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FOREWORD 

Wh.• en l assumed office as the Minister of Science and Technology 
in November, 2015, I was very disturbed with the lack of 
interest among our pupi ls and students in the primary and 

secandajry schools respectively for mathematics and science subjects. 
Also worrying, is the reluctance wh ich same parents show when their 
children want to pursue careers in science and engineering. Arising from 
all. these, our nation has depended so much on foreigners to execute 
projects in the area of science and technology, such. that when we want 
to build Important roads, bridges, airports, seaports, refineries and 
dams, we look for foreign expertise. Also, even for our 
telecommunications and the production of crude oil, the mainstay of our 
economy, we depend essentially on foreigners. 

Today, there is no Nigerian Engineering firm that is competing for 
jobs in other countries of the world. Most worrisome is the unfortunate 
mindset of many Nigerians that things pertaining to science and 
technology should be left for other people who do not have our colour of 
skin. This explains why whatever equipment we need as a nation, what 
comes to our mind is to import from outside. I was determined that all 
these must change so that science and technology shoul.d play its 
rightful role in nation building. 

Science, Technology and Innovation (STI) constitute the 
engine of socio~economic advancement for many countries. 
Investments in STI bring benefits to all sectors of a country's economy 
such as industrial development; infrastructure development;, advanced 
and more convenient communication systems; energy system 
improvement; human health and environmental protection; and jobs for 
social system stability. All the highly~developed countries have invested 
Intensively in STI and related research and development {R and D). They 
have created and implemented systems for harvesting a.nd processing 
natural resources to produce goods; and developing facilities to serve 
their communities. They have devised ways of using the deliverables 
from STI to improve their governance systems and decision-making 

·-; schemes. In this regard the President of the Federal Republic of Nigeria, 
His Excellency~ Muhammadu Buhari, GCFR, has expressed his 
commitment to supporting fast·tracking of Nigeria's industrial and 
ecdf.Jomic development through advances in STI. 

, As a prominent country in a highly competitive world in 
which a.dvances and application of STI determine national wealth and 
affect the-livelihood of citizens, Nigeria cannot afford to be left behind. 
The national goal of moving to a status of one of the top economies in 
the world ~.· only achievabl.e through the use of STl to modernize 
facilities, prottu9tion systems and services. In the latest ~·world in 2050 
Report" released In February, 2015 by Pricewaterhou.seCoopers {PWC) 
in which economic growth projections for thirty-two of the world 's largest 
economies (constituting about 84% of the global GOP) are presented, 
the world economy is expected to grow at an average annual rate of 
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about 3% during 2014-2050. It is expected to dou ble in size by 2037 
and possibly t riple by 2050. The Nigerian and Vietnamese economies 
are expected to become the fastest growing economies in the world 
over the 2050 timeframe. Nigeria is expected to rise from its 2014 rank 
of 20th to 16th by 2030 and 9th by 2050. 

In order to attain the projected levels of economic performance 
and Nigeria's current economic development targets in many sectors as 
outl ined in the full text of this document , invest ments in STI have to 
sharply increase within the next few yea rs. Traditionally, Nigeria has 
invested very poorly in STI and R&D. Most of the countries that compete 
with Nigeria in the global market invest more than 2% of their GOP in 
research and development to create new products from their raw 
materials (and in some cases, imported) and market them globally to 
rece ive the advantages of domestic job creation, improvement of social 
services and elevation of national prestige. 

Nigeria is now poised to do the same with this National 
Science and Tech nology Integrated Roadmap 2030 which has been 
developed after detailed review of the unmet targets of Nigeria's 
previous national economic development plans since independence in 
1960 and the technological inadequacies that plagued them ; 
assessments of STI needs of current roadmaps and in itiatives of all 
MDAs of Nigeria; studies of cooperate sector and state programmes; 
assessment of private sector growth requirements that can be improved 
by knowledge systems and diffusion of STI into society. By its mandate, 
the Federal Min istry of Science and Technology (FMST) views itself as 
both an implementer and coordinator of efforts by all stakeholder 
organizations on Improvement of R and D to support Nigeria's 
sustainable development plans. 

At the Interactive Fora with State Commissioners of 
Science and Technology that I organized as part of my Ministry's 
stakeholder engagement processes in Abuja and Osun State on 
December 14th - 15th, 2015, and 2nd - 4th November, 2016 
respectively, the Fora identified some constraints to the implementation 
of Nigeria 's Science and Technology Polley of 2012 which would have 
catalyzed Nigeria's technological/ industrial revolution. The key 
constra ints are as follows: the uptake of R&D results, by industries and 
SMEs in Nigeria is still very low (about 25% in the food sector); weak 
linkages and col laboration among key stakeholders in the STI system 
(knowledge database centres, government and industry, etc.) are 
barriers to Nigeria's national Innovation system; weakness in R&D 
results, thereby, leading to duplication of efforts; lack of confidence of 
industries in the ability of Universities to meet their needs; Inadequate 
fund ing of research and development; lack of adequate infrast ructure 
as wel l as weak institutional capacity. This NSTIR 2030 is the strategic 
response to the needs identified at the fora . It is designed to catalyze 
effective implementation of programmes and projects that Ntgeria 's 
Ministries, Departments and Agencies (MDAs) have included in their 
road maps and plans, most of which are included in various tables in the 
full Roadmap document. Although, those Road map extends to the 
2030-time horizon which desirably coincides with the Sustainable 
Development Goals (SDGs) programme of the United Nations to which 
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Nigeria su bscribes, it also covers the realities of Nigeria 's current short
term economic development as contained in the .. Ni;geria Economic 
Recovery & Growth Plan 2017 - 2020". 

NSTIR 2030 covers three implementation periods: the short te rm 
(2017 - 2020), the medium term (2021 - 2025), and the long term 
(2026 ~ 2030). Several critical short term programmes and projects 
have already been initiated , among which are consultations with 
partners on commercialization of locally invented machines, and 
formulated chemicals and food products, establishment of science 
museums, artisan tra ining, and establishment of a science and 
technology bank to support a National Research and Innovation Fund. 

The current Administ ration's National Economic Recovery Plan 
(NERP) 2017 - 2020 that has been approved covers progra mmes and 
projects that will rapidly boost the economy th rough job creation, 
increased productivity in traditional sectors, and diversifi cation of 
economy through high-impact projects and incentives in new sectors. 
Some of the projects and programmes include promotion of the 
beneficiation of solid minerals, support of innovation to improve 
productivity and competitiveness, rapid development of infrastructure 
(roads, rail , ports and power) boost ing of oil exploration and 
downstream activities, export of processed agricultural products and 
manufactured goods, and development of self-sufficiency in food and 
agro-products. The set of projects and program mes listed above is 
complemented by others configured by MDAs in such areas as energy 
systems, health, infrastructure, aviation, education , ICT, environment , 
water resources and youth employment. NSTIR 2030 programmes and 
pro~ects are designed to support t he effective and efficient 
implementation of these plans through policy support, infrastructure 
framing, research and development, train ing / talent engagement , 
technology and commercialization su pport, enhancement of general 
science literacy/public enlightenment, as well as monitoring and 
evaluation. Most of these utilities were lacking or inadequate in 
Nigeria''s previous development plans. They are indispensable to cost
effective and efficient implementation of plans. 

Although , Nigeria has not reached its potential on the deployment 
of STI deliverables into projects and programmes, there have been 
some remarkable improvements withi n the past few years especially, on 
the development of new products and materials. Various FMST 
institutes have collaborated with ot her organizations to develop 
machines and components such as cassava pealing machine, f lash 
dryer for cassava flour production, motorized plantain slicer, mineral 
processing technologies, laterite grinding machine, solar cooker, 
NASENI ecofriendly smokeless stove, wind turbines, fiber concrete roof 
tile-making machines, electrohydro brick-making mach ine, deep water 
well drilling rig, PRODA porcelain insulator and NABDA biofuel plant, 
among others. 

Several new and essential products that can support import 
substitution policies when they are commercialized have also been 
developed by FMST institutes and centers, and their collaborators. 
Among them are laboratory chemicals, fertilizers, animal feeds, bio
pesticides, sorghum malt, cassava noodles, palm wine, gums, glues and 
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adhesives, kenaf fiber, Neem antiseptic soap, herbal arthritis ointment, 
herbal cough syrup, FI IRO bar soap and NARICT biofuel. All the products 
listed above are ready for commercialization . In consistency with 
Nigeria 's national STI pollc which serves as the guide for 
implementation of NSTIR 2030 activities, FMST is working with 
stakeholders to move Nigeria 's indigenously developed technologies 
and products to the market place. 

NSTIR 2030 targets mobilization of Nigeria's Intellectual 
resources for growth and diversification of the economy, provision of 
incentives for all stakeholders, including the private sector, academia , 
Nigeria Diaspora and non-profit/community groups to embrace and 
engage in STI , improvement of science infrastructure, intensification of 
research and development, intensification and development of talent 
and skills, deployment and commercialization of technologies and 
improvement of science literacy and public stakeholder engagement 
processes in Nigeria. With implementation of the planned NSTIR 2030 
programmes and increased investment in STI, Nigeria is poised to enter 
the top 20% of tech nologically advanced countries in the world, with 
great benefits to industrialization efforts, socio-economic stability and 
elevation in the quality of life. 

These efforts will help move our economy from a resource based 
to a knowledge based innovation driven economy. The future of our 
dear country, Nigeria, rests on science and technology. We must 
efficiently deploy science and technology to effectively utilize our 
abundant human and material resources for job and wealth creation in 
order to achieve rapid national development. 

~\_ - ~ 
Dr. Ogbonn _ ya Onu. 
Honourable Minister of Science and Technology, 
Federal Republ ic of Nigeria. 
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THE NATIONAL SCIENCE, TECHNOLOGY AND INNOVATION ROADMAP (NSTIR 2030) 

• Executive Summa ry 
Nigeria is a country that is rife with talent and abundance of natural resources but is yet to achieve 

its potential in the development and application of science, technology and innovation (STI) effectively in 
national sustainable development initiatives. The deepest constra int has been non-implementation of 
effective schemes for propagation of talent and harvesting of the immense intellectual capita l of 
Nigerians which if applied to Nigeria's economic development cha llenges, would yield innovative systems 
and products for sustainable economic growth and competitive advantage over other countries. Oil 
dominates Nigeria 's trade, contributing about 90% of total export earnings as crude oil , an unprocessed 

- I. material that does not contribute significantly to other industria l activities. The Nigerian industrial sector 
contributes only about 3% of Nigeria's export revenue but gulps overs 50% of Nigeria's imports, thereby' 
ravaging the country's bala.nce of payments. It is well-recognized that there are some constraints to the 
attainment of Nigeria's comprehensive development plans as well as sector plans, among which are 
inadequate power supply, limited financing, skilled mismatches and historical social system instabilities. 

Nigeria needs to diversify its economy by capitalizing on its huge talent bank and abundance of 
natural resources. This implies stimulation of productive activities and adoption of export mentality in 
other economic sectors such as agriculture, low-medium technology manufactured products, 
pharmaceutics based on local biological resources, processed minerals, and ICT services. Focusing on 
Nigeria 's 2014 Industrial Revolution Plan and many multi-year integrated and sectoral development 
plans, that targeted intensification of local manufacturing, the primary constraints have been inadequate 
infrastructure; shortage of skilled manpower; poor linkage to industrial subsectors; over dependence on 
export of raw materials; the subsistence nature of manufacturing activities without attainment of 
economy of scale. Inadequate investment in STI to generate new ideas, processes, systems and products 
that can compete favourably both domestically and in the global market has been a challenge that cuts 
across all the constraints stated above. 

This National Science, Technology and Innovation Roadmap (NSTIR 2030) has been developed 
after detailed review of Nigeria's challenges and opportunities since independence in 1960 and with fair 
assessment of f uture scenarios, to serve as Nigeria's strategic plan for creation and deployment of STI 
utilities to national development initiatives, programmes and projects. The overall aim is to use STI as 
the catalyst for Nigeria'·s long term sustainable development in consistence with the National Policy on 
Science, Technology and Innovation that was developed in 2011. 

The primary objectives of NSTIR 2030 are: to provide a long-term science and technology 
framework and support mechanisms for industrial revolution in Nigeria; to facilitate the creation and 
acquisition of knowledge for production, adaptation, replication, and utilization of technologies to support 
Nigeria's technological and sustainable development aspirat ions; to support the establishment and 
strengthening of organizations, institutions, structures and processes for rationalization of decision
making; coordination and management of STI activities with in an institutionalized national innovation 
system; and to encourage and promote the creation of innovative enterprises that can beneficially utilize 
Nigeria's indigenous knowledge and technologies to produce marketable goods and services that 
compete with others in the global market. Additional objectives of NSTIR 2030 are to coordinate and 
support the development of science and technology infrastructure to enable significant research for 
production of methodologies, models and data to support Nigeria's socio-economic development plans; 
to devise and implement systems for identification and pruning of STI talent at all ages and educational 
levels in Nigeria through support and incentives to build a strong long-term workforce; to coord inate the 
planning and catalyze the implementation of strategic projects such as t hose of space exploration, 
advanced computing, telemedicine, robotics advanced navigation systems and, nanomaterials that can 
accelerate the emergence of Nigeria as a technologically developed country. 

