
Journal of Education Research and Behavioral Sciences Vol. 4(4), pp. 135-141, April, 2015 
Available online at http://www.apexjournal.org 

ISSN 2315-8735© 2015 Apex Journal International 
 
 
 
 
 
 
 

Review 
 

Global viewpoints on the state of science, technology 
and sustainable development: Ethiopian focus 

 
Birhanu Moges 

 
Adama Science and Technology University, School of Educational Science and Technology Teachers’ Education. 

Ethiopia. E-mail: abirhanumoges@yahoo.com 
 

Accepted 21 April, 2015;  Published 30 April, 2015 
 

Science and technology are considered amongst the most effective means to enhance growth, socio-
economic development and sustainable development of nations. Sustainable Development is relatively 
a new concept that is being considered in many parts of the World including Ethiopia. Sustainable 
Development encompasses economical, social, cultural, security and participatory in decision making 
processes. In addition to the natural resources available, which is a core component of sustainable 
development, harmony and integration of all sectoral activities with friendly National as well as 
International Policies is a prerequisite for sustainable development. This paper explores global 
viewpoints on the state of science, technology and sustainable development. The objective of this 
paper is to provide an overview of science, technology and sustainable development and why it is 
important, and to provoke forward thinking on the development of a more coherent approach to solving 
global problems related to sustainability. In doing so, a holistic approach is used to critically examine 
the inter-relationship between the natural, the governmental, the economic and the social dimensions 
of our world, and how science and technology can contribute to solutions. The Ethiopian government 
has demonstrated impressive dedication and ability to create the preconditions for a market-based and 
socially inclusive industrial transformation by integrating science and technology for sustainable 
development. It is strongly committed to investing in science and technological learning in order to 
build new competitive advantages. This becomes evident in ambitious programmes to strengthen the 
Technical and Vocational Education System and to set up new universities as well as supporting 
institutions for specific sectors. The government has defined priorities for diversification and industrial 
development. Agricultural demand-led industrialisation and export promotion play a key role in its 
strategy. A framework for understanding and acting upon these solutions is presented, taking into 
account a variety of international, institutional and intellectual perspectives. The aim is to address 
growing concerns for the future of our interlocked ecological, political and economic systems in a 
highly populated world that is characterised by major social and economic disparities. 
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INTRODUCTION  
 
Ethiopia is a country of more than 1.1 million square 
kilometer, located in the Horn of Africa between 
approximately 4 degree and 15 degree north latitude and 
32 degree and 49 degree east longitude. Ethiopia’s base 
of natural resources is the foundation of any economic 
development, food security and other basic necessities of 
its people. Smallholder agriculture is the dominant sector 

that provides over 85 percent of the total employment 
and foreign exchange earnings and approximately 55 
percent of the Gross Domestic Product (GDP). Recently, 
the industry and service sectors are taking more share of 
the GDP. With more than 80 million inhabitants (2010), 
Ethiopia is the second-most populous nation in Africa 
after Nigeria.   The   average  age  of  the   population   is  
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17 years. With an annual population growth of more than 
2%, Ethiopia will have more than 120 million people by 
2030 (FDRE, CRGE 2011:8). 

Science and technology are considered amongst the 
most effective means to enhance growth and socio-
economic development of nations. Technological 
development has a profound and long-term impact on 
income distribution, economic growth, employment, 
trade, environment, industrial structure and defence and 
security matters (Stoneman, 1987). The acquisition and 
use of science and technology are critical for the 
achievement and sustenance of food security, as well as 
the promotion of public health and environmental quality. 
The importance of science and technology to modern 
societies, and the role of a technologically educated 
population in promoting social and economic 
development, has long been recognised (UN, 2002; 
2002a). At the same time, ‘modernisation’, if not properly 
managed, can exacerbate risk and its unequal social and 
geographical distribution can also widen disparities in 
personal incomes and well-being (Wyatt et al., 2000).  

