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Serious issues and challenges facing the world

39% people do not have safe water ï2.6 billion human beings

35% people do not have improved sanitation - 2.3 billion

24% people do not have electricity ï1.6 billion 

20% people live in poverty (<1$/day, 70% women) ï1.3 billion 

15% people lack adequate housing/live in slums ïover 1.0 billion 

15% people lack any ICT connection ïover 1.0 billion 

13% people go hungry every day - 852 million

Life expectancy - poor countries: 52 years; rich countries: 78 years

These are engineering problems with engineering solutions!



2

3

UN Millennium Development Goals (MDGs):
2000 - 2015

8 MDGs, 18 quantifiable targets measured by 48 indicators

1. Eradication of extreme poverty and hunger

2. Achievement of universal primary education

3. Promotion of gender equality and empower women

4. Reduction of child mortality

5. Improvement of maternal health

6. Combating HIV/AIDS, malaria and other diseases

7. Ensuring environmental sustainability

8. Development of global partnership for development
(only 8 includes any reference to science and technology ïthen mainly ICT)
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Engineering drives development

Knowledge drives social, economic and cultural development

Knowledge relates particularly to engineering, science and technology 
(EST)

Knowledge application and innovation, at all levels, is essential for 
addressing the UN Millennium Development Goals (MDGs), especially:

reduction of poverty and the eradication of extreme poverty, 
sustainable development, climate change mitigation, adaptation

although this is often overlooked

Knowledge in EST is a major factor in social change/transformation

Technology and technological trajectories are shaped by society

Engineering is often unseen and underground, literally, eg Bazalgette
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Knowledge and poverty reduction

Poverty is a reflection of the limited access of people to knowledge 
and resources with which to address basic needs, including: 

water supply, sanitation, housing, food production, energy, 
transport, communications, income generation, job creation

Knowledge in engineering and technology help poor people to 
reduce poverty and promote sustainable livelihood development

Issues and challenges with knowledge relate to:

access and application

increasing knowledge divide between rich and poor countries

Knowledge divide ïmore serious than the digital/economic divides

Knowledge divides us, especially knowledge in EST
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Engineering for sustainable development

Engineering is vital in addressing issues of sustainable development, 
link to Decade of Education for Sustainable Development (2005-14) 

- UNESCO is the coordinating UN agency for the Decade

Activities need to focus on environmental/ecological engineering:

¶ waste management, water supply and sanitation

¶ cleaner production and recycling

¶ energy efficiency, conservation and renewables

Development of activity on engineering and technology for 
sustainable development, climate change mitigation and adaptation

In Germany, over half sustainable development courses are in 
engineering
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Engineering, innovation and climate change

The most specific and pressing need for engineering and innovation 
in sustainable development relates to climate change.

The Intergovernmental Panel on Climate Change emphasises climate 
change mitigation, adaptation, technology, finance and investment.

Key mitigation and adaptation issues to reduce greenhouse gas 
emissions relate particularly to the need to apply existing and 
develop new engineering and lower-emission technologies in:

Å Improved overall and end-use energy efficiency technologies
Å Higher efficiency combustion technologies
Å new auto and transportation technologies
Å CO2 capture and sequestration, decentralized power generation
Å Application of affordable renewable energy technologies
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Engineering, poverty reduction
sustainable development and the MDGs

Engineering and innovation are vital in addressing the MDGs, 
especially poverty reduction and sustainable development, at two 
levels:

Macroïeconomic/infrastructure development

Micro-level direct applications

- think global, also act local

At the macro level, SET, innovation and enterprise supports 
economic, industrial and infrastructure development
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Engineering, innovation and development

Innovation and engineering applications:

Not just hi-tech

Includes introduction of technology that is new to the user and 
user-group

eg ïnew water pump for African farmers:
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Intergovernmental Panel on Climate Change (IPCC)

IPCC Major findings:

Å Climate monitoring and models have greatly improved
Å The planet has warmed
Å Most warming most likely due to greenhouse gases
Å Greenhouse gas production will continue to rise through 21stC
Å Warming will continue through the 21stC

IPCC estimates rise in global average temp of 1.8 ï4.0°C over 21stC.

Anything over 2.0°C is likely to be catastrophic for the world.

Immediate action needed to prevent catastrophic/irreversible change. 

Importance of COP15 Climate Summit and ongoing activity.

