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ENGINEERING INPUTS FOR THE ATTAINMENT OF THE MILLENNIUM 
DEVELOPMENT GOALS (MDGs) IN LESSER ECONOMIES 

Eng. Prof. Samuel T. Wara, PhD, FIET, FNSE, R.Eng. 
of Electrical &Computer Engineering. !gbinedion University Okada Email: docwarati@valroo.com 

highlights the MDGs, their relevance and the role of engineers in achieving the MDGs in lesser economies 
economies in the African continent. It highlights the challenges and the relevant engineering inputs aimed at 

these challenges. Finally the paper concludes that sound engineering and technological solutions remain the 
of achieving the MDGs, that is, if the MDGs must be realized: capacity building, energy infrastructure, 

and evaluation of the projects, environmental sustoinability, maternal health and infant mortality, 
cross border partnership and networking must be re-engineered and encouraged by engineers with lhe 

·of governments, private sector participation, funding/concerned agencies(WHO, World bank) and the people of 

Ov .. rvi""' of the MDGs 

highlights .. the goals and the targets of the MDGs as shown in Table 1 and other initiatives for African 
are summarized as a platform for other lesser economies. 

*Hunger 

*Poverty 

*Gender Equality 

*Maternal health 

*HIV/AIDS, 
*Malaria, others 

.. 

Aim 

Eradicate extreme hunger and poverty 

Achieve Universal primary education · 

Promote gender equality and empower 
women 

Reduce child mortality 

Improve maternal health 

Combat HIV/AIDS, Malaria and other 
disease 

Ensure environmental sustainability 

Target 

i) Reduction of the. proportion of people 
with revenue 'Jess than $1/day by 50% 

;. 'between·I990and 2005 
·~:~·"~.:'t ·~'< ·!· ~ f.,"~};'.~.·/ l ' 

~ii)oReduction~by 50% the proportion of 
·' ,,J pe~ple<who(·suffer from between 1990 

and2005 . 
A.~ 

iii)Ensure completion of a full 'course of 
primary schooling by children (boys and 
girls) 'everywhere by 2015 

gender disparity in primary 
and secondary preferably by 2Q05 and to 
all levels of education by 2015 · 

v) Reduce by 75% the maternal mortality 
ratio between 1990 and 2015 

vi)Reduce by 75% the maternal mortal 
ratio between 1990-2015 

vii)Reduce by 50% HIV/A!DS by 2015 
and begins to reverse the spread of 
HIV/A!DS 

viii)Halt by 201 5 and begin reverse of the 
incidence of malaria and other major 
diseases 

ix)Integrate the principles of ~ustainable 
development into country policies and 
programs and reverse the loss of 
environmental resources 

x)Halve by 2015, the proportion of people 
without sustainable access to safe 
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Goal No. Key Words' 

8 

',•; 
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*G 
*Partnership 
*Development 

• •i'' ' ; ~ 

I 

~ ~ '. 

1\·,. 

To ·develop a global partnership 
development 

I t , " ','I' , ~· ·:I~ \• ~ \. \ .' 1,\ \ 
1
, 1

1:'' ' II 

mmerce, Finance 
develop an open mle based ,prerlirtoh 

, .. ,noJ1~cliscriminating trading. and 
,,\:·~ ··_..·,r: ::, .. i\ .•• :.'. .... ·.\·.:~\"'"··,··,,:,~,\ .\··)~~-syste1_11 
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'·x'iii)''· Needs Assen~entsl: 
> .. "special' needs of least 
;, countries:· ,,•• . 

. ',:; t'_ ... t ;':\ 

,·"• ~ 1-'.' .',1 ·; ,····'l·l \l-,\1: .• \H\',~!, \.,\ 1''.'·t'·\:· .. ;: __ ·~.\\\';·.~'\\\.'i'.\'.'. 

1.2 

1.2.1 
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, 1., ; l ':· 11 ~. : i 

.;;( . . q 
.:_\,t ~1~' !H:;: 

xvi) Youth employment and productivit 
In co79per,at~o,I\ , , ;with .,. 1 rl"uPinnir 

coimtdes; : 9~tYelop.: .iand 
·---;strategies for . decent and 

:;·)1Work for youth. '' :·•:.' 

xvii)Ess~ntial Drugs: in co-operation 
pharn1aceutical companies, 
acces$ to affordable, essential 
developing countries:··· ·';' · 

) ' 

