waste

Primary biomass can be upgraded to more convenient fuels by means of different conversion processes. Thus, charcoal, which is a clean-burning solid fuel, can be produced from wood and ethanol, an important liquid fuel, can be produced from sugar and starch containing materials. Biogas, a gaseous fuel suitable for cooking and running engines, is produced by microbial digestion of organic residues and wastes such as animal manure. Another gaseous fuel, producer gas, is produced by partial oxidation of woody biomass; it can replace diesel to run generators or pumps.  Vegetable oils can be upgraded to produce bio-diesel, a petroleum diesel substitute.

The most common use of biomass fuels is burning for thermal application. Therefore, over recent years, most research and development has been on improving efficiency of biomass burning. The plants available in the market of developed countries today - either small domestic firing systems or larger central heating stations - have all been developed to a high technical standard. They combine high efficiency with ease of use and comfort, and large units meet the standards of semi-automatically and automatically fed plants/central-heating systems run on natural gas or oil. Wood chips or fuel pellets are generally used for these systems. Industrially manufactured, standardized fuel pellets provide a good solution for both central heating and small- scale domestic firing since they combine high and uniform fuel quality with ease of transport and a long shelf-life.

Biomass accounts for about 15% share of world energy use and 35% of energy use in developing countries. Worldwide installed capacity of grid based biomass energy projects in 2000 was 32,000 MW of which the developing countries had a contribution of 17,000 MW.

Job creation potential of biomass energy:

Biomass energy is an attractive option since it has the highest jobs per kWh ratio among the renewable energy forms mentioned. This means, biomass requires more labor and, hence, provides the highest employment potential for youth at a given kWh output. Biomass job opportunities evolve in the following areas:

	Most jobs in biomass energy sector are for

	i) Engineers, scientists for research and development, consultants, and skilled workers in biomass manufacturing industries, sizing and installing systems, sales etc; 

ii) People in marketing and transportation/delivery of components;

iii) Technicians and electricians for installation, reparation and maintenance; 

iv) Managers, engineers, skilled workers, technicians and construction workers in biomass gasification power plants and other biomass systems.


Table 4: Estimated employment in the bioenergy sector

	Country
	Estimated employment figures

	Pakistan
	600,000

	India
	3-4 million

	Philippines
	700,000

	Brazil
	70,000 in ethanol industry

20,000 in charcoal making

	Kenya and Cameroon
	30,000 in charcoal production

	Ivory Coast
	90,000 in charcoal production


Source: Based on Remedio (http://www.usc.edu.ph/emr_rcp4.pdf)

Table 5: Job creation in the Bioenergy sector for three types of fuel production

	Person-years/PJ
	Establishment
	Weeding 
	Harvesting
	Transport
	Chipping
	Administration
	Total

	Intensive production, farmers
	112
	338
	248
	70
	13
	19
	799

	Intensive inter-cropping
	71
	196
	251
	71
	13
	19
	620

	Large-scale energy forestry
	34
	59
	85
	51
	13
	11
	252


Source: S. C. Bhattacharya, Asia Technology Institute, Bangkok, Thailand, 2003

4.3
Hydro Energy 

Hydro energy accounts for about 20% of worldwide electricity supply. This is one of the most reliable and economical way of generating electricity or mechanical power. Hydropower is a relatively clean source of energy. Each 600 kWh of electricity generated with a hydro plant is equivalent to energy produced by 1 barrel of oil. The hydro power projects are generally classified as:

· Large Hydro: which usually produce electricity to meet the demands of large townships and extensive grid supplies. The electricity production is usually more than 15 MW.

· Small Hydro: These schemes usually make a smaller contribution to the national grid supplies, which is typically in the range of 100 kW to 15 MW.

· Micro hydro: These schemes are generally used in remote areas where grid power is not available or viable. They range in the size from 1 kW to 100 kW.

· Pico-hydro: Such schemes are usually for powering household energy requirements, or low power economic activities such as agro-processing. They are below 1 kW in size and typically in the order of 100s of watts. Such systems are very popular in China and East Asia.

The main advantages of hydropower are:

· Power is usually continuously available on demand throughout the year although there could be seasonal variations in the level of power available.

· Constant energy source provided a reasonable head is available

· Available energy can be predicted

· Low maintenance 

The total generation capacity of grid based small hydro power worldwide is 43,000 MW of which 25,000 MW capacity is in the developing countries.

	Most jobs in Hydro energy sector are for

	i) Engineers, consultants, and skilled workers in civil construction, power generation and distribution; 

ii) People in marketing and transportation/delivery of components;

iii) Technicians and electricians for installation, reparation and maintenance; 


4.4
Wind Energy 

Wind energy is one of the most commercial and fastest growing renewable sources of energy, which can be used for a number of practical applications. At present, the most important application of wind energy at places where the average wind speed is 5 m/sec or higher is electricity generation. There are two approaches: centralized electricity generation using a number of large wind turbines at one location and decentralized generation using relatively small turbines; the major interest in wind energy today is in the area of centralized electricity generation. Offshore wind has the potential to deliver substantial quantities of energy at a price that is cheaper than most of the other renewable energies. The cost of production has been declining steadily as design improvements and economies of scale are realized. Germany, USA, Spain, Denmark, and India are among nations that have been focusing on harnessing the potential of wind energy.
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Although wind energy contributes to less than half percent to total world electricity supply at present, it is estimated that the contribution will grow to reach 2% by 2012. The cumulative global installations of wind energy currently are over 32,000 MW, which represent an increase of about 7,868 MW from the end of 2001. It is expected that within a decade, 145,000 MW of new electricity generation capacity will be installed based on wind energy with a market potential worth US $ 150,000 million.