NSTIR 2030 congeals the STI elements of past and current national and sectoral roadmaps and 
plans. Among them are those of Vision 20:2020, the National Economic Empowerment and Development 
Strategy (NEEDS 2004-2007); 2017 National Economic Recovery and Growth Plan (NERGP); Roadmap 
for Growth and Development of the Nigerian Mining Industry (2016); the Nigerian Industrial Revolution 
Plan (2014); the Agriculture Promotion Policy (2016-2020); the National Renewable Energy and Energy 
Efficiency Policy (NREEP, 2015); the National Health Policy (2016); the National Communication 
Technology Policy (2012); the Draft National Transport Policy (2010); the Nigerian Water Sector 
Road map (2011); and the Road map for the Nigerian Education Sector (2009). 
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Although NSTIR 2030 is a long-te rm plan, short-medium term events can generate necessa ry 
adjustments in the overal l plan while the major targets remain relative ly stable. Essent ia lly, short
medium term opportunities to congeal systems towa rd attainment of NSTIR 2030 wi ll not be ignored . On 
the other hand, the strategic nature of NSTIR 2030 will aid and factor into the configurat ion of tactical 
systems to add ress short-med ium term needs. One of such short-term plans is t he National Economic 
Recovery and Growth Plan (NERG P, 2017 -2020) that focuses on the following objectives: 
macroeconomic pol icy improvement , economic diversification, competitiveness improvement, social 
inclusion, and Jobs creation. STI is an enabler of the planning and implementation of the NERGP 2017-
2020. Apart from the analytical components such as models, simulations, designs and monitoring 
systems that can support the first th ree objectives, science and tech-supported entrepreneurship can 
generate ventures which when given the right policy framework and financing, can create jobs and 
promote inclusion. The year 2015 was the sunset of the UN's Millennium Development Goals (MDGs) 
programme. Nigeria was active in t he programme and used it to f rame some of its socio-economic 
development programmes and projects as described in the 2005 report. Its successor programme-the 
Sustainable Development Goals was initiated in 2015 to cover the period up to 2030 which is incidentally 
the t imef rame for NSTIR 2030 as well. There is then the opportunity for SDG 2030 programmes to 
overlap beneficially with th is plan. 

With respect to implementation, NSTIR 2030 is divided into 7 categories of objectives, each of 
wh ich comprises several init iatives and projects. The 7 categories which align with the Roadmap''s 
objectives are Science Policy Support Programmes and Activities; Science and Technology Improvement; 
Research and Development Intensification; Training and Talent Deployment; Technology Deployment 
and Commercial izat ion; and Science Literacy Improvement and Public /Stakeholders Engagement. 
NSTIR 2030 will be implemented in three time segments, namely: Short Term (2017-2020); Medium 
Term (2021-2025), and Long Term (2026-2030). NSTIR 2030 covers many high-utility projects that will 
be implemented by the various institutes/centers of FMST in collaboration with industrial partners, 
universities, other government ent ities and NGOs. Examples are commercialization of locally invented 
equipment and products, establishment of the National Science and Technology Agency/Fund, 
implementation of artisan t ra ining programmes, manufacturing of another set of satellites with expanded 
involvement of Nigerian scientists and engineers, establishment of advanced analytical laboratories and 
fabricat ion of several equipment and their components. Research and development support will be given 
by FMST units to steel development, automobile production, implementation of renewable energy 
technologies, telemedicine, local drug manufacture, processing of agricultural products, development 
and application of new materials in inf rastructure and individuals processes, and development and 
economy-wide appl ications of ICT techniques, as well as several other STI advancements. 

As described In Nigeria's Industrial Revolut ion Plan publlshed in January, 2014, systems are 
planned to make industry the dominant job creator and income gene.rator up to 2020. The specific 
targets are to make Nigeria the preferred manufacturing hub in West Africa; and become the supply 
source of low-medium-technology consumer and industrial goods domestically, and regionally. The plan 
which is outlined , covers the creation of 8 general-purpose specialized industrial cities in strategic 
locations along transport corridors, creation of 6 Technology Innovation Clusters and improvement of 
services at Nigeria's 27 Free Trade Zones. These facilities will present more opportunities for science
and technology-catalyzed industrial ization and create jobs for Nigerians with improvement of the 
socioeconomic services to Nigeria's growing population which is expected to rea.ch about 289 million by 
2030. NSTIR 2030 which has many entrepreneurship elements, will catalyze the production of goods 
that meet standards specified by international markets in trade agreements. 

Budget estimates for the short term programme total N180 billion over the three budget years 
(4-year duration) with the distribut ion of Programme Configuration and Planning (1.5%), Stakeholder 
Engagement Processes (2.7%), Management and Personnel Support (11.6%), Facil it ies and Equipment 
(25.6%), Deployment and Diffusion of Deliverables (3.4%) and Project Operations (55.2%). NSTIR 2030 
will be implemented in collaboration with a wide variety of stakeholders, including academic institutions, 
public and private research and development centers, the private sector, State and local government 
agencies, non-profit and community groups, development partners and professional associations using 
revised and more efficient struct ures and governance systems that have been ratified by the Federal 
Government of Nigeria through the Federal Ministry of Science and Technology. 
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I -

A BRIEF ON THE FEDERAL MINISTRY OF SCIENCE AN D TECHNOLOGY (FMST): STRUCTU RE AND 
OPERATIONS 

The Federa l Ministry of Science and Technology was established on 1st January, 1980 by Act 
No. 1 of 1980, as the successor organ of Government to the Nat ional Science and Technology 
Development Agency (NSTDA) which was established in 1976. By January 1984, the Ministry was merged 
with the Federal Ministry of Education and renamed , Federal Ministry of Education, Science and 
Technology. Al most immediately, (in 1985), the Ministry was re-established. 

In its chequered history, the Ministry was again scrapped in 1992 and its resea rch institutes were 
shared among other Ministries and Agencies including the Federal Min istry of Industry, wh ich was then 
called the Federal Ministry of Industry Science and Technology, Agri culture, Hea lth and the National 
Agency for Science and Engineering Infrastructure (NASENI). 

Following the need to centrally coordinate R&D activities, the Science & Technology Unit was 
created in the Presidency in the same year. This Unit later became the nucleus of the Ministry when it 
was re-established on 26th August 1993. Accordingly, some of its research institutes t hat were previously 
transferred to other Ministries, were returned to operate under the purview of the new Federal Ministry 
of Science and Technology. 

The Ministry is currently supervising 17 Research and Development Institutions and interfacing 
with other cognate Ministries, Departments and Agencies to diversify t he economy. 

• MANDATE: The Federal . Ministry of Science and Technology was established to centrally coord inate 
Research and Development (R&D) activities in Nigeria. It has the following broad mandates. 

• Formulation, monitoring and review of the National Policy on Science, Technology and 
Innovation to attain the macro-economic and social objectives of Vision 20:2020 as it relates 
to science and technology; 

• Acquisition and application of science, technology and innovation to increase agricultural 
and livestock production; 

• Increasing energy reliance through sustainable research and development (R&D) in nuclea r, 
renewable and alternative energy sources for peaceful and development purposes; 

• Promotion of wealth creation through support to key industrial and manufacturing sectors; 

• Creation of technology infrastructure and knowledge base to facilitate its wide application for 
development; 

• Application of natural medicine resources and technologies for health sector development; 

• Acquisition and application of space science and technology as a key driver for economic 
development; and 

• Promotion of indigenous research capacity to facilitate technology adaptation, acquisition 
and transfer. 

• VISION: To make Nigeria one of the acknowledged leaders of the scientifically and technologically 
developed nations of the world. 

• MISSION: To facilitate the development and deployment of science and technology apparatus to hasten 
the pace of socio-economic development of the country. 
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• STRUCTU RE OF FMST: The Ministry is organ ized into seven (7 ) technical and eight (8) service 
departments. The technical departments are as foll ows: 

• Science and Technology Promotion; 

• Chemical Technology; 

• Bio-resources Technology; 

• Health and Bio-Medical Sciences; 

• Environmental Science Technology; 

• Technology Acquisition and Adaptation; 

• Renewable and Conventional Energy Technology 

• LIST OF PARASTATALS AND COORDINATING DEPARTMENTS OF THE FEDERAL MINISTRY OF SCIENCE 
AND TECHNOLOGY: The organizat ional structure provides for effective and efficient 
supervision and monitoring of act ivities of the Ministry's Parastatals. There are 17 Parastatals 
under FMST. 

1. Nationa l Research Institute for Chemical Technology (NARICT), Zaria. 

2. National Institute for Leather Science & Technology (NILEST), Zaria. 

3. Nigerian Institute of Science Laboratory Technology (NISL T), lbadan. 

4. Federal Institute of industrial Research, Oshodi (FIIRO), Lagos. 

5. National Space Research and Development Agency (NASRDA), Abuja. 

6. Sheda Science and Technology Complex (SHESTCO), Abuja. 

7. Energy Commission of Nigeria (ECN), Abuja. 

8. National Office for Technology Acquisition and Promotion (NOTAP), Abuja. 

9. Na tional Biotechnology Development Agency (NABDA), Abuja. 

10. Raw Materials Research and Development Council (RMRDC), Abuja. 

11. National Board for Technology Incubation (NBT/), Abuja. 

12. Na tional Agency for Science and Engineering Infrastructure (NASENI), Abuja. 

13. Projects Development Institute (PRODA), Enugu. 

14. Nigerian Institute fo r Trypanosomiasis Research (NITR), Kaduna. 

15. Nigerian Building and Road Research Institute (NBRRI), Abuja. 

16. Nigerian Natural Medicine Development Agency (NNMDA), Lagos. 

17. National Centre for Technology Management (NACETEM), 1/e-lfe. 



IIi~•:& 
CooYeO!ional l 

1E.nergy 
l ,eOhnoklgy 

Renewable '' 
Energy 

ORGANOGRAM OF THE FEDERAL MINISTRY OF SCIENCE AND TECHNOLOGY (FMST) 

Sl!xe$0111'~ 
Technology 

Environmental' , 
Sustainabir · t,l Biotechnology 
Sciences 1 

Scieot:e& 
TeChnology 
Pro.motioo 

Rublication 

Documentati· 

tvluse.um 

Ch~ 
T-echnology 

Pmcess 
Technology 

Chemical 
Technology 

HeM~, 
!Bio.medicat 
Science.s 

Hea~h 
Sciences 

ihlorlwralile 
!Minister 

!Petmanent 
Sec.relaly 

IL1!,91ii ll!Joij !1ntema!Atldij 

~' 
R~ard:l& 

P-ctlioy Analy_slsl 
,, 

1\esearOh .& 
$1alislics 

AanniflQ 

R<ilioy P..nalysi, 

P~s$1i'o~ 

f~y 
A!lql!isdioo& 
Asse.s.sment 

Technology 
Acquisition 
Reyerse 

i6ngi(lJlering 

lnnoyation, 
1\esearOh :& 

!DeYel9pmeot 

Technology 
ljleeds 

Assessment 

Page 'I xi 

f iifiMt:e & 
A,ecpunls 

Accounts 

Budget 

'hUndiflQ 

l'iii.II'Tlar! 
Reswrees 

iMarnagemenl 

APD 

T& SW 

lnfoon.ali!m & 
Con:\m!J.Qie;:t!iOO 

f echndlogy 
(ICH 

Management J 
·lnfo.rmation 

Systems 

---
---
Netw0f1< & I 
Technical 
Sewi!:es 

Prowrmnent 
Department 

General 
Sewices Special Duties Relorm 

Coordinati011 

H'~aintenance ~ H T & Protoccl J H o!;J~; i ransportation 

y General I y Stor~ 1 '-I SHviCGm 
Servi!:es Verifi\:atllln 



Acronyms and Abbreviations 
NATIONAL SCIENCE AND TECHNOLOGY IMPROVEMENT ROADMAP (NSTIR) 2030 

--- -

S/N 
ACRONYM 

DEFINITION 
• ABBREVIATION 

1. ACRI Arable Crops Resea rch Institute 

2. AMRG Advanced Materials Research Group (University of Nigeria , Nsukka ) 

3. ARCED EM Africa n Regional Centre for Engineering Design and Manufacturing 

4. CAT Centre for Ada ptation of Technology 

5. CBSTE Centre for Basic Space and Technology Education 

6. CCCES Center for Climate Change and Environmental Studies 

7. CDRMDS 
Centre for Disaster Risk Management and Development Studies (University of Port 
Harcourt, Port Harcourt) 

- . -----

8. CERDI Cent re for Energy Research and Development (lfe-lfe) 

9. CERDZ Centre for Energy Research and Development (Zaria) 
-----

10. CERT Centre for Energy Research and Training (Ahmadu Bello University, Zaria) 

11. CGG Centre for Geodesy and Geodynamics 

12. CMRAP 
Centre for Malaria Research and Phytomedicine (University of Port Harcourt, Port 
Harcourt) 

13. CPG Centrefor Petroleum Geosciences (University of Port Ha rcourt, Port Harcourt) 
--

14. CRIN Cocoa Research Institute of Nigeria 

15. css Cent re for Space Science 

16. CSTD Centre for Satellite Technology Development -

17. CSTP Centre for Space Transport and Propulsion 

18. cwws Centre for Wetlands and Waste Management Studies (University of Uyo, Uyo) 

19. ECN Energy Commission of Nigeria 

20. EMDI Engineering Materials Development Institute 

21. FIIRO Federal Institute of Industrial Research 

22. FMST Federal Min istry of Science and Technology 

23. FRIN Forestry Research Institute of Nigeria 
- -- --

24. GERC Gee-environmental Research Centre Laboratory 

25. HEDEC Hydraulic Equipment Development Centre 

26. HIIECC Hila ry lnyang Institute of Energy and Climate Change 

27. lAM RAT Institute for Advanced Medical Research and Training (University of I Iorin, I Iorin) 
- -

28. IAMRT Institute of Advanced Medical Research and Train ing (University of lbadan, lbadan) 

29. lAMS Institute of Archaeology and Museum Studies 
··--

Institute for Agricultural Research (Ahmac:lu Bello Univers ity, Zaria) 30. IAR 

31. I ART Institute of Agricultural Research and Training (Obafemi Awolowo University, lfe-lfe) 
--

32. ICE ED Centre for Energy, Environment and Development 

33. ICEESR International Centre for Energy and Environmental Susta inability Research 

34. IERD Institute for Environment Research and Development 
- --



35. IHVN Institute for Human Viro logy (Nigeria) 

36. ' I ITA International Inst itute of Tropical Agricult ure 

37. ! ILR I Internationa l Livestock Research Institute 
; 