:,, ~-'J'.J -~··.1~:;·,~,~~]~·:~;- f\ .. J.i 1 i.~ ... : if.,~i '.(! ;_·-~ ;~l·;~~i ~;;~;-~·,-·~;-_i-X.V~I~ Technologies: In 
private· $ector; rriake 

the benefits of new technologies 
i!•) 

' ' 

. . ' . . . . . . . ...... -----·- -~- ~ ....... --~-- ·---~·- . l-
o'qle~;Iriiti~'tivcs'FC:if.AfricanD~v'el'opmeiit '.'!::I .. ·.~J.J::ui:.-1 nhw.>~i :Jl~J'r!VJ'l ) 
··. ·.:_..! ·. !.;r.i:.J~·...:uj (f· ... :>:~ <· ..... ,.;_!, : • iDf!!-;J,'' l 
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World Sunimit dit'Sustain'able Development (WSSD) ;.:·., r:· 

'These cites' the'pillarkJ~r·~~siainable development as the ~co~6h~c;·En~i~~1~~l~l; 'a~d Social Pillars respectively 
and recomme'nd foF action 'the'biiilding' at the national level, of capacities for the elaboration of science and technoloQies 
policies and stqltegie(Mr De.sai, the.set;retary general ofth~~S,SJ? e!l}p,~~~.i7r.9~i,quote 'Sc,i€ipc~ ~~~Jec!m~logy 
be placed at the !1eart ofpQlicies to P\omote.sustainable development". : , 

1:2.2 The Blair Comt'nission Report· ,:. 
I ! ~ / , ( ; ~ ': ~ · .• { ! ; : ! • ·, . : 

·,:' ''"~ t; . !'.I.! . 

The report identifies professional skills and Leaderships (S&L) as key to achieving development while highlighting 
, problems confronting African countrit;:s in this report. Quoting from the report" Qualified professional staff are 
, lo all forms of development. The dell~ery of health, education, and other services depend on them. They special 
collecting and managing Data, and Debating and developing good policies, based on the evidence of what works 
what does not. They essential to implementing those policies and to monitoring how are put into effect. Scientific~lly 
technically proficient' staffs arc needed to identify opportunities arising. fron1·innovations and scientific discoveries 
dcvelop'effcctive policy in areas such as trade and resource management. Especially in the private sector, these particr'·1 

skills arc key to performance and innovation. Africa has been lacking skilled men and women in all these spheres 
fundamentals to this shortage are the loss of much Africa's pool of skills to the developed world. Around 70% 

.Ghanaian medical officers trained in the 1990s have and it has been estimated that there arc more African Scientists 
engineers working in ti1e USA than the whole of Africa. This shortage starts with higher education, which ought to be 
breeding ground for the skilled individuals whom the continent needs .... But many of Africa's higher ' 
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<.institutions ·are skill ·in a·.state.in:.a :state of: crisis, They .lack physical .. infrastrucq.tre , such as interpel. ~ccess, .libraries, 
.textbooks; equipment; .laboratories .a-nd classroom spaces: ..... demand for, higher, educa~ion is. increasing in 2000. Nigcrria 

· ihad the capacity: to .accept.onlyJ2%' ofqualified candidat~Js .. Hit by. .these,pr!!ssures apd a,lack, of (un<,ling, the Research 
'capacity of· Africa :s institutes has declined: :The. capacity that does exist· is not ~eing used, efficiently, as. th~re, i~, limited 
collaboration; and human and financial resources are spread thinly .... The science gap between Africa.andthe res!.o(,the 
world is widening and under business as usual this gap will continue to grow. · · · · 

>.-." ~~; , ; ·; r' ; ' ,I ~ .: .~ ; . \ f ,' • ;, ~ j , I ,, ,' • 

In order to deal with the problem, the report recommended in 2005 that the international conummity commit US$ 500 
million per annum over a ten year period to revitalize Africa's institution of higher edttcation; specific,action for 
strengthening science, engineering and technology capacity to enable countries to lind tl;eir 0\~ll solutiO!~~ to their 'own 

,;problems, bring: :about step,. changes in. areas .from. Health, ,:water supply, :Sanitation, and energy to ,11ew, challe11ges of 
;urbanization and climate change; critically accelerate economic growth,, ;1nd e11ter. the. global economy. 

' ~ ! .. ~ ' " . ' ' ;· :;,, 

:;,} .• 1.3· ·The New Partnership' For Africa's:Dev.elopment (NEPAD.). , ··r· :.•.'' 