Jobs in wind energy are associated with manufacturing of different components of wind energy systems; transportation/delivery of components; installation as well as management of power plants; and operation and maintenance. In most developing countries, large wind turbines are normally imported so that the full potential of employment generation is not realized at the national level.”

	Most jobs in Wind energy sector are for

	i) Engineers, consultants, and skilled workers in wind mill erection, power generation and distribution; 

ii) People in marketing and transportation/delivery of components;

iii) Technicians and electricians for installation, reparation and maintenance; 


4.5
Other Renewable Sources of Energy
Other important renewable sources include geothermal energy (i.e. thermal or electrical energy produced from heat energy of the earth, tidal energy (i.e. electricity produced from changes in sea water level due to tides), and wave energy (i.e. energy associated with waves in sea). These renewable technologies also have, to varying degree, potential to enhance employment opportunities for youth world-wide. Renewable energy technologies and information and communications technologies (ICTs) offer immense social and economic development opportunities in remote and inaccessible areas, which can enhance job opportunities on many fronts.    

5.
Emerging Trends
If we want to avoid our solutions of today become the problems of tomorrow, especially for future generations one has to focus on sustainable approaches. Hence, renewable energy technologies are what one needs to focus on when striving for sustainable economic growth. The impact of this approach is already visible. Sustainable energy scenarios developed by several international organizations suggest that the contribution of renewables to world energy supply will increase throughout the next three decades and beyond. This increase can unleash the potential of renewable energy technologies in terms of meeting the challenges of employment creation and environmental protection. Tapping the potential of renewables can be done through pursuing policies for ensuring level playing field between fossil fuels and renewable energy sources, and promoting R & D and commercialization of renewable energy technologies.

Targets set in some national and regional-international policies are quite high. In 1997, the European Commission proposed to double the share of renewable energy in the European Union (EU) from 6% to 12% by the year 2010. Based on this goal, different EU countries have established their national renewable energy targets. The resulting potential for direct and indirect job creation is overwhelming, and setting off a proactive process. 

Growth of the renewable energy sector is inevitable. However, growth potential estimations for renewable energy technologies vary. Assuming an annual energy demand growth of 1.7%, IEA estimates that by 2030, the world will be consuming two-thirds more energy than today. Most of the increase in energy consumption will occur in developing countries, where energy consumption is rising faster when compared with the developed countries. 

According to recent estimates, photovoltaic industry alone will generate about two million jobs worldwide in the year 2020. Most of these jobs will be located in the field focusing on installation and marketing of the solar systems. An EU-wide study estimates that the net number of jobs created as a result of increased utilization of renewable energy will be about 900,000 by 2020; of these 515,000 will be from biomass production. 

The EU-Emission Trading Scheme (EU-ETS) is likely to get into force in January 2005. It will affect energy intensive industries and users to reduce GHG emissions using various commercial options. Emission reduction commitments will be allocated domestically and EU emission trading will be enabled. A Linking proposal is in preparation to establish a strong connection between Joint Implementation (JI) & the Clean Development Mechanism (CDM), and EU-ETS. This approach being linked with an enabling policy on technology transfer can provide strong stimulus to developing countries, since CDM can contribute to the financing of renewable energy projects in developing countries for meeting their growing energy demand at the same time ensuring sustainable development. This kind of funding would be of substantial benefit since the necessary investment of developing countries to meet electricity demand increase alone is estimated at around $ 2.1 trillion in the first three decades of the 21st century. 

The technology transfer involved in CDM projects can help developing countries overcome the cycle of poverty and social exclusion. Since the nature of jobs created in renewable energy technologies will be different from conventional jobs, these jobs in management, engineering, consultancy etc, will require training and capacity building. Being trained, young men and women will have a relative advantage over adults for availing renewable energy technology jobs. Nevertheless, the number of renewable jobs created will strongly depend on the levels of penetration of different renewable energy technologies. Public policies would need to have enabling impact. In biomass intensive scenario of Low GHG Emitting Energy Supply Systems, generated by the Intergovernmental Panel on Climate Change, renewable energy accounts for 54% of global energy use in the year 2050. However, it would require vigorous promoting and removing of barriers to diffusion of Renewable Energy Technologies (RETs) within countries and across regions.

Some of the strategic areas where UNIDO is already facilitating/supporting involvement of youth as entrepreneurs, social mobilizers, service providers and maintenance operator in renewable energy sector
 are as follows:

· Provision of reliable energy services based on renewable energy technologies can give a boost to economic development in rural areas. For instance, supply of water through solar pumps for irrigation can reduce dependence on rains and can augment crop production and stimulate growing of cash crops by the farmers including vegetables and floriculture. Supporting fishing activities during the night through solar lanterns and renewable energy based ICTs are again good examples of productive use linked with renewable technologies where youth would have enhanced access to income generation opportunities, especially in rural areas.        