The scientific and technological community can make a 
leading contribution to tackling major problems, such as 
fighting disease; overpopulation and urbanisation; the 
digital/information divide and the impacts of information 
technology systems on world financial markets; coping 
with climate change; confronting the water crisis; 
defending the soil; preserving forests, fisheries and 
biodiversity; trade in biotechnological products and 
building a new ethic of global stewardship (National 
Research Council, 1999; Stein, 2002; UN, 2002). The 
universalism of science, and the globalisation of 
technological production and trade, offer unprecedented 
opportunities for focused cooperation by scientists and 
engineers, and the institutions that employ them, to 
further progress on SD (Stein, 2002).  

It is significant that embedding sustainable 
development into mainstream policies for international 
cooperation in science and technology has been 
underdeveloped, particularly at the global level. However, 
it is just as significant that where major partnerships in 
S&T exist between developed and developing countries, 
sustainable development issues are often in the forefront, 
often in the context of technical aid to the developing 
countries (Stein, 2002a). What this approach fails to 
achieve, however, is systematic knowledge transfer 
between and amongst countries that are not directly 
involved in such cooperative ventures. It also 
presupposes a model of innovation as emerging from the 
developed world to be subsequently adapted by the 
developing world, whereas the reality of innovation is far 
more complex and evenly distributed than typically 
acknowledged by the ‘donor’ countries.  

Globalization of science and technology has been 
dominated by ‘bottom-up’ processes, driven largely by 
purely scientific dynamics or commercial considerations, 
neither of which is particularly well suited to defining or  

 
 
 
 
addressing sustainability objectives. In international 
terms, sustainable development is primarily a matter for 
the public sphere, and cooperation in science and 
technology provides the most important vehicle for 
implementing a sustainable development agenda 
globally. Effective dissemination of knowledge about 
science, technology and sustainable development is also 
critically important for the application of solutions at local 
and regional level. This implies a need for a knowledge 
infrastructure, which extends to all parts of the world, the 
highly industrialised as well as the underdeveloped.  
 
 
BASIC CONCEPTS OF SUSTAINABLE 
DEVELOPMENT 
 
Sustainable Development might be defined as a process 
of use of natural resources in a wise manner with a full 
participation of the people in the effort to eliminate 
poverty and work towards the general improvement of the 
livelihood of society. Sustainability is hence development 
that meets the needs of the present without 
compromising the ability of future generations to meet 
their own needs. Sustainable development encompasses 
social, economical, cultural, security and participatory in 
decision-makings. Security in this context means that the 
current living conditions are fulfilled and projects for 
future generation on sustainable transfer of knowledge, 
technology and resources as well. Accordingly, a variety 
of definitions of sustainability and SD are used in different 
contexts.” Accordingly to the World Bank (World Bank, 
2004; 2003; 2003a), development in the 21st century is a 
multi-dimensional concept which combines five 
perspectives, all of which are key to making development 
sustainable:  
 
i. Financial capital: sound macroeconomic planning and 
prudent fiscal management.  
ii. Physical capital: infrastructure assets, such as 
buildings, machines, roads, power plants, and ports.  
iii. Human capital: good health and education to maintain 
labour markets.  
iv. Social capital: people’s skills and abilities as well as 
the institutions, relationships, and norms that shape the 
quality and quantity of a society’s social interactions.  
v. Natural capital: natural resources, both commercial 
and non-commercial, and ecological services which 
provide the basic requirements, including food, water, 
energy, fibers, waste assimilation, climate stabilisation, 
and other life-support services. 
 
 
The main objectives of the sustainable development  
 
Sustainability development is probably the most daunting 
challenge that humanity has ever faced, and achieving it 
requires  that  the   fundamental   issues   be   addressed  



 
 
 
 
immediately at local, regional and global levels (UN, 
2002; 2002a). Such issues have not been addressed 
directly in neoclassical economics, which has been 
criticised on a number of grounds including: its 
assumption that growth will lead to well-being and 
environmental improvements; its failure to include natural 
resources as factors of production in the economy, its 
assumption that sweeping social and institutional change 
is necessary for development and its ethnocentric 
generalisations about human behaviour. There have, 
therefore, been calls for SD and novel approaches to 
development. In general terms, the primary objectives of 
SD are: achieve a reasonable and equitably distributed 
level of economic well-being that can be perpetuated 
continually for many human generations; reduce the 
absolute poverty of the world’s poor through providing 
lasting and secure livelihoods that minimise resource 
depletion, environmental degradation, cultural disruption 
and social instability ; and find the optimal level of 
interaction between the biological and natural resource 
system, the economic system and the social system 
(Barbier, 1989; Murcott, 1997).  