: 38. IOC r Inst itute of Oceanography (University of Calabar, Cala bar) 

39. ITU International Telecommunications Union 

40. LCRI La ke Chad Research Institute 

t 1j 41. MDAs Ministries, Departments and Agencies - 42. NABDA National Biotechnology Development Agency 

43. NACETEM National Centre for Technology Management 

44. NACGRAB National Centre for Genetic Resources and Biotech nology 

45. NAFDAC National Agency for Food And Drug Ad ministrat ion and Control 

46. NAPRI National An imal Production Research Instit ute (Ahmadu Bello Un iversity, Za ria) 

47. NARICT National Research Institute for Chemica l Technology 

48 ~· 
NASENI National Agency for Science and Engineering Infrast ructure 

49. NASRDA National Space Research and Development Agency 

50. NBA National Biosafety Agency 

51. NBS National Bureau of Statistics 

52. NBRRI Nigerian Bu ild ing and Research Instit ute 

53. NCAM National Centre for Agricultural Mechan izat ion 

54. NCDC Nigerian Centre for Disease Control 

55. NCEE Nat ional Centre for Energy and Environment (University of Ben in, Ben in City) 

se. NCEEC 
National Centre for Energy Efficiency and Conservation (University of Lagos, 

Akoka) 

57. NCERD 
Nat ional Centre for Energy Research and Development (University of Nigeria, 
Nsukka ) 

58. NCHRD 
National Centre for Hydropower Research and Development (Un iversity of I Iorin, 
I Iorin) 

59. NCMPM 
National Centre for Marine Pollut ion Monitoring (University of Port Harcourt, Port 
Harcourt) 

-
National Centre for Petroleum Research and Development (Abubakar Tafawa so. NCPRD 
Balewa University, Bauchi) 

61. NCR I National Cereals Research Institute 

62. NCRS National Centre for Remote Sensing 

63. NED DEC National Engineering Design Development Centre 

64. NEMA National Emergency Management Agency 
--

es. NGSA Nigerian Geological Survey Agency 

66. NICT National Institute of Construction Technology 

61. NIFFR National Institute for Freshwater Fisheries Resea rch 

68. NIFOR Nigerian Institute for Oil Palm Research 
-

69. NIFST Nigerian Institute of Food Science and Technology 

10. NIHORT National Horticult ural Resea rch Instit ute 
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71. NIHSA Nigerian Hydrological Services Agency 

· : Nigerian Institute of Jou rnalism 
.. 

72. NIJ 

73. NILEST National Institute for Leather Science Technology 
r 
Nigerian Meteorological Agency 74. NIMET 

75. NIMG Nigeria n Institute of Min ing and Geosciences 

76. NIMR Nigerian Institute of Med ical Research 

77. NIOMR Nigerian Institute for Oceanography and Marine Research 

78. NIPRD Nat ional Institute of Pharmaceutical Research and Development 

79. NISER Nigerian Institute of Social and Economic Research 

80. NISLT Nigerian Institute of Science Laboratory Technology 

81. NITDA Nationa l Information Technology Development Agency 

82. NITR National Institute for Trypanosomiasis Research 
---

83. NMC National Mathematical Centre 

84. NMDC National Metallurgical Development Centre 

85. NNMDA Nigerian Natural Medicine Development Agency 

86. NOTAP National Office of Technology Acquisition and Promotion 

87. NPTI National Power Train ing Institute 

88. NRCRI National Root Crops Research Institute 

89. NSPRI Nigerian Stored Products Research Institute 

~0. NSRMEA National Steel Raw Materials Exploration Agency 

91. NSTIR National Science, Technology and Innovation Road map 

92. NVRI National Veterinary Research Institute 

93. NWFCRC National Weather Forecasting and Climate Change Research Centre (NIMET) 

94. NWRI National Water Resources Institute 

95. ppp Public Private Partnersh ip 

96. PRODA Projects Development Institute 

97. REPTEM Regiona l Programme for Technology Management 

98. RMRDC Raw Materials Research and Development Council 

99. RRI N Rubber Research Instit ute of Nigeria 
··---

100. RRIN Rubber Research Instit ute of Nigeria 
- .. 

101. SEDI-E Scientific Equipment Development Institute (Enugu) 

102. SEDI-M Scientific Equipment Development Institute (Minna ) 

103. SERC Sokoto Energy Research Centre (Usman Dafodiyo University, Sokoto) 
- - .. 

104. SHESTCO Sheda Science and Technology Complex 

105. SM EDAN Small and Medium Enterprises Development Agency of Nigeria 

106. SSAN Socia l Sciences Academy of Nigeria 
.. 

107. STI Science, Technology and Innovation 

108. VEl Vocationa l Educational Institution 
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1.0 INTRODUCTION 

,.1.1. Nigeria's Science and Technology Heritage 
Science is defined in the Oxford English Dictionary as the study or knowledge of the physical world 

based on observations and experiments. It shou ld be noted that experiments do not have to be physical . 
They can be analytical . What is certa in is that science req uires rationalization of methods to reach the 
results of experiments. Technology is the application of scientific knowledge for pract ical purposes. Both 
science and technology constitute time-honoured ways of doing which have, as most would agree, 
brought tremendous ga ins despite some negation, to human existence in all spheres of life: advances in 
medicine, expansion of human social interactions, ease of trave l, knowledge about the un iverse, albeit 
with some persistent limitations, and greater capacity to configure shelter and produce food. Neither the 
definition of science nor that of technology ascribes its monopoly to any re ligion , global region, race or 
even social class. The current states of stealth are derivatives of techniques that have been developed 
and practiced in every global region wit h contributions to different extents, by all races. Recognition of 
this circumstance and the scientif ic heritage of Sub-Saharan Africa in general, and the geographical zone 
that gave birth to Nigeria in 1960 is essential to the revival and sustainabi lity of confidence in the 
scientists, technologists and even, the general public, about Nigeria's nati.onal capacity to achieve 
significant advances in science and technology. 

As clearly expressed by the Japanese in their Japan Vision 2050 published in April 2005 (15), 
41Socletles In which only the word like •economy- and •growth" are stressed, are definitely not dl(nlfled. 
It is necessary that we should move t0walfd a wolfld whose groups of individuals w/11 form functional 
or(anlzatlons and societies to ~te an Image of Japan as a dl(nlfled nation". Therein , it is also stated 
~wo thln(s are Important here: first, a national character that cherishes learning, art, science. and the 
sensibility to care for nature and human beings; and second, a society formed by individuals m0l'ded by 
that national character". 

It is now believed (29) that much earlier than the period of European invasion of Africa , medica l 
practice was much more advanced in Africa than in Europe. Among the pioneering practices in African 
regions that subsequently became Nigeria, Egypt and South Africa were the use of kaol in to treat 
diarrhea; and use of salicylic acid-containing plants that attacked cancer, t reated malaria and ca used 
abortion. Among the early medical practices in Africa, some of which have survived to date, were 
vaccination, autopsy, limb removal , teeth extraction and installat ion, skin grafting, bone setting, 
anesthesia, tissue cauterization and caesarian section. The Borgu in the Northern part of Nigeria and the 
Annangs and lbibios of t he southern part of Nigeria have extensive knowledge of medical plants, as wel l 
as their processing techniques to date. Africans in different regions of the cont inent developed 
numeration systems about 8000 years ago. In contrast to the decima l (base on 10) which is current ly 
universally, used the Yoruba mathematical system was based on units of 20 and was amenable to 
subtraction and other operations as described by Zaslavsky (30). There were many astronomers in 
ancient Africa , particularly, the Dogon people of Mali made numerous observations in astronomy (31). 
The people of Ancient lkom in present-day Cross River State of Nigeria also produced an astronomical 
calendar in ancient times. In August 2009, a group of journalists (38) visited the Stone Ci rcle located at 
Old Nkrigom in lkom LGA of Cross River State. Th is megalithic circle served as a calendar in ancient times 
and is believed to date back 4000 years. Emeagwal i (34) has given a dense summary of the scientific 
and technological contributions of Africans. Some enslaved Africans arrived in the new world with 
advanced knowledge offarming. In addition, several crop varieties of Af rican origin were adopted in Asia. 
Among them were coffee, oil palm, African rice (oryza glabberima), sorghum and fon io (digitaria exilis). 

Most settlements and kingdoms that were later confederated to become Nigeria, developed 
appropriate and large engineering structures that required exacting architectura l and structura l 
analyses. In many of the structures built in the Sahelian fringes of Nigeria, cooling by evaporation were 
utilized. Examples of the architectural expertise of people in the region are the reliques of wa lled cities 
of Kano, the Born u Empire and the Benin Empire. Much later in the 17th Century, Lou renco Pinto, the 
Portuguese captain who visited Benin noted that 41GI'Mt Benin where the King resides Is larger than 
Usbont all the sttfeets are straJght as tar as the eye can see. The houses are large, especially* that 0t the 
king which is richly decorated and has tlve oolumns. The City is wealthy and lmdustrious. It Is s0 well 
governed that theft Is unknown and! the peopl~ Lived! lm such security. The art/sans have their places 
carefully allocated In the squares whleh are divided up In such a manner that In ome squatre1 I counted 
alt0get/iter 0me hundtred and twenty Smith's workshops. all worklfll CQntlnuously". That is the observation 
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that Pinto reported back in Portugal . It is the Nigerian heritage in town planning and architectu re which 
has been eclipsed by contemporary ci rcumstances. The grandeur of the Ben in Empire has been reported 
by Ugowe (41). 

In addition to the observati on quoted in the preceding paragraph, Fred Pearce (54) writes about 
the walls of Benin City "they extend for some 16,000 km in all. in a mosa;fc of more than 500 
Interconnected settlement boundaries. They cover 6f500 square km and were dug by the Edo people, 
In all, they are four times longer than the Great Wall of China, and consumed a hundred times more 
material than the Great Pyramid of Cheops. They took an estimated 150 million hours ot digging to 
construct, and are perhaps. the largest single archaeological phenomenon on the planet•. It should be 
noted that as ch ronicled by Wesler (53), the Wall was partly destroyed by the British in the invasion of 
1897. 

Metal working has indexed human technological advancement for centuries. As reported in 
archaeology (48, 49 , 50), the use of iron in smelting and toolmaking in West Africa dates back to 1200 
BCE. This implies that it was not copied from outside the continent. The expertise of Nigeria-zone dwellers 
in metall urgy in ancient t imes extended f rom iron to brass, bronze, wax and glass as evident in life-size 
statues composed of these materials in Benin, lfe and other regions beginning in the 13th century. 
Smelting of iron has profound implications on the depth of technological engagement of the 
artisans/engineers of that era. Product ion of iron from its ore through smelting generates silver, iron, 
copper and other metals f rom the same ore, implying that metallurgy was extensive in the industries of 
that era. It is well-known that Africa was a supplier of gold to other parts of the world trough Trans
Saharan caravans during the medieval times. There is controversy regarding the date of initiation of iron
making in Africa as a whole, due to archaeological finds that are outliers (45). However, it is known that 
by the time the f irst Europeans arrived in Africa, iron had been developed in West Africa with legacies 
that sti ll exist in traditiona l settings. 

Recent radiocarbon dating of Central and Eastern Nigerian artifacts reported in the news (42) 
indicate the ancient existence of a vibrant Iron Age in the region. Studies by Bernard Fagg enabled the 
conclusion that Nok Culture site at Taruga which contains iron slags, furnaces, tuyeres, pottery and 
charcoal is a site that dates back to the fi rst Millennium BC and continued into the first two centuries AD. 
Recent dating of artifacts from an iron smelting site in Leija in Nsukka LGA of Enugu State performed in 
Sweden using modern radiocarbon and thermo-luminescence methods, indicate the age of 1445 BC. 
Thus, the Iron Age was in the region as early as 3445 years ago. This is comparable to or earlier than the 
Iron Age of other global regions and indicates independent expertise technology in Central and Eastern 
Nigerian areas in ancient t imes. 

A feature article (35) covers blacksmithing in three Awka Villages in Anambra State of Nigeria 
(Agulu-Akwa, Amaikwo and Ezi-Awka). This vocation dates back to 1896. Many Nigerian art masterpieces 
wh ich could only be sculptured with deep knowledge of the science of materials and casting of 
engineering tools, are found in museums outside Nigeria. Among them is the ivory mask/pendant of 
Benin Empire''s Queen ldta ~ 12th-15th Century lfe metal, terracotta and stone sculptures in foreign 
museums, and several others that have been chronicled and described (70,71). There are reputed to be 
as many as 600 pieces of African art in display at the British Museum and hundreds of ot hers in storage 
at its warehouse in Hackney, North London. Locally, the lgbo Ukwu ·Museum which is an outpost of 
Nigeria's National Commisston for Museums and Monuments (NCMM) in Aguata Local Government Area 
of Anambra State, contains 1000-year-old artifacts (39) described as •unique" and displaying •a superb 
level of technical artistry In (of) the llbo Ukwu forest land". In the collection are bronze sculptures 
discovered by a resident of the area in 1939. The British Secretary of State for the Colonies 
commissioned mineral surveys of Southern and Northern Nigerian Protectorates in 1903 and 1904 
respectively, setting the framework for the beginning of organized mining in Nigeria between 1902 and 
1903 (13). Tin ore (cassiterite) was the init ial focus by the Royal Niger Company in 1904 followed by gold 
in 1914 with mines located in Niger and Kogi States. In 1916, coal mining began in Enugu followed three 
years later by the formation of the Geological Survey of Nigeria. 