· As entrepreneurs, youth can take on the role of energy providers through renewable energy systems. However, to enable them to become successful energy entrepreneurs, UNIDO proposes to build their capacity and support micro-financing, training in energy technologies, operation and maintenance and networking activities.      

· Regular supply of electricity in rural areas through mini grids based on renewable technologies can stimulate productive activities such as agro-based industries for making fruit pulp and juices, pickles and packaging of frozen vegetables etc. UNIDO will facilitate youth to undertake training in technical maintenance of renewable technologies and systems to be installed as a part of mini grids, which will be operated by ESCOs (energy service companies). This would also enable youth to support agro-based industries wherever reliable supply of energy becomes available at the grass root level.      

· Technology diffusion and capacity building for market access and social mobilization are important activities under many UNIDO’s GEF funded renewable energy projects in a number of countries including China, India, Cuba and Zambia. Development of market linkages, standards and technology transfer are integral parts of incremental costs activities being implemented/proposed under these projects where again youth are expected to play a key role in entrepreneurship development, mobilizing communities and resources, and establishing market linkages at the state/local level.

· Since UNIDO plays a key role in supporting upstream policy level activities in renewable energy sector in the developing countries
, it can provide a unique opportunity to youth to get involved in awareness campaigns and information dissemination, provide feedback on the lessons learned in renewable energy initiatives and thus contribute to the national policy planning process.   

6
Conclusion

The creation of job opportunities for youth and the encountering of environmental degradation are two major challenges of present times. These challenges have to be addressed and overcome by joint efforts and individual responsibility. Since energy is inseparable from economic development/employment generation, and renewable energy is inseparable from sustainable development, the means of achieving both, youth employment and a sustainable environment, lie in harnessing the untapped potential of renewable energy technologies. 

Renewable energy technologies contribute to the achievement of national and international goals alike. They boost socio-economic development while reducing fossil fuel dependency. Moreover, in a way, they contribute to the achievement of the millennium development goals (MDGs): help in reducing poverty and hunger (MDG 1), support education (MDG 2), promote gender equality and empower women (MDG 3), reduce child mortality (MDG 4), improve maternal health (MDG 5), combat HIV/Aids, malaria and other diseases (MDG 6), ensure environmental sustainability (MDG 7), and develop a global partnerships for development (MDG 8).

Nevertheless, the vast potential of renewable energy technologies is still largely untapped for creating employment opportunities for youth. This is mainly due to existence of several barriers, key among these are lack of awareness, lack of education, absence of level playing field, and lack of funds. However, these barriers can be overcome by implementing appropriate action plans.

The first barrier concerning lack of awareness can be addressed by information dissemination through various types of media and press to youth groups using YES networks. The second barrier concerning lack of education can be tackled by establishing youth training centers for renewable energy technologies, and making use of their spillover effects. The third barrier, absence of level playing field can be overcome through enactment of appropriate policies and by providing enabling environment, and the fourth barrier on lack of funding, which is also the most important one, can be overcome by promoting private sector participation and enhancing job opportunities linked with renewable energy technologies. Funding being provided by global financial mechanisms such as GEF, UNF and other funding agencies are a significant step towards overcoming the funding barrier.

Renewable energy technologies contribute to a sound environment and support sustainable socio-economic development, thereby providing solution to two of the most pressing challenges of our time. The potential of renewable energy technologies to generate employment opportunities is enormous, and a rough estimates indicates that the employment potential of renewable energy technologies and markets could be as high as 100 million jobs – (direct/indirect) worldwide.  There is an urgent need for a cohesive and collective action to create networks and partnerships for promoting youth entrepreneurship development programmes based on renewable energy technologies at the global, national and local level, and enhancing opportunities for sustainable development.
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Figure 1: World Population by Region

















Source/System		Approximate Potential 	Achievement (as 						on 31 March2003)





Biogas plants			12 million			3.5 million


Improved woodstoves		120 million			35 million


Wind				45,000 MW			1,870 MW


Small Hydro Power		15,000 MW			1,509 MW


Biomass Power/Cogeneration	19,500 MW			484 MW


Biomass Gasifiers						53 MW


Photovoltaic			20 MW/sq.km			121 MWp *


Waste-to-Energy		2,500 MW			25 MWe


Solar Water Heating		140 million sq.m		0.7 million sq.m


Collector Area			Collector area




























































































�  Differences in definition and lack of reliable and comprehensive data on employment opportunities in renewable energy sector restricted discussions on this key issue at WSSD, 2002. 


� Youth Employment Opportunities in Renewable Energy: A Report; Source: Youth Employment Summit, 2002.





�  UNIDO’s Contribution to Youth Employment, A Status Report, 2003.


� UNIDO is funding two projects – in Zambia (Kasama) and in India (Andhra Pradesh) to support Youth Entrepreneurship Development Programmes based on Renewable Energy Enterprises.
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