According to the UN (2002), progress on developing 
the concept of SD has been rapid since the 1980s 
including the Earth Summit (1992), the Brundtland Report 
and the Agenda 21. Throughout the rest of the 1990s, 
regional and sectoral sustainability plans have been 
developed. A wide variety of groups including the World 
Bank have adopted the concept and given it their own 
particular interpretations. These initiatives have increased 
our understanding of what SD means within many 
different contexts but progress on implementing SD plans 
has been slow (UNECA, 2003; 2003a). The different 
dimensions of sustainability include: elimination of 
poverty and deprivation; conservation and enhancement 
of the resources base which alone can ensure that the 
elimination of poverty is permanent; and broadening of 
the concept of development so that it covers not only 
economic growth, but also social and cultural 
development most important, the unification of economics 
and ecology in decision making at all levels.  
 
 
SUSTAINABLE DEVELOPMENT IN ETHIOPIAN 
CONDITION 
 
The GTP recognizes that sustainable development in 
Ethiopia can only be achieved if development is pursued 
in the social, economic and environmental areas in a 
balanced manner and ensuring that benefits accrued are 
equitably shared among the citizens of the country. 
Ethiopia aims to achieve middle-income economy as of 
2020-2023 while developing a green economy (FDRE, 
CRGE, 2011). 

Ethiopia has identified six priority areas among the 
reproductive health components of the ICPD Programme 
of  Action.  There  are  significant  achievements  over the  
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last decade in the areas of: family planning; maternal and 
newborn health; reproductive health of young Sustainable 
Development Goals people; HIV/AIDS and STIs; harmful 
traditional practices that relate to the social and cultural 
factors that affect women's reproductive health; and other 
reproductive health issues. For example, in 1995/96 the 
poverty head count ratio was 45.5% and decreased to 
29.2% in 2009/10.  

Ethiopia aims to achieve the Millennium Development 
Goals (MDGs) of halving extreme poverty and hunger by 
2014/15 (MoFED, GTP, 2010). Life expectancy at birth 
was declining in the 1980s, and dropped from sharply 
from 52 years in 1984 to 46.4 years in 1991, probably 
because of the HIV/AIDS pandemic, civil war and 
recurrent famine (Forum for the Environment, 2009.). It 
has improved over the last two decades, increasing from 
46.4 years in 1991 to 59.3 for 2011, according the UNDP 
Human Development Report of 2011. In 2012, the 
Ethiopian economy is estimated to be the third fastest 
growing economy in the world, and the first fastest 
growing economy in Africa (CRGE, 2011). The country 
has registered such encouraging economic performances 
through formulation of policies and implementation of 
programs and putting in place appropriate institutional 
arrangements. Ethiopia has sustained a record of strong 
economic growth during the last decade, contributing 
significantly to the sustainable development agenda: 
GDP has nearly tripled since 1992 with a corresponding 
reduction in head count poverty from 56 percent in 1992 
to 29.5 percent in 2011 (MoFED, 2012).  
The International Monetary Fund forecasts for Ethiopia a 
real gross domestic product (GDP) growth of more than 
8% per annum over the next five years. Foreign 
investment has increased from less than820 million USD 
in 2007/08 to more than 2 billion USD in the first half of 
the 2010/11 fiscal year. (CRGE, 2011) With regard to the 
environmental pillar, Ethiopia has developed and 
implemented a range of legal, policy and institutional 
frameworks on environment, water, forests, climate 
change, and biodiversity, as enumerated in Section 3.2 of 
this report. The Environment Protection Authority was 
established in 1994. The Institute of Biodiversity and the 
Ethiopian Wildlife Conservation Authority have also been 
strengthened with more power and mandate in 
conservation of biodiversity and sustainable use.  
Ethiopia has submitted the First National Communication 
in 2001 and the National Adaptation Program of Action 
(NAPA) to UNFCCC in 2007, and conducted the 
Technological Needs Assessment (TNA) in 2008. The 
country has also completed the preparation of a new 
work program for action, the “Ethiopian Program of 
Adaptation to Climate Change (EPACC) that updated the 
2007 NAPA. It has also completed developing an 
overarching framework and national strategy, the 
“Climate Resilient Green Economy” (CRGE). The Green 
Economy Strategy has been completed for seven sectors 
that    offer   the   highest   greenhouse  gas   abatement  
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potential: Power Supply; Buildings and Green Cities; 
Forestry (REDD+); Agricultural/Soil-based Emissions; 
Livestock; Transport; and Industry. Implementation of the 
CRGE strategy requires investment of $150 billion up to 
2030 (CRGE, 2011).  