With respect to leather science and technology, the Hausa regions of Northern Nigeria supplied 
the Mediterranean markets with much of the leather that was wrongly tagged as Moroccan leather. 
Sourced from the present-day Northern Nigeria, that leather went as far as Normandy and Britain (46). 

Many people are at best, lightly aware of the fact that written communication in Nigeria precedes 
the arrival of explorers, invaders and missionaries. The lbibio/Efik of Akwa lbom State/Cross River State 
of Sout hern Nigeria initiated and implemented Nsibidi which is an ideographic suite of symbols that was 

Page 12 



the privy knowledge of the Ekpe Secret Society. The Ba mun of neighboring Cameroon went further by 
developing an indigenous writing system. As featured authoritatively in the New African (44), the Bamun 
Palace in Foumban, Western Cameroun holds about 7000 weathered documents, most of which were 
written before the first arrival of colonialists in the region in 1902. The documents cover the Bamun 
history, medicine, religion and magic. Maps and place names all written in the Bamun script, are stored 
there. 

The contributions of the ancient and medieval city states and other jurisdictional entities that later 
became Nigeria to advances in science and technologies should approximately be viewed within the 
larger African context. In general, there is llttle dispute about Ancient Egypt's prominence in t he arts, 
science and technology, buoyed by the fact that evidence, includi ng the pyramids abounds. 
Unfortunately, as noted by others (43), there is frequent ideologica l posture by some historians with 
bearing on the awareness of others, including Africans, to portray ancient Sub-Saharan Africa ns as those 
who were uncivilized, barba ric, primitive a.nd defenseless. Essentially, anci.ent Egypt 's accomplishments 
in philosophy, architecture, science and technology are displaced f rom black Africans and hung on t he 

'Arabs who were the last successful invaders of North Africa . This erasure of heritage has been a mental 
threat to the self-confidence of modern-day Africans on scientif ic and technological matters. Nigerians 
and indeed, African scientific renaissance to which the Africa n Union and many individual African 
countries have expressed commitment, must begin with correction of distorted history about black 
African scientific and technological heritage. 

Considering the racial composition of the Ancient Egyptians, the Great historian Herodotus, 
describing the Colclians of the Black Sea shores, presented them as 41Eg'yptlans by race• with "black 
skins and kinky hair". As noted in another review (67), the Greek philosopher, Apollodorus, also described 
ancient Egypt as "the country of the black~footed ones". In a letter sent by the French explorer-Jean
Francais Champollion to his brother Jacques Joseph about the Rosetta Stone which was found in Egypt 
In 1799 during Napoleon Bonaparte's expedition, it is evident that the ancient Egyptians since at least, 
the 18th Dysnasty (233BC), recognized their racial composition as Kemmui , Nahasi , Namou and 
Tahmou, corresponding to Egyptian, Black Africans, Asians and Europeans. Jean-Francais wrote in his 
letter "Thus, we have bet0re out! eyes the Images 0f various races known to the ligyptiamsJ established 
during that early epoch". Aristotle, the peerless Greek philosopher wrote also in Physiognomonica, that 
'the Ethiopians and Egyptians are very black". The most famous of the several ancient black 
philosophers who regrettably are unknown to most Africans were lmhotep (2700 BC), Ptahhotep (2414 
BC), Kagemni (2300 BC), Merikare (1990 BC), Sehotep-ibra (1991 BC), Amen-emhat (1991 BC), 
Amenhotep (1400 BC) and Duaf (1340 BC). Many Greek philosophers visited and studied in Africa after 
being prohibited for about 3000 years. The great libraries of Egypt were looted during Roman control and 
that circumstance persisted up to Napoleon Bonaparte 's invasion In 1798 AD. Among the Greek 
philosophers who studied in Africa are Thales of Milelus (624-54 7 BC), Pythagoras (582-500 BC), and 
Aristotle (385-322 BC). Readers are urged to find out more by reviewing the summaries presented 
elsewhere (43, 66, 47, 48, 49, 50, 51, 52, 53, 54). Indeed , the venerable historian-Cheikh Anta Diop, 
writing in the Origin of African Civilization, wrote (67) •Ancient El}'pt was a Negro efvlllzatlon. The history 
of black Africa will remain suspended In the air and cannot be written correctly until Att!lea /ltistorlams 
conmect It with the hlstof!Y ot Egypt. The AJI!let~~n wh0 evades the problem of Egypt is nelthet! m0dest 1!10T 
objective, nor unruffled. lrle is tgnorrantJ cowardly amd neurotic. The ancient Egyptians were negroes. The 
moral of their civilization Is to be counted among the assets of the Black world". 

Colonization of socio-political structures that now constitute Nigeria in the 19th century implied 
reshuffling and reconstitution of all pre-existing systems: religious, political, technological and more by 
the colonial masters. Engineering in the Western sense was introduced into Nigeria during the colon ial 
period to enhance movement of people and goods, as well as pol it ical control of the loca l population. 
Public buildings, roads, telegraphy and railways were built without development of local engineering 
capacity beyond menial assignments. Only a few Nigerians are known to have reached professional 
status of «engineer" as late as mid-20th century. Those who did had their preliminary tra ining locally 
before completing their studies overseas. This continued unti l the 1960s when local universities and 
other tertiary institutions started engineering degree programmes and expanded science course 
offerings. Currently, Nigeria has several professional bodies, most of which are listed in Append ix 4; and 
at least, 120 registered tertiary institutions, the majority of which offer degree programmes in various 
fields of science and technology. 
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The Federal Ministry of Science and Technology now includes about 25 research 
institutes/centers as pa rastatals or university-nested organizations in various sectors of the Nigerian 
economy. Nigeria now awards its highest prize for intellectual contribution-the Nigerian National Order of 
Merit (NNOM) in fields that include Science and Technology, and the Nigerian Academy of Science which 
was established in 1977 statutorily, promotes technical (scientific and technological activities); 
organized lectures and advises the Nigeria n Government. However, the support systems for integration 
of science and technology into governance and socio-economic activities are grossly inadequate in 
Nigeria. It is a. primary detractor f rom Nigeria's effort to industrla li.ze and compete effectively with other 
nations to elevate the standard of living of Nlgenans. Nigeria's public expenditu re on research and 
development is less t han 0.1% of its GNP and there are less than 100 Nigerians per one million of its 
population in research and development. Clearly, much more needs to be done. Programmes are 
configured herein , to catch up with some front-running countries by 2030. 

In spite of these opportunities, it should be noted that Nigeria is still playing catch-up to many 
countries, particularly outside Africa on innovation in the modern context in which Western-sourced 
technologies define each country's wealth, stealth and health. It wi ll remain as such untll Nigeria can 
make significant advances either in introducing indigenous knowledge systems and technologies 
partial ly or ful ly at appropriate scales, or adapts and deploys foreign technologies effectively or does both 
conven iently. Success in al l these regards gains from awareness of the scientific and technological 
heritage of Nigeria by Nigerians within the overall framework of black African civilization. 

1.2. Science and Technology In Decades of Nigeria•s Development Planning 
The history of development planning in Nigeria has been analyzed by many authors (2, 5, 12, 13, 

20, 23, 24, 40, 55, 60, 66, 77, 95). Development planning in Nigeria predates independence in 1960. 
• The 10 year Development Plan (1945-1955}: The first systematic plan was the 10 years 

development plan (1945-1955) which was formatted by the Colonial Office in London in 1945 and 
implemented by a central development board. Planning was integrated with central consultations at 
provincial levels. Nevertheless, the central objective of this plan which subsequently jacketed Nigeria 's 
post-i ndependent development was the development of basic infrastructure to support harvesting of raw 
materials from Nigeria. It focused on implementation of isolated projects and lacked the programme 
integration that would have given it the strategic bent that Nigeria would subsequently need as a country. 
Local talent and research were not developed to support programs. 

• The Second Development Plan of 1956~1960: This was formatted in a way that empowered the 
Regions of Nigeria. Each of the three regions: North, East and West, prepared its own plan quite apart 
from the Federal Development Plan. Under such an arrangement, there were replications of projects and 
analyses were inadequate. Again, the focus was on a collection of proje<;:ts rather than strategies that 
would be driven by a national vision and the target of faring well in international trade for domestic 
advantages. In his paper presented at the US. National Academy of Sciences, Prof. Hilary lnyang (206) 
has noted that ~At that t/rne (pre-independence time). African universities were at the vanguard ot 
diverse indigenous groups t/rlat rationalized the need for the independence of their countries 011 the 
basis of human right to freedom and self~govemamce. They were not really deep contributors of data or 
other forms of llllformaUcm to economic development lnltlatlves and governance of their countfles. Thls 
circumstances was prevalent In Africa until the late 1950s•. 

• The Post~lndependent First National Development Plan (1962-1968}: This was the first plan to 
incorporate detailed national objectives as the envelop for individual projects. A National Economic 
Counci l had been established apriori , in 1958 with the mandate of mobilizing the support of Nigerians 
for the measures that were needed to improve their quality of life. It was intended to wean Nigeria off 
external sources of capital and manpower. It is observed that the desirable objectives of that plan was 
not achieved satisfactorily in critical sectors. As summarized recently (40) in a review of 60 years of 
development planning in Nigeria , there was 34.6% underfulfillment in education , 63.3% in 
communication , 42.8% in primary production and 56.3% in health. Among the reasons for that recorded 
underachievement was dependence on British expertise, continued dependence on foreign capital 
inflows and skewing of bilateral t rade in favour of Britain. Import Substitution Industrialization (lSI) was 
targeted. Many major infrastructural projects were implemented during this planning era, among them, 
the Kai nji Dam, Ughelli Thermal Plants, Oil Refinery, a development bank and the mint/security company 
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as noted (23) . Most of these inf rastructure and systems required deep technical management and 
scientific investments that were never deve loped domestically. 

In the Second -National Development Plan (1970-1974), the Federal Govern ment attempted to 
address the demerits of lSI by focusi ng on domestic product ion of intermediate and capital goods. It was 
an attempt to create a Nigerian industrial structure buoyed by engagement in agricultu re, mining, 
quarrying and transport. Nigeria also became an oil-producer during this period with the attendant 
elevation of foreign exchange inflows. During this time, the f irst effort to coordinate sc ientific research in 
Nigeria was made (1970) through the establishment of the Nigerian Council for Science and Technology 
(NCST). Its mandate was to develop national priorities in research and supervise t he implementation of 
basic and appl ied research in Nigeria. Other appendages of the NCST were also formed: the Agricultura l 
Research Council and the Industrial Research Council in 1971, followed by the Medical Research 
Council , and the Natural Science Research Council of Nigeria in 1972 and 1973, respectively. In spite of 
its appendages, the NCST was a monolith and attracted criticism about its efficiency and productivity. 
This Ulust rious plan was undone by Nigeria 's lack of qualif ied technical and manageri.al personnel in t he 
critical areas. Besides, processes for identification and deployment of leaders in such industri es, most 
of which were overseen by Government, were less than optimal. 

Through geological surveys that date back to 1958, iron ore was located in Agbaja, ltakpe and 
Udi while limestone deposits were found at Jakura, Mfamosin and many other regions of Nigeria. 
Reasonably large deposits of coal were found in Enugu. The variety that is more appropriate for 
steelmaking (coke-able coal) was discovered at Lafia. After many partnership agreements with foreign 
firms and market surveys, a contract was awarded in 1970 to Tiaj Prom Export, a now defunct USSR 
company, to identify feedstock and determine the quality and quant ity of materials for establishment of 

·an integrated iron and steel plant to support Nigeria 's technology-based industrial ization which targeted 
the production of 750,000 tonnesjyear of steel within the second National Development Plan (1970-
1975). The Nigerian Steel Development Authority (NSDA) was establ ished in 1971 within this period with 
research and supervisory functions. As indicated by Lawai (21), the research would focus on geological 
surveys, metallurgy and market studies. 

The plan was to produce steel in three phases: fi rst, the Ajaokuta Steel Plant would produce the 
technologically easy-to-produce long products at 1.3 million tonnesjyear and subsequently, the flat 
products at 2.6 million tonnesjyear. A third phase of 5.2 mill ion tonnesjyear would follow. The Nigerian 
workforce was not adequately skilled in the technologies of flat steel production at the time. The NSDA 
which was the only technology-oriented and appropriate outfit t o manage steel production in Nigeria, was 
dissolved in 1~79 and their functions transferred to non-technical bureaucrats in the Federal Ministry of 
Steel (21). The NSDA was replaced by the following individual companies and projects. 

• Ajaokuta Steel Project, Ajaokuta 

• Delta Steel Company, Ovwian-Aiadja 

• Jos Steel Rolling Company, Jos 

• Katsina Steel Rolling Company, Katsina 

• Oshogbo Steel Rolling Company, Oshogbo 

• National Iron Ore Mining Company, ltakpe 

• National Steel Raw Materials Exploration Agency, Kaduna 

• National Metallurgical Development Center, Jos 

• Metallurgical Training Institute Onitsha 

The National Steel Raw Materials Exploration Agency, National Metallurgical Development Center, 
and Metallurgical Training Institute were designed for sponsorship by the Federal Government while t he 
rest of the entities were privately owned and operated. 

As noted by Lawai (21) and confirmed by Ohimain (93) in a summary, poor management by 
bureaucrats, including non-payment of the Soviets and other contractors, lack of techn ical expertise and 
duplication of roles and sub-projects ravaged the otherwise, good plan to produce and supply steel for 
Nigeria's technological development. With the bleeding of Nigeria's economy subsequently~ partly due to 
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the national economic hardships derived from the Structural Adjustment Programme of the 1980s, the 
steel industry ground to a halt in Nigeria. 