This is the socio- economic framework for -regional interaction, eradication of poverty and sustainable develop~ent 
~·aimed at ,putting back Africa• on .the w.orlds development agenda so th1.1t. Africa truly .claims this milleium. togetber with 
other supportive initiatives such• as MDGs and ,WSSD. ·· . • . , . · . . - : , · . . . 

' ' . ,., ' 

their inaugural meeting, ministers.of science and tec!Jnology ,noted. that the ability. for African c,ountries to create, 
diffuse and utilize scientific and technical knowledge is a major deterrent ·of our capacity.. to. take. advantage. of 

. international trade and effectively c.owpete in the world economy as~ell as, improve the quality o(life. pfour,people. 
This is based on their conviction that scientific advancement and technological innov~~ions are, .~ri~i~g forces for 
ecoi'IOmic growth and sustainable development · · .... 

Th~~. wh~tl1er th~ i~iti~tive fo~' d~v~i~pm~nt 'are ho~e groWJJ or intern~ti~riai in nati.ir~, the key elem~nts 'of science, 
technology, engineering, and innovation(SETI) is key to achieving these goal. . · . ·. 

• 'J ' ,,_, '.'1 

In lamenting the MDGS, the former UN Secretary General;'Kofi A. Annan, noted:'•we will have to rcac~'the MDGs 
WQrld\yide and ,in most, or even all,, individual countries but only if we. break with business as usual. We cannot win 
'>vernight. Success'. will require sustaine'd actio~ across the entire d~cade between now artd the deadline. It takes tifile to 
train the teachers, !lurse;s anct engineers: .to iJuMth.e r6aas, schools1 nospl'ials;· to grow the small and large businesses 'able 
to create the jobs and. income needed. s~' we inust stiirt now. And w&'mtisr more ihah double globaHlevel'oprrient 
assistance in the next few years. Nothing .less will help to ,achieve the. goals". . . 

l • ' ' i ' ' ' • • : , ; ' • 'f ' {: ' ' . •' , ' · • -: ': 1 , ' · ; ', I 1 • ~ , ,' ' j I; ',• ('. ; iJ ' " · ; i · 

IMPORTANCE OF MDGS TO LESSER ECONOMIES 
. . . . .... __ ·-·-· . . . . _ ..... _,.; !·n.~.:~ .. ~;_Ur.~:·~!!_~~'~·:~· J>•·J~i·:·.;r · .. \ .. ~ 
ie MDGs. ~[~' the. ~ost. 'bro'a~H; : ~~;ppbh~d, ~nddp~haenf ~l'id •• twi.te~bou~d' s'p~ti~c poverty iedui:ti6n targets . that the 

international community has .established.-The Human DeveJ6pmeiit Index (HDI) is poor.in lesser economies; hence it is 
very pertinent that.the ac'hie~ement' of the MbGs'.'i's ,veryVig~nt anci'critical esj:i~ciaily wH2n\v~·Mie''tha't '* } •/ .. . ' 
• about 35%6fthe,pop{;J~tlo~s'ln·:·th,~se ecd~cirr\i'es:li~e iri'htrb'fi~p<;i\I~Hit'~(~ohs~ming about 3000 calories or lo,~er 

d 
'1 ) I,., '. ,. •'!•Ld ·--·-.I_', 4• : '{ii:Jfd"J;,; (l~lil I I 

. at y.. . . .. . ... , : . 1 . 

. . 54% ofthepop~i~tion a~e ,Ih:i~g;ift,relative poverty. ''l' ::~,' I' . 
Prop?rtion of.lan. d cpv·e. re1.,b~ .. f~;.~~tl2 .. 6'?;'o ,·. .. j·. 
Slow growth rate, in priva~e)nv~stment , l .. 
30% personal computers (per I 000 peopl~) ' j 

· Ins~ffi~ient w!'r:s.ened,d~ta ~ll:c,~;pon crmissip~ ~pe;,,~~pi_t~)·a_np,p;~~porti?.~)of t?i~:'P<?!Julation ~it,h access to basic 

samtahon., '.':,,'.·.·":i,,',.·',,:;:;::::',~:: :, : ,:,., ''" ,,.,,.,,! ,, 
the;a<;~ieven1~~t o\~1) th,e MI?,8s would require a more robust and sustained ~fforts . 

• 
Lesser ecpnqmie$ ,w!H.h.ave tQ,·~~~·\;th~'. follo,wing challenges to achieve the MDGs:1 

r,r.rove their system of information gathering and maLtagement. 
Promote/Pr~sti_cegood. go~ernance.at all tiers of government. 
Domesticate' ti1e Mbds. '' ' ' · ' ' 
Promote policy coherence and planning p~ocess at all levels of government. .. 