Kevin Anderson, Director, Tyndall Centre for Climate Change Research
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Urgent and necessary need to change é SL rise:
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Overall challenges for engineering

Face the challenges of sustainable development, climate change

Economic crisis ïinfrastructure and engineering important

Promote engineering as problem-solving, part of the solution

Promote public/policy perception/understanding of engineering

Engineering capacity and capacity building:

decline of entry of young people into engineering, esp women

we need more engineers, greener engineers

Failure to meet challenges:

not enough engineers, brain drain, skills shortage

impact on development, developing countries
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Engineering ïparticular challenges

Engineering capacity and capacity building

Decline of interest/entry of young people into 
engineering, especially women

Perception: boring (nerdy), hard work, poor pay, env impact

Relates to school science ïturn off ~10-12 years old

Effective development and application of engineering to 
address the MDGs

Help close the knowledge gap

The biggest gap between rich and poor countries relates to 
knowledge and knowledge application (more than the ódigital 
divideô)
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Particular need for international cooperation:

Assist developing countries in promoting innovation and associated 
support policies, capacity building, staff exchange, studentships 

and information exchange,

Develop strong partnerships with developing country counterparts, 

especially R&D cooperation with partner countries,

Help increase R&D capacities in developing countries with support 

funds and services,

Help disseminate R&D results from developing and developed 
countries, support innovation, technology transfer and 

associated policies and investments.
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Internal challenges for engineering

Need to make engineering education more interesting/relevant

To do this, we need to make university courses more interesting:

Å Better learning/teaching pedagogy, curricula, materials

eg problem-based learning, just-in-time, hands-on

(eg less diff equations in first year ïHumboldtian model)

Å Emphasis on problem-solving engineering and applications 
to address major issues facing the world - eg poverty, SD

Solve two challenges at once:

Face issues of sustainability, climate change

Attract students to engineering

eg ïgrowth of EWBorders groups, ICE Presidential Apps

16

Engineering Sciences Programme at UNESCO

Capacity building in engineering and technology

Engineering education, pedagogy, learning/teaching materials

Engineering and technology to address the MDGs, esp:

Poverty reduction, sustainable development, climate change

Promoting international cooperation in engineering
eg World Federation of Engineering Organisations (WFEO)

Int Council of Academies of Eng and Tech Sciences (CAETS)
International Federation of Consulting Engineers (FIDIC)

Various extra -budgetary and related activities
eg Daimler-UNESCO Mondialogo Engineering Award
Swedish aid SIDA ñInnovation for Developmentò project

Proposal for an ñInternational Engineering Programmeò
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UNESCO Report ñEngineering: Issues , 
Challenges and Opportunities for Developmentò

Produced in conjunction with WFEO, CAETS, FIDIC - the three main 
international engineering organisations.

Over 100 contributors to the Report, 
publication and launch September 2010

Eight sections/chapters, 250 pages, A4

Introduction
Engineering and development
Emerging and future issues
Status report on engineering 
Engineering around the world
Engineering applications
Engineering capacity, education 

and training
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Extra -budgetary activities include:

Daimler -UNESCO Mondialogo Engineering Award

To promote international cooperation among

young engineers to design project proposals

that address the UN MDGs

First round 2004-5, Second round 2006-7

Over 2,000 student engineers took part

Third round 2008-9, record participation:

932 project ideas from 94 countries 

ú300,000 in prizes to support project

Very successful, award-winning activity

Lots interest in sustainable development 
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Eg óUjeliô stove + thermo-electric generator in Nepal                                                                  
(Daimler -UNESCO Mondialogo Engineering Award)
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Other publications include:
Toolkits learning/teaching materials:
E-pub ñIntroduction to SD for Engineeringò



11

21

International cooperation in engineering

World Engineersô Convention - 2000, 2004, 2008, 2011

UN Millennium Project Task Force on STI

Other networking: EWB, ESW
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UNESCOïICE cooperation

Capacity and capacity building
Need for better information and research on engineering and 
engineering education

Transformation of engineering education
Cooperation on activity/project/problem-based learning, in 
conjunction with above information and research

Promote engineering applications
As part of the solution for MDGs ïpoverty reduction, 
sustainable development, climate change mitigation/adaptation

International young engineers apprentice scheme
Building on the ICE scheme, Mondialogo Engineering Award etc
ICE and other engineering organisations and UNESCO

http://en.wikipedia.org/wiki/File:Institution_of_Civil_Engineers.png
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Other discussion points and ideas etc:

Infrastructure:

President Obama emphasised importance of investing in 
infrastructure for economic recovery and growth

- total investment $80.9 billion

- this has particular importance for engineering

US/Euro governments spent $4,100 billion on bank bailouts

45 x funding than US/Euro governments aid in 2007 ($90.7bn) 

Same order magnitude Sachs estimates to end extreme 
poverty over next 20 years - $135-$195 billion per year

Get engineering onto the development agenda

eg UNDAF, MDGôs, PRSPôs

Development banking/finance/microfinance
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Advocacy and influencing policy makers

Shift going to work, Katse Dam, SAICE
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