Nigeria still has more than 3 billion tonnes of proven iron ore reserves (93). However, most of the 
privately-owned steel companies are rolling mills that need bi llets f rom integrated mills. Unfortunately, 
due to mismanagement and lack of technology deployment, the raw materials from the deposits are not 
harvested and processed adequately to derive steel production far Nigeria 's technological revolution. 
Only t he Delta Steel Company still operates. 

• The Third National Development Plan (1975-1980): This was basicall y a continuation of the 
second NDP and was ta rgeted at pol icy development and implementation to support the private sector 
to improve Nigeria's productivity. It was launched at the zenith of Nigeria's all boom. With the high 
earnings f rom oil sa les, the Government invested highly in heavy industries. Decisions were not always 
made on the basis of options ana lyses but based on military edicts and orders. Private firms had easy 
access to foreign exchange but focused their investments in industries that are described (23) as light, 
low-technology consumer industries. These industries were based on imported raw materials and 
machinery, most of which could not even be maintained with local talent. Again , there was a move away 
from investment in agro-all ied industries that would have sourced raw materials locally. 

With recriminations about t he effectiveness of NCST, it was segmented into the following 
independent research institutes and replaced in 1977 by the National Science and Technology 
Development Agency (NSTDA): 

• The Cocoa Resea rch Institute of Nigeria [CRIN], lbadan 

• Federal Institute of Industrial Research Oshodi (FIIRO), Lagos 

• The Forestry Research Inst itute of Nigeria [FRIN), lbadan 

• Hydraul ic Equipment Research Institute (HERI) , Kano 

• Institute for Agriculture Research (IAR), Zaria 

• Institute for Agricultural Research and Training IAR& T, lbadan 

• Lake Chad Research Institute (LCRI), Maiduguri 

• National Agricultu ral Extension and Research Liaison Service (NAERLS), Zaria 

• National Animal Product ion Research Institute (NAPRI), Zaria 

• National Agency for Science and Engineering Infrastructure (NASENI), Lagos 

• Nigerian Building and Road Research Institute (NBRRI), Lagos 

• National Cereals Resea rch Institute (NCRI), Badeggi, Niger State 

• National Centre for Genetic Research and Biotechnology (NCGRB) 

• National Institute for Freshwaters Fisheries Research (NIFFR), New Bussa 

• Nigeria Institute for Oil Palm Research (NIFOR), Benin city 

• National Horticulture Research Institute (NIHORT), lbadan 

• National Institute for Medical Research NIMR), Yaba 

• Nigeria Institute for Oceanography and Marine Research (NIOMR), Lagos 

• National Institute for Pharmaceutical Research and Development (NIPRD), Abuja 

• Nigeria Institute for Trypanosomiasis Research (NITR), Kaduna 

• National Root Crops Research Institute (NRCRI), Umudike, Abia stat~ 

• National Research Instit ute for Chemical Technology (NRICT), Zaria . 

• Nigerian Stored Products Research Institute (NSPRI), Yaba 

• National Veterina ry Research Institute (NVRI), Vom, Jos 



• 

• Projects Development Institute (PDI ), Enugu 

• Rubber Research Institute of Nigeria (RRIN ), Benin City 

These research institutes were not supported to the levels of intellectual and mission-driven 
productivity that would have ena.bled them to catalyze Nigeria's emergence as major players in the 
economic sectors in which they operated. That problem cont inues WI today. Ni,geria's l.ack of adequate 
capacity for technology development and/or acquisition and lack of specif ic skills in the sectors on which 
the Nigerian government established partnership agreements with the private sector caused 
underachievement of the objectives of the Third National Plan. A full -fledged Federal Ministry of Science 
and Technology (FMST) was established in 1980. The Research Councils were abol ished and t heir 
I functions integrated into the structure and mandate of the FMST. 

• The Fourth National Development Plan (1981-1985): This was implemented at a t ime of globa l 
economic recession when Nigeria experienced reduction in foreign exchange earnings, poor balance of 
payment and growing unemployment. Companies had insufficient foreign exchange to import raw 

'materials and equipment parts. Social conditions, technical inadequacy and economic mismanagement 
combined to place Nigerians in socio-economic dire straits. The FMST was merged with the Federal 
Ministry of Education, Science and Technology in 1984 and separated from it in 1985. 

The priority areas of the Fourth Plan were agriculture which had been neglected greatly during the 
oil boom era, education, manpower development, infrastructure, health and housing. However, the 
problem was ineffective implementation. The Fourth Plan was until then, the worst implemented plan in 
the history of Nigeria 's de\tielopment planning as evident in the drop of GDP growth to 1.25%. Food was 
imported in spite of the Green Revolution Programme that was the slogan, and most of the states owed 
their workers many months of salary. Science and technology was not at any level of deployment that 
could make any difference. After the official closure of the implementation period of the Fourth Plan, the 
Structural Adjustment Programme (SAP) was adopted in 1986 as a replacement of previous planning 
systems. The objectives of the SAP were primarily to promote investment, stimulate non-oil exports, 
provide support for private sector-led development, promote Nigeria's industrial efficiency, 
develop/utilize Nigeria 's domestic technology with encouragement of the use ofJocal raw materials. The 
first National Science and Technology Policy was developed in 1986 with equa{ly desirable objectives. 
The Raw Materials Research and Development Council (RMRDC), the Standards Organizat ion of Nigeria 
(SON) and other bodies were established by Degree No. 39 in 1987 to support transfer of foreign 
technology to local firms, license products that meet standards and perform research among other 
indigenization support ro les. Again , the poor results that that Policy attracted were attributab le (216, 
217)to: 

• Independent operation of research institutes without attention to mission and wit h dupl icat ion 
of efforts. 

• Narrow base of S& T research which concentrated on R&D 

• Isolation of manufacturing sector from R&D activities and therefore, non-commercialization of 
ideas. 

• Insufficient funding of the S& T sector. 

To a large extent, some of these drawbacks are still valid after many subsequent development plans. 
• The Rolling Plans (199~1992~ 1992-199~3~ 1993-1995, 1997-1999): The First National 

Rolling Plan (1990-1992) involved consideration of Nigeria's strategic development needs and the 
real ization that 5-year plans were inadequate with respect for coverage of those needs. The plans were 
then configured into three tiers as follows. 

• A 15-20-year Plan with a clear vision of the termina l state of the economy and coverage of the 
required policies and actions 

• A 3-year National Rolling Plan , and 

• A 1-year Annual Budget 

The First National Rolling Plan focused on self-sufficiency in food production and raw materials, 
self-reliant opportunities, enhancement of the socio-politica l awa reness of the people and strengthening 
of the base for a market-oriented economy. Agricultural development and provision of physical 
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infrastructure were targeted to reduce economic bu rden of those who were vu lnerable to the ravages of 
the Structural Adjustment Programme. The defic it was to be financed. The plan lacked the strategic 
component and was tagged non-scientific by some analysts. Pol itical turbu lence was also a factor in its 
ineffective implementation. The Science and Technology Policy document was revised in 1992 to include 
S andT infrastructure development and recognition of S& T as input into innovation that is required to 
drive Nigeria's industrialization and economic development efforts. 

Subsequent Plans up to 1999 dealt with reduction of inflation, reduction of the gap between 
official exchange rate and paralle l market rate of the currency, employment creation, rural development, 
revival and privatizat ion of public assets, expansion of agri cultu ral product ion and reduction of 
bottlenecks to industrialization. All of these efforts were still imperiled by inadequate development of a 
science and technology base, inadequate investment in science and technology, and poor translation of 
findings of research to commercialization. 

Interest in creating and pursuing long-term targets in Nigeria 's development effort promoted the 
creation of Vision 2010 in 1996. Vision 2010 targeted the transformation of Nigeria into "a united, 
Industrious, caring, God-fearing democratic soclety1 committed to making the basic needs of life 
affordable for everyone~. and creatimg Africa/s leading economY' (218). Achievement of this mission was 
to be through a 15-year perspective plan segmented into multi-tiered medium term plans. lbietan and 
Ekhosuehi (218) observe that although this plan relied significantly on attitudinal change by Nigerians, 
public consciousness was not necessari ly raised through engagements to achieve the desired results. 
Investment in R&D remained f lat in spite of international competition on innovation. 

• The National Economic Empowenrnent and Development Strategy (NEEDS) (2004e2007}: 
NEEDS focused on medium-term economic development, specifically on wealth creation, employment 
generation, poverty reduction and values re-orientation. For the latter, a National Orientation Agency 
which has survived to date, was created. The states were supported to develop similar plans with in their 
jurisdictions. They were called SEEDS. The Local Government 's plan was Called LEEDS. Being that NEEDS 
was focused on socio-economic empowerment, the Federal Government gave emphasis in its budgets 
to healthcare, education , agriculture, roads, water resources, power and security. This was particularly 
true of the 2004 and 2005 budgets. The assessment herein , is that NEEDS was reasonably successful 
but the enormity of Nigeria's development challenges required the sustenance of effort at that level 
without the ravages of political distract ions. Poor investment in innovation continued as a constraint to 
attainment of socio-economic development targets. 

• Vision 20~2020 (2009-2020}: This was the next focus of Nigeria's medium term socio-economic 
development effort. When the Vision was developed, it was a long-term plan but three years to go on its 
expiration, most of the targets are unl ikely to be attained within the plan period. In the Vision; Nigeria 
targeted a status as one of the top 20 economies in the world by 2020. Recently (2015), it ranked 128 
out of 141 countries on innovation and ranks 110 out of 141 countries on Industrial Competitiveness 
Index of UN IDO (2013). The primary object ives of Vision 20:2020 are to guarantee the productivity and 
well-being of the people; opti mize the key sources of economic growth; and foster sustainable social and 
economic development. A GOP of US$ 900 billion and per capita GOP of US$ 4000 was targeted. As 
pointed out by Okereke (219), the average per capita income of the top 20 economies in which Nigeria 
targets Inclusion was US$ 100~000 in 2010 as opposed to Nigeria's US$ 1,200 at that time. The part to 
achievement of Nigeria's target, even at some future date is the use of science and technology as an 
enabler of its industrialization, education in critical field, peace and security as well as political 
commitment. 

One of the laudable approaches to the configuration and implementation of Vision 20:2020 plans 
was the creation and convening of a National Technical Working Group (NTWG) on Science, Technology 
and Innovation which produced its detailed report on global trends, strategies, recommendations and 
initiatives in 2009 (95). The NTWG analyzed the elements of the Vision and developed recommendations 
on aspects that need STI advances in the following critical STI sectors into which the FMST has binned 
its research and associated activities. 

• Biotechnology 

• Information and Communicat ion Technology 

• Space Technology 

• Power/Nuclear Energy 



• Value-addition to Agricu ltural and Minera l Resources 

• Engineering Infrastructu re, Health , Tradit ional Medicine, Education, Housing, Environment, 
etc. 

The recommendations of the NTWG, most of which were to be implemented before 2020, have 
'been mostly integrated into the NSTIR 2030 because most of the initiatives can no longer be 
' implemented before 2020. 

The recommendations of NTWG as the STI elements of Vision 20:2020 was fo llowed by the 
compl,etion of Nigeria 's poii,cy on Science, Technology and Innovation (STI ) in 2011 (11). In addit ion to 
the following policy objectives, sector plans are also covered. The coverages of this STI policy desirably 
overlaps with those that have been developed by va ri ous Federal Ministries of the Federal Republ ic of 
Nigeria , thereby, providing the need for FMST to play the coord inating role . 

• Facilitate the acquisition of knowledge to adapt, utilize, replicate and diffuse technologies for 
the growth of SMEs, agricultural development, food security, power generation and poverty 
reduction. 

• Support the establishment and strengthening of organizations, institutions and structures for 
effective coordination and management of STI activities within a virile national innovation 
system. 

• Encourage and promote creation of innovat ive enterprises uti lizing Nigeria's indigenous 
knowledge and technology to produce marketable goods and services. 

• Support mechanisms to harness, promote, commercialize and diffuse locally developed 

• Technologies for the production of globally competitive goods and service that intensively 
utilizes Nigeria's raw materials. 

• Facilitate and support the creation and maintenance of up-to-date, rel iable and accessible 
database on Nigeria's STI resources and activities 

• Promote activities for effective STI communication and inculcation of STI culture in Nigerians. 

• Create and sustain reliable mechanisms for adequate funding of STI activities in Nigeria. 

• Init iate, support and strengthen strategic bilatera l and multilateral co-operations in scient if ic, 
technological and innovation activities across all sectors of the economy. 

This NSTIR 2030 serves as an integration framework for various STI plans at the federal and lower 
jurisdictional levels. Its effective implementation will spu r the industrial revolution that Nigeria has 
unsuccessfully sought since its independence in 1960. 

1.3. Perennial Challenges and Circumstances 
As shown in Figure 1, sustainable development which has been the target of Nigeria 's socio

economic development plans, comprises four cardinal sub-targets: economic development , population 
management, environmental/natural resources stewardship and social equity. The economic 
development component is usually the primary target of development plans and initiatives. Population 
is a significant factor because by necessity, most improvements in socio-economic indices are usually 
normalized with population and assessed on per capita basis. This includes GDP, disease burden, 
accident rates and mortality. Environmental stewardship is one of the determinants of quality of life. It 
impacts on human well-being, health and even, occupational stability. Social equity is factor in peace 
and stability of any country or lesser political jurisdiction , and a requirement for the implementation of 
economic development programmes. A count ry's assets consist of natural resources which are abundant 
in Nigeria, process and decision support systems which are sti ll challenged but improving in Nigeria, and 
service and governance systems on which progress is being made since Nigeria's transition to 
democracy. Nigeria is at low scoring levels in the operational factors of system plann ing, system ana lysis, 
system design, and system maintenance/improvement. Most of the development plans have been much 
better than their implementation. Science and technology is a major factor in the improvement and 
harvesting of the asset base as well as implementation of operations. 
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Figure 2 shows the distribution of poverty in Nigeria as developed by the World Bank (207) using 
2010-2013 data. In both graphs, the nationa l poverty levels approximated 60million people but with 
significant regional disparities. Levels range f rom about 6million in the Southeast and Southwest to 
about 20million in the Northwest . Many other socio-economic indices of Nigeria are summarized in Table 
1A. Nigeria 's high population is a blessing and a challenge. It Is a blessing in the sense that it is a, large 
domestic market for goods. It is a challenge to devise socio-economic schemes to provide for such a 
large populat ion. Gains must reach scales that are significant to make any dent on the large size of need. 
With in the next 50 years, the global population is expected to double. As one of the fastest growing 
countries, Nigeria 's population is projected to reach 289 million then. By 2025, its population is projected 
to reach 225 million. The impl ication is that Nigeria must catalyze innovative to provide for such a large 
population as China , Indonesia and India have done to various levels of success. Science and technology 
and its capacity to drive entrepreneurship is the path to Nigeria's socio-economic progress. 