The government has also created institutional 
arrangements for CRGE strategy implementation. A 
CRGE facility has been put in place within the Ministry of 
Finance and Economic Development. The facility is 
responsible for resources mobilization and disbursement. 
The EPA shall develop a system for monitoring, reporting 
and verification. The UNDP, as interim trustee, is 
responsible to manage the CRGE fund and/ resources. 
On the other hand, each sector shall have an 
environmental unit, and are tasked with preparing their 
respective strategy for resilience. In line with the African 
Consensus Statement, the following need to be 
emphasized:  
 
i. The strengthened UN environment organization should 
have increased authority to bring coordination and 
coherence to the range of multilateral environmental 
agreements, by promoting synergies while respecting the 
legal autonomy of the conferences of the parties to those 
agreements.  
ii. The strengthened UN environment organization should 
have the capacity to provide technical and financial 
support to developing countries, such as Ethiopia that 
have taken bold steps in climate resilient green economy. 
 
 
MEASURING PROGRESS TOWARDS SUSTAINABLE 
DEVELOPMENT 
 
The major challenges for the measurement of SD are the 
lack of a widely accepted operational definition of both 
SD and sustainability and the difficulties in measuring the 
inter-linkages of the three dimensions of SD (economic, 
social, environmental) are often mentioned and still not 
yet solved.  

Indicators of sustainable development are not available 
in Ethiopia and international and regional institutions 
have been grappling with the development of 
sustainability indicators for a long time. With the 
exception of some guidelines and frameworks there are 
no concrete proposals that can assist countries to 
develop monitorable sustainable development indicators.  

The development and use of sustainable development 
indicators at the national level must closely relate to the 
conditions and priority areas of the countries. The 
indicators should be able to gauge changes in the well-
being of the residents of the country as well as the well-
being of the ecosystem. These indicators should be 
developed by the relevant country level institutions taking 
into consideration their capacity to measure and interpret 
the indicators. 

Ethiopia   faces   the   following  challenges,  which  the  

 
 
 
 
country hopes to address in the medium and long term 
timeframe: The greatest challenge of all is posed by 
climate change. Unfortunately this challenge cannot be 
addressed by the effort of one country alone. Although 
Ethiopia is poised to do whatever is necessary and within 
its capacity through the Country’s CRGE strategy, climate 
change requires a global response.  

Ethiopia faces the following challenges that the country 
plans to address in the medium and long term timeframe: 
The greatest challenge of all is posed by climate change. 
Unfortunately this challenge cannot be addressed by the 
effort of one country alone. Although Ethiopia is poised to 
do whatever is necessary and within its capacity through 
its CRGE strategy, climate change requires global 
response. The major challenges in different sectors 
include the following: 
 
Social sector: Population growth, expected to be over 
120 million in 2030; Reduced quality of education that 
transpires due to the rapid growth of the sector; Cultural 
barriers to achieve desired goals in girls education; Urban 
squalor and supply of housing which is not 
commensurate with the urban population growth.; 
Scattered rural settlement; Slow progress in the provision 
of sanitation services; and Unemployment in urban areas.  
 
Economic sector: Increasing agricultural production 
while attaining green economy; Shortage of skilled 
human resources for the planned industrial development; 
Meeting the growing needs of the urban population; Lack 
of infrastructure in remote areas; and Inflation.  
 