. Collal;>Orate and encourage functional pat1nci~ship with the private sector and civil societies to achieve restilts . 
. '''Seek donol·'/iiilinanit~,'ia'n a'idancUciil&'upfunding·to addte'ss'ihc hi!gefuriding gaps.· · •·• ·· ·· ' .,, ' · '· · 

·"· .~ .. I •• ' - ' ' ' " ' ' • ' .' i ' d :. :: • : . . ..i _I ' • : J . I ( • ; ; ' '. ! . .' ! ' i' ~ I ' • ' ' . .... .. ' ' . 
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Engineers in the lesser economies must therefore serve as a source of independent, credible and timely 
government, policy makers and the public on all issues enshrined in the MDGs. These should include 
evaluation, and improvement of education, of schools, creation of centers of excellence, creation and provision 
entrepreneurs, local infrastructures and services for economic and social growth. Also, local engineering 
should be encouraged. 

3. 0 THE ROLE OF ENGINEERS IN ACHIEVING THE MDGS 

3.1 Health Care Delivery 

About 38% of the MDGs relate directly to health with emphasis on maternal and child health. Also, the remaining 
have an indirect relationship to health. The involvement of all the technical arms of the UN, international organization 
other stakeholders (professional organization: engineers, scientists, planners, health care workers), community " 
human right organizations and non-governmental organizations have a pivotal role on realization and actualization 
MDGs. 

All engineering professionals (engineers, technologists, teclmicians, craftsmen, artisans) have key roles to play in 
attainment of the MDGs in their respective countries enshrined clearly in the seventh MDG. 

The target of MDG 5 is to reduce by 75% maternal mortality rate by 2015. In order to achieve this engineers 
provide the following: 
• Affordable and available energy services, (for medicine storage in cold rooms)' 
• Efficient communication ,system for emergency medical services. 
• Good road network for easy transportation. . 
• Collaborative research that will result in the production of cost effective medical appliances, compatible with 

environment, 
• Information technology (IT) for tclemedicine, call duties etc, 
• Biotechnology to enhance artificial organ production, surgery et~. 

I( / 

The areas of need to be dealt with to facilitate the health needs enshdn~d in MDGs and targets include: vaccines 
prevention, testing techniques and equipment for diagnosis, new modalities 

1 
including drugs and radiotherapy for 

. • \ ' . • ~ • ; • ' ' 1 • 

and treatment, power, clean environment, safe water, good roads; cheap food and affordable housing. 
•. , '.1 ,• • 

Table 2 shows some innovative biotechnology solutions and health rel~ted MDGS · 

Goal4:Rcduce child Mortality 

5: Improve 
Health 

About llmillion children die 
annually before reaching their 
fifth birthday 

.Molecular diagnostics 
. Vac.cine and drug delivery 
· Re.combinant vaccines 
Female control over STD 
protection 

)> ·• Nutritionally enriched GM crops 
)> Combinatorial chemistry 

maternal deaths I )> · Molecular diagnostics 
occur per year · )> Vaccine and drug delivery 

)> Recombinant vaccines 
)> Female control over STD 

protection 
)> Nutritionally enriched GM crops 

)> Combinatorial chemistry 

Several challenging issues for lesser economies include sustainability, appropriate technology, affordability, and 
friendly technology/equipment, partnership with institutions, private sector, teclmology companies and governments. 
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The Role of Engineering in eradicating Poverty 

Jesser economies material poverty (one who has no money or ability to acquire things) is very common and 
poverty (a state where one is bereft of ideas and lacks understanding) is insidious and intractable. The 

causes of poverty are ignorance (lack of education) and lack of skills. The problems of poverty and hunger 
disease, homelessness, ignorance, depravity, warped values. These are dealt with once poverty and hunger are 

in check. 

;cngun:ct~ should be involved in issues of capacity building, employment generation, policy formulation, local content 
and industrialization, development of indigenous teclmology and export oriented industries. 

poverty is radically tackled to success, it will make a great impact ion addressing a reasonable percentage of what 
set solve. 