It is well-recognized that there are some constraints to the attainment of Nigeria 's comprehensive 
development plans as well as sectoral plans due to several factors. Focusing on the Nigeria Industrial 
Revolution Plan (24) which was developed in 2014 as the successor to many multi-year national 
development plans that had industrialization plans, and other plans that focused on intensification of 
local manufacturing, the developers of the plan alluded the persistent problems, that are stated below. 

• Inadequate infrastructure 

• Shortage of skilled manpower 

• Poor linkage to industrial subsectors 

• Over dependence on export of raw materials 

• Basic nature of manufacturing activities 

Inherent in the constra ints outl ined above, especially, in shortage of ski lled manpower, and 
overdependence on export of raw materials are neglect of the role of science and technology in building 
the required technical skills, catalyzing entrepreneurship, and achieving advantages in national 
productivity and trade as demonstrated by many other countries. 

The Nigerian Industrial sector Is challenged. It contributes about 3% of Nigeria's export revenue 
but gulps over 50% of Nigeria's imports, thereby ravaging the country's balance of payments. 011 
dominates Nigeria's trade, contributing to about 90% of total export earnings but as crude on, an 
unprocessed material that does not contribute significantly to other industrial activities. Nigeria's 
industrial sector is non-performing as regards its contribution to the national economy and socio
economic growth. 

At the National Science and Technology Council Meeting organized by the Ministry of Science and 
Technology in Abuja on December 14-15, 2015, the Council identified some constraints to the 
implementation of Nigeria 's Science and Technology Policy of 2012 which would have catalyzed Nigeria's 
technologica l/industrial revolution. An additional Council meeting held in Osun State, confirmed these 
needs. The key constraints are as foll ows. 

• The uptake of R&D results by industries and SMEs in Nigeria is still very low (about 25% in the 
food sector). 

• Weak linkages and collaboration among key stakeholders in the STI system (knowledge 
centers, government and industry, etc. ) are ba.rriers to Nigeria 's national innovation system 

• Weak database of all R&D results, thereby, leading to duplication of the efforts 

• Lack of confidence of industries in the ability of universities to meet their needs 

• Inadequate funding of research and development 

• Lack of adequate infrastructure, weak institutional capacity and poor governance at many 
Nigerian universities and research institution, 

• Poor government policy frameworks that seem insufficient to ensure sustained effort on 
industry and university/research institute collaboration 

• Low numbers of technicians and craftsmen as trade and technical schools are presently de
emphasized 
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Sustainable Development 

FIGURE 1: CONFIGURATION AND LINKAGES OF SUSTAINABLE DEVELOPMENT SYSTEMS IN THE AREAS OF PLANNING, 
ANALYSES, DESIGN AND MAINTENANCE (57) 
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• Poor advocacy among key players and stakeholders in the STI system (knowledge centers , 
government and industry) 

• Apathy fo r Science, Engineering, Technology and Mathematics (STEM) education in Nigeria 

Most of the R&D inputs of large industries in Nigeria are made by the parent companies with 
little or no input from research and technologies developed locally 

• Lack of patronage· of made-in-Nigeria products 

The constra ints that are listed above have been analyzed and covered by various elements of this 
NSTIR 2030. 

In 2014, Nigeria's GOP growth was rebased and. assessed for 2011, 2012 a.nd 2013 at 5.3%, 
4.2% and 5.5%, respectively. Non-oil growth reached 8.4% in 2013 but much less growth in agriculture 
and telecommunications since 2011. As shown in Table 18 while growth increased in manufacturing 
apart from food manufacturing (plastics, rubber, chemicals and metals), the share of manufacturing in 
the GDP was still low and rema ins so. Figure 3 shows the GDP per capita of selected countries plotted 
from World Bank's 2015 data (207}. Nigeria's GOP is reasonably for a country of tts socio-economic class 
when considered in absolute terms but very low when assessed on per capita basis due to its large 
population. 

1.4. Recent Improvements in Plans and Programmes 
Although instabilities in the global oil market has recently put Nigeria in precarious economic 

circumstances, the country has made some progress on the promotion of innovation as a means of 
growing the economy. Much still remai ns to be done. In addition to the specific R and D results on 
innovative methods and products listed in Table 2 , research centers and programme units of FMST have 
made progress on engagement of collaborators, training and dissemination of programme results. Some 
specific examples drawn from the Ministry's documents (1, 184, 3) are outlined below 

• Implementation of the NOTAP-Industry Technology Transfer Fellowship 

• Assistance of researchers and traditional medicine practitioners in developing post-harvest 
process technologies on drying, preservation and storage of Medicinal Aromatic and Pesticide 
Plants (MAPs) raw materials by NNMDA 

• PRODA's technology for production of Electric Porcelain Insulator pin and shackle types which 
won the National Academy of Science (NAS) prize. 

• Completion of R&D activities on High Nutrient Density Biscuit and Drinks that will provide 
about a third of the dietary allowance for school children 

• Establishment of Integrated Cassava Processing Plants at Owode, Yewa, Ondo and Oshogbo. 

• Development of prototype science laboratory model by NASENI, NARICT and NISLT to be 
adopted by secondary schools 

• Implementation of the Kano State programme of youth empowerment using science and 
technology 

• NABDA's science advocacy for the passage of the Bio-safety bill 

• Advances made by NASRDA on the development of micro-satellite system for environmental 
monitoring, E-health , E-agriculture, E-commerce and security. 

• Publication of two comprehensive volumes of abstracts on Traditional Medicine Knowledge 
and Practices by NNMDA 

• Research progress made by NABDA on the development of DNA finger printing technology 

• RMRDC's research breakthrough on the development of water borne paints using paints using 
poly vinyl acetate (PVAC) and natural rubber latex (NRL) blend as binders. 

• Development and production of web offset ink using local raw materials 
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TABl.!E 1A: WORLD BANK'S DEVELOPMENT INDICES FOR NIGERIA (1990 - 2016) 
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TABLE 18: GDP GROWTH IN SELECTED SECTORS OF THE NIGERIAN ECONOMY (58 ) 

Source: World Bank (2014). Nigeria Economic Report 

2015 GDP per Capita (US$) 

60,000 

50,000 

40,000 

30,000 

20,000 

10,000 

0 

Source: Chart constructed f rom World Bank (on line databank) 

FIGURES: 2015 GDP PER CAPITA (US$) FOR SELECTED COUNTRIES. 
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TABLE 2 : COMMERCIALIZATION-READY PRODUCTS OF NIGERIA'S RESEARCH AND DEVELOPMENT 

ORGANIZATIONS KEY INDUSTRIAL SECTORS (LI MITED TO CR ITICAL ITEMS) 

- " - ----. 

NARtCT .. ,. , .... ,., ... National Research Instit ute for NASENL ............. National Agency for Science and 
I Chemical Technology Engineering Infrastructure 

RMRDC ............... Raw Materia~ Is Research and NllEST.. .............. Nigerlan Institute of leather Science 
Development Council and Technology 

NASRDA .............. National. Space Research and NNMDA ............... Nigerl~n Natural Medicine Development 
Development Agency Agency 

NITR. ........ ... ,, ..... Nationa l Institute tor NOTAP ................ Natiooa l Office of Technology Acquisition 
Trypanosomiasis Research and Promotion 

SHESTCO ........... Sheda Science and Technology FIIRO ...... , .... , ........ Federa l l.nsti.t ute of Industrial Research, 
Complex Oshodi 

N8RRI. .............. .. Nigertan Building and Research NABDA .... ... .,., .... N~trona I Biotech no logy Development 
Institute Agency I 

ECN .................... Ener~ VI Commission of Nigeria PRODA ................ Projects Development Institute 
-

STATUS 
INDUSTRIAL 

PR.ODUCT PRODUCER PENDING READY FOR 
SECTOR. COMMERCIAL PATENT 

~lZATlON 

fA. AGRICULTURE' A.1 Pesticides NARICT X 
AND AGRO. A.2 Fertilizers NARICT X 
ALLIED SECTOR A.3 Animal Feeds NARICT X I 

A.4 Bio-organic Fertilizer NABDA X : 
I I 

A.5 
Temporary Immersion Bioreactor NABDA/ X 

I i 
System SHESTCO I 

A.6 
Flash Dryer for Cassava Flour 

RMRDC X 
Production ,·, . " 

A.7 
Organic Fertilizer from Palm 

RMRDC X 
Kernel Waste 

Slow-release Nitrogen Fertilizer I 

A.8 SHESTCO X ·] 

for Urea I 

1 

Stabilized Plant Growth Hormone 1 
i 

A.9 and Organic Fertilizer from SHESTCO X l 
Moringa Olefeira ~ A.10 Neem Oil NARICT X I j 

A.11 Neem Bio pesticide NARICT X i 

A.12 Azadiracthin (export grade) NARICT X i 
1 

A.13 Hydrated Lime NARICT X l 
. ~ 

A.14 Fruit Juice NABDA X I '1 
A.15 Sorghum Malt FI IRO X 

A.16 Carbonated Fruit Juice FII RO X 

A.17 Tomato Paste/Ketchup FII RO X 
-

A.18 Edible Mushrooms and Spawns FII RO X 
A.19 Cassava Noodles FII RO X 

A.20 Moringa Oil Food Supplement RM RDC X 

A.21 Cassava Peeling Machine FIIRO X 
··-

A.22 Motorized Plantain Slicer FIIRO X 

A.23 Manual Ginger Slicer - FII RO X 
-

A.24 Cassava Pelletizer FII RO X 

A.25 Flavour for Palm wine FII RO X 

A.26 Simulated Palm wine FII RO X 

A.27 various Food-Cutting Devices FII RO X . 
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. -' 
Cassava Pettelizer and Juice 

A.28 
Extractor 

FII RO X 

A.29 Mango Chip Dryer RMRDC X 

B. MANUFACTURING B.1 Processed Hydrated Lime NARI CT X 
SECTOR B.2 Ind ustrial Chemical Products NARICT X 

B.3 Leather and Leather Goods NARICT X 

B.4 Footwear Designs (Products) CHELTECH X 

B.5 Bagaruwa Processing Machine NASENI X 

B.6 PRODA School Pencil PROD A X 
--

B.7 FIIRO Bar Soa p FIIRO X 

B.8 Gums, Glues and Adhesives FIIRO X 
B.9 Neem Ant iseptic Soap · FIIRO X 

B.10 Kenaf Fiber FIIRO X 

B.11 Silk RMRDC X 
B.12 Essentia l Oil Processing Plant RMRDC X 

B.13 Glacier Putty RMRDC X 

B.14 Calcinated Kaolin for Paints RMRDC X 

B.15 
Industria l Thaumatin Production 

RMRDC X 
System 

B.16 Cellulose from Agric Wastes RMRDC X 
B.17 Fabricated Spray Driers RMRDC X 
B.18 Laboratory Chemicals RMRDC X 

-
B.19 Aloe Vera Gel RMRDC X X 

Technologies for Processing 
B.20 Kaslinite, Baryte, Phosphate, Talc RMRDC X 

and Soda Ash 

B.21 
Natural Rubber Reinforced with 

RMRDC X 
Spent Plastics 

B.22 Alkyd Resin using Rubber Seed RMRDC X 
B.23 PRODA Porcelain Insulator PRODA X 
B.24 Small-scale Salt Processing Plant RMRDC X 
B.25 Sawd ust Burner FIIRO X 

c. MINING SECTOR Technologies for Processing 
C.1 Minerals-Kaol in', Baryte, RMRDC X 

Phosphates, Talc and Soda Ash 

C.2 Laterite Grinding Machine NBRRI X 

D. ENERGY D.1 NARICT Biofuel NARICT X 
(POWER) D.2 Biogas f rom Organic Waste NABDA X 
SECTOR NASENI Ecofriendly Smokeless 

D.3 
Stove 

NASENI X 

D.4 Small-scale Hydropower Plant ECN X 

D.5 Improved Woodstove ECN X 
D.6 Solar Home System ECN X 

D.7 Solar Cookers ECN X 
- -· 

D.8 Solar Dryers ECN X 
D.9 Solar Water Heater ECN X 

D.10 Solar Sti ll ECN X 

D.11 Solar PV Appl ication ECN X 

D.12 Biogas Digesters ECN X 

D.13 Wind Turbine ECN X 
D.14 NABDA Biofuel Plant NABDA X 
D.15 NASENI Hydropower NASENI X 
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• D. 16 FIIRO Biofertil izer FIIRO X 

~ D. 17 
Wind Pu mp for Energy HEDI of 

X 
Generation NASENI 

~ ~~ 

E. OIL AND GAS 
None 

! ' F. 
SECTOR i i 

' 
CIVIL i F.1 Briquettes Production System NBRRI X 

• 

INFRASTRUCTU F.2 8-Mould Brick Making Machine NBRRI X 
; : RE SECTOR F.3 . Manual Brick Making Machine NBRRI X 