Environment sector: Pollution in industrial and urban 
areas; Land degradation, fragmentation and impacts on 
rural-urban migration; and Lack of skilled human 
resources in planning and implementation of green 
economy strategy  
 
Finance sector: Slow and declining flow of new and 
additional financial resources from developed countries to 
developing countries.  
 
Opportunities sector: The last two decades have 
witnessed tremendous growth in infrastructure 
development in; Ethiopia. This will form the basis for 
rapid socioeconomic growth and coupled with 
environment protection, progress towards sustainable 
development shall be enhanced.  
 
Natural resources of the country such as water, 
geothermal, solar and wind resources offer opportunities 
for developing clean energy development needed to meet 
demand of the expected rapid economic growth.  

Political commitment and leadership that is provided by 
the Prime Minister of Ethiopia at the national, regional 
and international levels shall promote and enhance the 
implementation   of   the   CRGE   strategy    that   is   a  



 
 
 
 
cornerstone for sustainable development in Ethiopia.  

Ethiopia has taken a bold and ambitious decision to set 
its vision to achieve middle-income status by 2025 while 
developing a green economy. Ethiopia’s Climate Resilient 
Green Economy (CRGE) vision and strategy emanated 
from the Constitution of Ethiopia and the Environment 
Policy of Ethiopia approved in 1994 and 1997 
respectively.  
 
 

GREEN ECONOMY IN THE CONTEXT OF 
SUSTAINABLE DEVELOPMENT AND POVERTY 
ERADICATION 
 

Ethiopia has taken a bold and ambitious decision to set 
its vision to achieve middle-income status by 2025 while 
developing a green economy. Ethiopia’s Climate Resilient 
Green Economy (CRGE) vision and strategy emanated 
from the Constitution of Ethiopia and the Environment 
Policy of Ethiopia approved in 1994 and 1997 
respectively. Global circulation models predict a 1.7-
2.1ºC rise in Ethiopia's mean temperature by 2050. This 
could cause food insecurity, outbreak of diseases such 
as malaria, dengue fever, cholera and dysentery, 
malnutrition, land degradation and damage to 
infrastructure. To protect its citizens from such impending 
catastrophe and to attain its vision of becoming a middle 
income country by 2025 the government of Ethiopia has 
adopted a climate resilient green economy strategy.  
The CRGE strategy focuses on four pillars that will 
support Ethiopia in developing green economy:  
 
1. Adoption of agricultural and land use efficiency 
measures  
2. Increased GHG sequestration in forestry, i.e., 
protecting and re-establishing forests for their economic 
and ecosystem services including carbon stocks  
3. Deployment of renewable and clean power generation  
4. Use of appropriate advanced technologies in industry, 
transport, and buildings.  
 

In general four initiatives for fast-track implementation 
have been selected under the CRGE: (i) exploiting 
Ethiopia’s vast hydropower potential; (ii) large-scale 
promotion of advanced rural cooking technologies; (iii) 
efficiency improvements to the livestock value chain; and 
(iv) Reducing emissions from deforestation and Forest 
degradation (REDD). 
 
 

CONCLUSIONS  
 

Cooperation in science and technology offers potentially 
powerful means to inform policy design for international 
agreements and to provide the sort of joint creativity and 
capacity-pooling needed to advance and apply 
knowledge to global problems. However, international 
cooperation in S&T remains dominated by bottom-up 
initiatives,     bilateral     agreements,    and    exceptional  
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arrangements for large-scale cooperation. New 
approaches to public policy, and especially new, more 
flexible forms of multilateral cooperation, and effective, 
truly international expert advisory systems, would help to 
address the SD-related challenges confronting the world 
community.  

There is nothing new in the concept of sustainability as 
such; it is the political and economic context that is of 
paramount importance. Sustainability requires new 
thinking across the spectrum of human endeavour, not 
merely among scientists and technologists. Economic, 
social and institutional innovations must keep pace with 
technological innovations. SD is a multidisciplinary 
process that involves all issues, such as science, 
innovation, technology, R&D, information technology and 
e-commerce, economic development, health, foreign 
direct investment and multinational companies, 
international debt and aid, trade, politics, war, natural 
disasters, population growth, terrorism and related 
issues. The concept of SD ceases to make a meaningful 
contribution to the quality of life on the planet if it is 
devoid of the perspectives confronting and addressing 
the processes leading to poverty and resource 
deprivation.  