Engineering being the heart of industrialization, which brings about development and its sustainability, can be a major 
of eradicating poverty in lesser economies through the following ways: 

Encouraging labour intensive industries (Textiles mills, construction industries etc) in which large employment 
opportunities will be created. This will accommodate large number of unemployed persons and give for improving 
on professionals, the skilled and the unskilled through training and retaining. , 
Development of indigenous technology to be advocated to the various tiers of government so that local technology 
will be encouraged and improved from which local productions could be made (cottage industries) to boost 
commercial activities. 
Advocate for sustainable policy to encourage export-oriented industries through indigenous technology. This 
together with labour-intensive industries will provide a·varlety of occupational advantages. 
Encourage true and total partnership with multinationals where,.obr engineers and scientists will fully take part in all 
affairs ranging from design, production, and maintenance t~ co!IlJ?Ietion. 
Pursuance oflabour intensive industries. · 
Practicing engineering at the highest level possible by adopting p~rticipatory approach to embarked projects. 
Expansion and extension of local content development in tilC areas of automobile, communication and ship 
servicing. 

f 
Achieving Universal Primary Education: The Role of Engineering 

Primary Education in a nation's development occupies a strategic piace. Poor base for primary education undoubtedly 
has adverse effect on both the .secondary and tertiary levels of education. This invariably translat~s into slow pace of 
political, technological, economic and social development. Primary. education as one of the MDGs, directly or indirectly 
has influence on the other MDGs. Lack of basic education does a lot of promotion to poverty and hunger, damage to the 
environment and inaccessibility to information about/on health related issues. Infact, government poljcies is hardly 
understood by a vast majority of the citizemy which automatically renders the policies unrealizable. 

This 2"d MDGs (Achieving Universal Primary Education) is set to be achieved by the year 2015, and its target is to 
ensure that by 2015, children everywhere, boys and girls alike, will be able to complete a full course of primary school. 
To achieve this, a concerted multisectoral, multidisciplinary and international inputs is required unlimitedly. In this 
regard the UN set-up a task force on science, teclmology and innovation (engineering) with the mandate of outlining 
elements of global framework for promoting the application of science, technology and innovation towards achieving the 
MDGs. In response to that, coalition of international scientific, engineering, and medical organization emphasized that 
stronger worldwide capacities in science and tec!mology are necessary to allow humanity to the UN MDGs. 

Engineering as a profession that is bent towards providing solutions to human problems have role to play: 
• Producing a variety of safe and cost-effective school structures, with low maintenance cost, 
• Participate in its implementation, 
• Organizing voluntary inspection visits to schools to asses structures and offer u~eful suggestions, 
• Advocate maintenance culture among school administrators ,teachers and pupils, 
• Assist in the design and construction of teaching aids, · 
• Working to ensure that primary school curricula incorporate range of simple practical engineering and technology 

principles 
• Assist in equipping ·schools libraries and laboratories 
• Contribute in the training of teachers and integrating them by inviting them to participate in certain engineering 

programmes 
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1.2 1999 I 2.3 I I Fair 

13.6%"""" • I 18.4% I I Worsening 

Proportion 
area covered 
forest 
Proportion of I 30% 
households with 

to safe 

0 

households with access 
to basic 
Source: National Planning Commission (2005) 

4.0 CONCLUSION 

12% 20% Fair 

60% 100% Good 

100% 

Table 3 tells the global story of the MDGs journey thus far. It is obvious that without critical engineering 
world's dream of meeting the targets set out to bridge the gap between the sick/healthy, the 
developed/developing, literates/illiterates and h~althy environmen~swill be a mission impossible. Engineering 
governance, healthcare delivery, planning, budgeting, implementation, designs etc remain pivotal and key to susramaq 
development. The critical areas of need requiring engineering expertise for solutions remains affordable housing, 
food, safe water, good roads, power, clean environment, vaccines for prevention, testing techniques and equipment 
diagnosis plus new modalities (including drugs and radiotherapy) for care and treatment. 

REFERENCES 

I) The Millennium Development Goals assessed at http://www.un.org/mellenniun goals/ 

2) UN Millennium Project (2005), Investing in Development: A Practical Plan to Achieve the Jvwn.:ruuWII 

Development Goals 

3) 'Sub - Saharan Africa: From Crisis to Sustainable Growth' A Long - term Perspective Study By The 
Bank, Washington D.C., November 1989 

4) The Millennium Development Goals Report: United Nations, New York, 2006 

5) African Union, African Health Strategy 2007- 2015 

6) Malaria A major Cause of Child Death And Poverty in Africa. The UNICEF Report, New York 2004 

7) New International Webmaster's Comprehensive Dictionary ofThc English Language, New York, 1990 

15 2 i The RoJe of Engineers in Meeting Millennium Development Goals in Lesser Economies: 