' F.4 
Electrohydraulic Brick Making 

NBRRI X 
' Machine 

F.5 
Interlocking Brick Making 

NBRRI X 
Machine 

F.6 Laterite Grinding Machine 
' 

NBRRI X 
' F.7 Laterite Mixing Machine NBRRI X 

Manual Paving Stone Machine 
~ ~ 

X F.8 NBRRI 

F.9 Pedestrian Roller Compactor NBRRI X 
~ 

F.10 
Fiber Concrete Roofing Tile-

NBRRI X 
Making Machine 

F.11 
Clay Roofing Tile-Making 

NBRRI X 
Machine 

F.12 · Motorized Briquetting Machine 
RMRDC X 

for Wood and Agricultural Wastes 

G. INFO~MATION & 
G.1 

Barcode of Lite for Generic 
NABDA X 

CQMMUNICATIQ Mapping 
N TECHNOLOGY 

G.2 
Natural Rubber Reinforced with 

RMRDC X (ICT) Plastics 

G.3 
High Resolution Satellite-

NASRDA X 
NigeriaSat-2 

H~. ENVlRQNMENTt H.1 Pesticides NARICT X 
WATER AND 

~ 

X H.2 Tissue Culture Techniques NABDA 
HEALTH SECTOR Digitized Tse-Tse Fly Distribution 

H.3 
Mapping System 

NITR X 

H.4 
ECOSAN-Ecological Sanitation 

NABDA X 
System 

~~ 

H.5 Neem Antiseptic Soap FIIRO X 

H.6 
NASENI Primary School Science 

NASENI X 
Kits 

H.7 
NASENI Secondary School 

NASENI X 
Science Kits 

H.8 Deep Waterwell Drilling Rig NASENI X 
H.9 Herbal Arthritis Ointment NNMDA X 

H.10 Herbal Cough Syrup NNMDA X 
H.11 Herbal. Mosquitoes Repellent NNMDA X 

H.12 
Silicon Centrifugation System for 

NITR X 
Blood Parasites 

H.13 Tse-Tse Fly NITISE Traps NITR X 
~ -·--

H.14 NARICT Insecticides NARICT X 

H.15 
Malaria and Hepatitis Band C 

NABDA X 
Rapid Diagnostic Kits 

H.16 Special Traps for Black Flies NITR X 

H.17 
Glossina Mass Production 

NITR X 
System 

• 
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• Development of brake pad from palm kernel shel l 

• Nig r State's energy-efficient wood stove project completion 

In add ition to the accomplishments of FMST initiatives and co llaborative (with FMST centers) 
projects listed above, there have also been other advances at laboratories operated by other public 
agencies, the private sector, academic inst itutions and science and technology initiatives operated by 
the same categories of organizations. The challenge now is to increase the scale and intensity of such 
research , development and entrepreneursh ip support organizations to the extent that can make positive 
impacts on Ntgeria ''s productivity, GDP growth and the qual ity of life of its citizens. This is the target of 
Nigeria 's NSTIR 2030 Roadmap. 

Recently, PWC (215) developed and published economic growth projections for 32 of the largest 
economies in the world. They collectively account for 84% of the global GDP. It is projected that the 
average growth rate will be just in excess of 3% per year fo r the period 2014-2050. Global economic 
power shift is expected to continue from the established economies of North America , Western Europe 
and Japan for the next 35 years. By 2030, two important emerging economies: Mexico and Indonesia 
wi ll beat UK and France as regards their economic powers expressed in purchasing power parity (PPP) 
terms. Nigeria and Vietnam are expected to be the fastest growing large economies over the analysis 
period up to 2050. Table 3A shows the projections for each of the 32 countries. Therein, Nigeria 's GOP 
projected rank rises from 20 in 2014 through 16 in 2030 is the sunset of this NSTIR 2030. 
Implementation of the pol icies, programmes and projects described in this document will advance 
Nigeria to achievement of the ranks projected by PWC. 

1.5. Opportunities and Benefits of Scie-nce and Tech Improvement and Deployment in Nige-ria, 
Although NSTIR 2030 is a long-term plan , short-medium term events can generate necessary 

adjustments in overall plan while the major targets remain relatively stable. Essentially, short-medium 
term opportunities to congeal systems toward attainment of NSTIR 2030 will not be ignored. On the other 
hand, the strategic nature of NSTIR 2030 will aid and factor into the configuration of tact ical systems to 
address short-medium term needs. One of such short-term p)ans is the National Economic Recovery and 
Growth Plan (NERGP) that focuses on the following objectives: 

I • Macroeconomic policy improvement 

• Economic diversification 

• Competitiveness improvement 

• Social inclusion 

• Jobs creation 

• Education 

• Science, technology and innovation 

Science and technology is an enabler of the planning and .implementation of the NERGP 2017-
2020. Apart from the analytical components such as models, simulations, designs and monitoring 
systems that can support the first three objectives, science and tech-supported entrepreneurship can 
generate ventu res wh ich when given the right policy framework and financing, can generate jobs and 
promote inclusion. 

2015 was the sunset of the Millennium Development Goals (MDGs) programme that was initiated 
by the Un ited Nations. Nigeria was active in the programme and used it to frame some of its socio
economic development projects as described in the 2005 report (56). Its successor programme-the 
Sustainable Development Goals was initiated in 2015 to cover the period up to 2030 which is 
incidentally, the t imeframe for NSTI R 2030 as well. There is then the opportunity for SDG 2030 
programmes to overlap beneficially with this plan. 

As described in Nigeria's Industrial Revolution Plan published in January, 2014 (24). systems are 
planned to make industry the dominant job creator and income generator up to 2020. The specif ic 
targets are to make Nigeria the preferred manufacturing hub in West Africa; become one of the top 2 
manufacturing hubs in West Africa; and become the source for supply of low-medium-technology 
consumer and industrial goods domestica lly, and regionally. The plan which is outlined in Appendix 1, 
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covers the creation of 8 general-purpose Specia lized Industrial Cities in strategic locations along 
transport alignments, c:reation of 6 Technology Innovation Clusters and improvement of services at 27 
Free Trade Zones. These facilities will present more opportunit ies for sc ience-and technology-catalyzed 
industrialization and create jobs fo r Nigerians. NSTIR 2030 which has many entrepreneursh ip elements, 
can catalyze the production of goods that meet the standards specified by internationa l markets in trade 
agreements. An example is the African Growth and Opportun ity Act (AGOA) of the United States. The 
benefit would be an increase in the quantity and quality of exports to the United States under the AGOA 
agreement. AGOA provides duty-free import quotas on about 6,400 products to merchants from eligible 
countries. 

Nigeria has a large youth population , presently estimated by UNIDO at about 68 million. About 

1

41.6% of young people are unemployed, and it is estimated that 4.5 mill ion people enter the job market 
annually while absorption is only 10%. Science and technology can be deployed on a more intense level 
to create knowledge-based industries across many economic sectors to absorb youth. Approaches to 
doing this have been detailed in this NSTIR 2030. As an example of the Sand T-based job t rai ning and 
support system with respect to reduction in unemployment, the quadruple partnersh ip of UNIDO, 
Industrial Training Fund (ITF), SMEDAN and the Federal Government 's Nat i.onal Indust ria l Skills 
Development Programme (NISDP) targets the provision of Industry-d riven training to Nigerian youth on 
various t rades. The current subsectors and product categories of Nigeria's manufacturing systems are 
presented in Table 38. The industrial sectors and the items listed provide guidance to Nigerian 
manufacturers for engagement as well as serving as targets for training of Nigerian artisans and other 
industrial support personnel. 

Another program·me-the UNIDO-HP LIFE Entrepreneurship programme which has been 
implemented since 2008 through partnership with Hewlett Packard (HP), provides tra ining to students 
aspiring ent repreneurs and small business owners on the use of IT to create and grow their businesses. 
A survey was conducted on about 23,571 students (220) to gage the performance of the LIFE 
programme. The following results were obtained. 

• 675 had started their own businesses 

• 5197 found jobs in their field of choice 

• 355 are presently employed 

• 159 new enterprises have been created 

• 505 additional jobs were created as a result of the enterprises created by the progr11mme's 
graduates. 

Nigeria's ICT infrastructure is growing. Analyses by Adamu (19) Indicate that as at 2013, the 
opportunities and challenges were as follows 

• More than 30,000 km of inter-city fibers already laid 

• High volume of unutilized capacity due to dupl ications 

• Vertical transmission gaps 

• High cost for end uses 

• Mobile broadband operations were launched in some cities. 

The opportunities can be exploited and challenges addressed to expand this critical sector of 
socio-economic development to spur industrial activities and create jobs. 

Nigeria has abundant natural: petroleum, gas, solid mineral resources and a wide va riety of crops 
and other economic plants. The sea is open on a coastl ine that extends for about 852 km along the 
Atlantic shores in the Gulf of Guinea, covering a maritime area of about 46,000 square km. Marine 
resources can be exploited and harvested using innovative techn iques that science and technology can 
support. Among the sectors that can benefit from this engagement during the next 5 years are f isheries, 
aquaculture, wave energy systems, tourism/hospitality, energy systems (harvesting of energy f rom waves 
and tides) mining, oil extraction from the deep sea , shipbuilding and marine transportation . New jobs 
can be created through expansion of opportunities in these sectors with the application of science and 
,.technology. 

It is common knowledge that utilization of steel has indexed industrial development of many 
technologically a.dvanced countries in the last one hundred years. Nigeria's quest for industrialization 
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must by necessity, involve the mining of iron and product ion of steel in large quantities and internationally 
competitive costs. All the ra w materials required to make steel are avai lable in Nigeria as noted by many 
analysts (93, 21). The primary resources needed are iron ore , coa l, natural gas, and limestone. As early 
as 1958, Nigeria started its efforts on the development of a vibrant steel industry. However, 
mismanagement and lack of susta ined technical expertise and systems to utilize the products in the 
production of goods ravaged Nigeria 's efforts. Recent efforts to revive steel-making plants in Nigeria will 
provide th is critical material to support tool fabrication , construction and vessels production. Particularly, 
heavy industries t hat steel can support would reduce unemployment and bui ld a stable technological 
base for Nigeria. 

As shown in Figu re 4A, implementation of the recently developed Nigerian Industrial Revolution 
Plan (NIRP) requi res input of advances (plans, methods, and projects) f rom several sectors of the 
Nigerian economy. In t he illustration shown in Figure 4A, science and technology features as a primary 
component of the indust rialization plan of Nigeria. NSTIR 2030 is designed as the mechanisms and a 
set of initiat ives and projects t hat will be input as the scientific and technological contribution into NIRP 
to enable its effective implementation. Figure 4B shows and effective interaction of STI processes that 
can create knowledge and physical assets to accelerate systems towards atta inment of industrial 
revolution in Nigeria. 

~LE 3A: CU RRENT AND PROJECTED GDP RAN KINGS OF COUNTRIES UP TO THE YEAR 2050 (215) 

2014 2030 20! 0 
Projected 

ProjeC-ted GOP ppp GDPat PP.P GDPatPPP 
rank Country 

(2014 US$bm) CfJuntFY (2014 
Countpy atP/JP 

IJS~hl'll (2014 US$bn) 

1 China 17,632 China 36 ,112 China 61,079 

2 United States 17.416 United States 25.451 India 42,205 

3 India 7,277 India 17,138 United States 41,384 

4 Japan 4,788 Japan 6 ,006 12,210 

5 Germany 3,621 Indonesia 5,486 Brazil 9,164 

6 Russia 3.559 Brazi l 4,996 Mexico 8,014 

7 Brazil 3,073 Russia 4 ,854 Japan 7,914 

8 France 2,587 Germany 4,590 Russia 7,575 

9 ~ ~d~esia 2,554 Mexico 3,985 Nigeria 7,345 

10 United Kingdom 2.435 United Kingdom 3,586 Germany 6,338 

11 Mexico 2,143 France 3.418 United Kingdom 5,744 

g Italy 2_.066 Saudi Arabia 3,212 Saudi Arabia 5,488 

13 South Korea 1,790 South Korea 2,818 France 5,207 

14 Saudi Arabia 1,652 Turkey 2,714 Turkey 5 ,102 

15 Canada 1 , 57~ Italy 2,591 Pakistan 4,253 

16 Spain 1,534 Nigeria 2,566 Egypt 4,239 

17 Turkey 1,512 Canada 2,219 Sou.th Korea 4 ,142 

18 Iran 1,284 Spain 2,175 Ita ly 3,617 

19 Austra lia 1,100 Iran 1.914 Canada 3_.583 

20 Nigeria 1,058 Egypt 1,854 Phil ippines 3,516 

21 Thai land 990 Thai land 1,847 Thailand 3,510 

22 Egypt 945 Pakistan 1,832 Viet nam 3.430 

23 _Polcll1d 941 Australia 1,707 Ddll!;lc> Ut:::OI 3,367 

24 Argentina 927 Malaysia 1,554 Malays ia 3,327 

25 Pakistan 884 Poland 1,515 Iran 3,224 

26 '"'"""""u" 798 Philippines 1,508 Spain 3,099 

?7 _Malaysia 747 Argentina 1,362 South_Afri~ 3,026 

28 Philippines 695 Vietnam 1,313 Australia 2,903 

29 South Africa 683 Bangladesh 1,291 Colombia 2,785 

30 Colombia 642 Colombia 1,255 Argent ina 2.455 

31 Bangladesh 536 South Africa 1,249 Poland 2.422 

32 _yiet~m_ 509 ""'" '"'' '"' 'u::. 1,066 Netherlands- 1,58 1 

Source: IMF WEO database (October 2014) for 2014 estimates, PwC projections for 2030 and 2050 
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TABLE 3B: SUB-SECTORS AND PRODUCT CATEGORIES OF NIGERIAN MANUFACTURING SYSTEMS (24) 