There is an urgent need to reach broad consensus, 
initially at the individual and civil society levels, on a set 
of basic principles and values that can guide the actions 
of people and institutions towards SD practices. This 
consensus must then be brought to bear upon the 
institutions of government, economics, science and 
industry to encourage the development of policies that 
systematically embed SD in scientific and technological 
research, and in mainstream international cooperation 
activities. In order to reach a satisfactory level of 
sustainability (as measured by the Environmental 
Sustainability Index), we must: achieve substantial 
growth in income and productivity in developing 
countries; manage the social, economic and 
environmental transitions to a predominantly urban world; 
attend to the needs of millions of people living on 
environmentally fragile lands; reap the demographic 
dividends seen in declining dependency rates and 
slowing population growth; and avoid the social and 
environmental stresses at local and global levels.  

Finally, as we work toward SD, we must strive not to 
lose sight of the big picture and that we must think and 
act both globally and locally. It is the aim of World Review 
of Science, Technology and Sustainable Development to 
provide a stimulus for knowledge exchange and 
cooperation worldwide that focuses on the application of 
science and technology to SD everywhere in this 
interdependent world. 
 
 

RECOMMENDATIONS 
 

Sustainable development as a concept does not seem to 
be  perceived  by  majority  of  the  population   including  
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government bodies. Sometimes the term itself is referred 
as newly introduced terminology that is considered as a 
spice to make proposals attractive for funding. Similarly 
subject matters such as gender issues and environmental 
issues are also taken as compulsory terminologies that 
should be just touched upon or somehow included in any 
policy, strategy, and project documents without serious 
consideration and definition of the issue. Therefore, 
awareness-raising campaigns on the subject matter itself, 
its contents and other relevant aspects shall be done 
from the grassroots to policy makers’ level. It has to 
explicitly be defined what sustainable development 
encompasses, what type of links shall be considered 
primarily among the various national as well as 
international policies, who shall do what, how shall it be 
monitored and evaluated, what are the 
indicators/guidelines for evaluating an impact and so on. 

The approach of the new government set up has been 
allowing the decentralization of power to regional states 
as to closely manage their resources, build capacity to 
bring a change in the overall economic activities and 
develop local governance. In the process of transferring 
these responsibilities, a number of gaps have been 
created between the federal and regional states. As a 
matter of fact, there were states, which couldn’t fill the 
various positions in the different bureaus. Situations are 
getting better, but still there is a gap in coordinating 
activities that would lead to sustainable development. 
Therefore, the support from NGOs and the international 
community is expected to provide assistance towards 
achieving a goal in creating enabling environment of 
integrated and sustainable development and good 
governance. 

Support and strengthen local NGOs as well as CBOs to 
make them capable of having full participation in all 
aspect of development processes focusing on policy 
formulation, analyses and monitoring and evaluation of 
impacts. 

Support and strengthen empowerment of women both 
at federal and regional level. Facilitate analysis of 
national policies and strategies to make sure that gender 
issues are properly addressed in all development 
agenda. Support in the area of changing harmful 
practices on girls and women are also highly needed. 

Past experiences showed that negotiations of 
international agreements are undertaken under financial 
constraints of the developing countries, including 
Ethiopia. Because of this reason, members in negotiating 
teams cannot consistently attend the meetings. If serious 
partnership is sought, developed nations have to provide 
assistance required to overcome such associated 
problems. The other important issue is that there are a 
number of conditions posed by developed countries such 
as that of the World Trade Organizations. Ethiopia has 
been attending WTO meetings with an observer status 
and a consultation forum has been organized to assess 
the benefits that might be obtained from being a member  

 
 
 
 
of such huge organizations. Ethiopia, being member of 
the international community shall collaborate with others 
but it should not be at the cost of its poor people. 
Therefore, agreements shall reflect mutual benefits of 
nations rather than one exploiting the other by different 
means.  

Other areas of development that need assistance are 
sustainable resource management, enforcement of 
benefit sharing mechanisms, developing alternative 
energy sources that relieves the pressure on forests, and 
other development activities. 
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