A. FOOD, BEVERAGES & TOBACCO 

• Beer 
• Starch and other Miscellaneous Food Prod ucts 
• Flavouring 
• Soft Drinks and Carbonated Water 
• Flour and Grain Milling 
11 Meat and fish products 
• Tea, Coffee and other Beverages 
• Dai ry Products 
• Fruit Ju ices 

• Tobacco 
1: • Biscuits and Bakery Products 
· • Animal Feeds 
• Poultry 
• Sugar 
• Distillery and Blending of Spi rit 
• Cocoa, Chocolate and Suga r Confectionery 
• Vegetable & Edible Oil 
• Palm Oil and Palm Oil Products 
• Rice Processing 

B. CHEMICAL AND PHARMACEUTICALS 
• Medical and Special Gases 
• Soap and Detergent 
• Petrochemicals, Plastics 
• Agro-Chem icals (Fertilizers and Pesticides) 
• Pharmaceutical, Safety Matches, Domestic 

Insecticide and Aerosol 

11 Dry Cell Battery, Petroleum Refineries, 
Gramophone Records and Musical Tapes, Cand le, 
Printing Ink, Toilet ries and Cosmetics 

• Ball Point Pen, Basic Industrial Chemicals, 
Automotive Battery 

• Paints, Vanishes and Allied Products 

C. BASIC METAL~ IRON AND ST~EL AND FABR.ICATED METAL PRODUCTS 
• .Steel Pipe • Enamel Wares 
• Metal Packaging • Welding Electrode 
• Foundry • Galvanized Iron Sheets 
• Metal Manufacturers and Fabricators • Nail and Wires 
• Primary Aluminum Producers • Steel 

D. NO~METALLIC MINERAL PRODUCTS 
• Glass • School Chalks & Crayons 
• Ceramics • Cement 
• Asbestos 

E. ELECTRICAL & ELECTRONICS 
• Electronics 
• Refrigerators & Ai r cond itioning( Domestic 

Appliances 

• Electric Bulb Lamps, Accessories & Fittings 
• Electrica l Power Control & Distribution Equipment 
• Cable and Wi re 

F. TEXTILES~ WEARING APPARELt CARPET, LEATHER/ LEATHER FOOTWEAR 
• Textile & Wearing Apparel • Footwear 
• Leather Products • Cordage, Rope and Twine 
• Carpet and Rug 

G. PULPt PAPER & PAPER PRODUCTS, PRINTING & PUBLISHING 
• Chemical & Stationery • Pulp, Paper & Paper Products 
• Printing, Publishing & Packaging • Sanita ry Towels & Diapers 

H. MOTOIR VEHICLE & MISCELLANEOUS ASSEMBLY 
• BoaVShip Building • Bicycle 
• Automobile Components • Motorcycle 
• Electric Generators Assemblers • Horology 
• Miscellaneous Machine & Equipment • Motor Vehicle Assemblers 

I. DOMESTIC AND INDUSTRIAL PLASTIC & RUBBER 

• Rubber products I • Domestic and Industrial Plastics Foam 

J. WOOD AND WOOD PRODUCTS {INCLUDING FURNITURE} 
• Wood Products and Furniture (Excluding Metal Furniture) Plywood & particle Board 
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\ I NSTIR 2030 .. I 
FIGURE 4A: THE INTERLINKAGES OF NIGERIA'S INDUSTRIAL REVOLUTION PLAN (NIRP) NOTING THAT NSTIR 2030 

FILLS THE SLOT FOR SCIENCE AND TECHNOLOGY (24) 

Public 
Research 
Fundi g 

direct demant effect 

~~ 
~~ 

~ ~I' 

5' tv1;:~ 
0. ~ 

~ New Commercial 
3 Products and 
~. Processes 

SUPPLY 

EFFECT 

Overall 
Econom~c Acttvity 

b 

direct plus Induced demand effect 

AGURE 48: CONFIGURATION OF INTERACTIONS AMONG PUBLIC, PRIVATE AND KNOWLEDGE CREATION 
ORGANIZATION THAT PROMOTE INNOVATION 
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2.0 FEATURES OF NSTIR 2030 

2.1. The Objective~ of NSTIR 2030 
This Nigerian National Science , Technology and Innovation Roadmap NSTIR 2030 covers the 

period 2017-2030 which is longer than the periods of coverage of previous science and technology plans 
and policies, national development plans and sectoral plans. It derives from amalgamation of the 
objectives and mechanisms that were proposed in those categories of plans through detailed analyses, 
reconciliation of techniques, and f raming of plans within strategic contexts. A compendium of the key 
plans is provided in Appendix 1 of this document. The objectives of this 2030 are those of Nigeria's 
National Policy on Science, Technology and Innovation (STI) of 2011, which has been re-affirmed in 
several meetings of stakeholders (11, 12), but recast with focus on strategic processes and 

I implementation. The NSTIR 2030 objectives are presented below. 
• To provide a long-term science and technology framework, support mechanisms for industria l 

revolution in Nigeria. 

• To facil itate the creation and acquisition of knowledge for production, adaptation, replication, 
utilization and technologies to support Nigeria's technological and sustainable development 
aspirations. 

• To support the establishment and strengthening of organizations, inst itutions, st ructu res and 
processes for rationalization of decision-making and coordination and management of STI 
activities wit hin an institutional ized national innovation system. 

• To encourage and promote the creation of innovative enterprises that can beneficially utilize 
Nigeria's indigenous knowledge and technologies to produce marketable goods and services 
that compete with others in the global market. 

• To coordinate and support the development of science and technology infrastructure to 
enable significant research for production of methodologies, models and data to support 
Nigeria's socio-economic development plans. 

• To catalyze the conversion of deliverables f rom development to commercialized products that 
particularly maximize the use of Nigeria's home-grown technologies and raw materials. 

• To facilitate and support the creation and up-to-date maintenance of re liable database on 
Nigeria's STI resources and activities. 

• To improve and implement effective STI communicat ion systems for enlightenment of the 
publ ic about the critical role of STI in livelihood and inculcate STI culture in Nigerians. 

• To devise and implement systems for identification and pruning of STI talent at all ages and 
educational levels in Nigeria through support and incentives to bu ild a strong long-term 
workforce. 

• To enable the implementation of sectoral plans and development plans at the State and 
community levels through injection of STI support. 

• To coordinate the planning and catalyze the implementat ion of strategic projects such as 
those of space exploration, advanced computing, telemedicine, robotics advanced navigation 
systems, nanomaterials that can accelerate the emergence of Nigeria as a technologically 
developed country. 

• To create and susta in rel iable mechanism for adequate funding of STI activities in Nigeria. 

• To create a platform for cultural reorientation of Nigerians to science and technology as a 
utility in life on a daily basis. 

2.2. Key Features and Approach 
2.2.1. Screening and Lncorpomtlon ot Prevlo~tJs Plans 

As time progresses, some elements of plans become irrelevant wh ile others may still be relevant 
depending on the evolution of circumstances. For example, plans that may have been made several 
decades ago to install f ixed line telephone systems throughout a region are now inappropriate and 
uneconomical due to advances in technology and life style changes that now favour mobile telephone 
systems. Also, the period of coverage of plans matter. If a plan is focused on short term needs, the 
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approach to addressing the identif ied cha llenges shou ld be tacti ca l. For projected , longer term needs, 
there is increase in uncertainty about visioned scenari os. So, the approach to planning extended systems 
should be strategic with al lowances for some modifications as true configurat ion of factors unfol d with 
time. 

At least 220 documents have been reviewed to support the deve lopment of t his NSTIR 2030. 
Among them are recommendations and pol icy statements developed by individuals, committees and 
commissions since Nigeria's independence In 1960. More recent national develo,pment plans have been 
reviewed in greater deta il Plans t hat req uire the deployment of STI were ident ified and analyzed for 
framing and inclusion in this Road map. Th is is particularly t rue to recent plans and roadmaps developed 
by various Ministri.es of the Federal Republic of Nigeria. Many elements and pla.ns of Nigeria's Vision 
20:2020 which are schemat ically illustrated in Figures 5 and 6 , are still current, not only because year 
2020 has not come to pass but because a reasonably good job has been done in identifying sector
specific factors, needs and opportunit ies t hat still need to be addressed. 

The Federal Ministry of Science and Technology (FMST) t hrough its Establishment (National 
Science and Technology Act, CAP 276 of 1977 ), and the subsequent FMST Act No. 1 of 1980, has the 
mandate for coordination of STI policy and support activities in Nigeria . It has organized itself into the 
units shown in Table 4 to play its mandated role. The primary focus sectors of the units of FMST and 
roles that they will continue to play with greater intensity, on implementation of NSTIR 2030 programmes 
and project categories are presented in Table 4. Although STI is essential to all economic sectors, it is 
particularly required for any advance in industrialization of a country. For this reason, the components of 
Nigeria's Industrial Revolution Plan (NIRP, 2014) have been illustratively linked to programme categories 
of NSTIR 2030 as shown in Figure 7. 

2.2.2. Time-framing of Plans and Projects 
The strategic time-framing of NSTIR 2030 requires that it be segmented into shorter 

programme/project implementation periods to enable proper budgeting and tactical effectiveness 
toward atta inment of strategic goals. As shown in Table 5 , the implementation period ~1as been broken 
into the fo llowing time segments. 

• Short term (20 17 -2020), 4 years 
• Medium term (2021-2025), 5 years 
• Long term (2026-2030), 5 years 

Actually, it is more conceptually convenient to view the duration labels as being pertinent to 
init iation of time frames f rom 2017 with short-term programmes terminating within 4 years; medium 
term ones terminating withi n 9 yea rs; and long term ones terminating within 14 years, all expressed with 
respect to 2017 although they may not begin that early. 

2.2.3. categQrlzatitm of Projects and Programmes 
Categorization of projects plays a role in stressing the context and expediencies of the projects 

concerned. In universities where projects tend to primarily serve educational and general knowledge 
objectives, it is customary to configure analytical units into very basic/pure knowledge units (e.g. Dept. 
of Biology, Dept. of Materials Engineering, etc.). However, in a federal/mission-oriented research institute 
or center created to tackle a specific set of problems, the arrangement of research configurations which 
can be reshuffled from t ime to time as needed, needs to reflect the specific mission. Th is helps in 
reminding the programme personnel of each unit that deliverables are expected on the issues for which 
the unit was configured. Consequently, t he specific categories of programmes required to accomplish 
the objectives of NSTIR 2030 have been formulated first, with the objective of letting personnel units to 
be configured to fit them as opposed to formulating programmes to serve the interests of existing units. 
Current personnel configurations may not be appropriate for strategic programmes. The categorization 
of NSTIR 2030 programmes and projects are presented below. 

• Science policy and programmes support activities 

• Science and technology infrastructure improvement 

• Research and development intensification 

• Training and talent deployment 

• Technology deployment and commercialization 
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• Sclenee Uteracy lmprovement;stakeholders' engagement 

• System mon itoring eval uation and improvement 

2.2.4. Establishment of Linkages to Sectoral Roadmaps 
As earlie r mentioned, many Ministries at the federal level, state agencies, the private sector and 

academic instit utions have been developing STI roadmaps that cover va rious sectors of the Nigerian 
economy. Although FMST does not have operational control over those entities and their programmes 
and projects, it can provide national coordination as provided for in its mandate. Their coord ination with 
incent ives fo r synergy and collaboration among groups with similar STI interests wi ll move the country 
speedily towa rd atta inment of the goals of NSTIR 2030. In Append ix 1, the specific key initiatives covered 
by various national and sectoral plans/ roadmaps are llsted. The relevance of FMST's activities ln each 
of the previously listed programmes areas, as well as specific research categori es, are also indicated. 

2.2.5. Provision of Opportunities for Collaboration 
Collaboration on programmes and projects are usually possible when and where there are 

commona lities of interests and overlap of initiatives. Wh ile replication of initiatives may be minimal in 
FMST centers, institutes and units due to centrally operated approva l processes, the same may not be 
true across various units and agencies of the Federal Government. Furthermore, there may be cases in 
which units of organizations that are outside the jurisdict iona l control are simi les of those being 
implemented. In the former case, realignment of assignments may red uce wastage of resources. In the 
latter case, it may be opportunity to pull together resources and collaborate to achieve greater results. 

The first step is the identification of opportunities for collaboration. NSTIR covers many activit ies 
such as publication of journal articles, newsletters, brief ings and press releases; organ ization of 
conferences, seminar, and special broadcast; and general calls for collaborators. These programmes 
and activities can alert potential collaborators about existing and evolving opportunities such as those 
listed in this NSTIR 2030. In Appendix 2, regulatory Acts of t he Nigeria legislature dating back to 1999 
are posteriorly analyzed with respect to the technical req uirements for their successful implementation. 
Many stakeholders of such regulations would have wanted to have the guidance herein supplied, to 
address their concerns about the configurations and provisions of some of the regulations during drafting 
stages or seek information on their implementation stages. 

With respects to units of non-FMST Ministries and agencies, Appendix 3 is the list of the major 
entities that operate in the key industrial sectors that are covered with the programme areas of t his 
Roadmap as indicated . The same is done for professional bodies and associations in Appendix 4 whi le 
several universit ies and associations are listed in Appendix 5 for contact and collaboration when and 
where possible. 

2.2.6. Special Targeting of tmno;vati~n and lts Dlttuslon 
Innovation is a non-traditional way of doing th ings with gains on the targeted objectives. 

Innovation can manifest as better approaches, processes, models, techniques, materials, systems, 
technologies or products. In the sustainable development targets of Nigeria, innovation will derive 
primarily from creation and use of knowledge to improve planned systems and/or existing systems. 
Intensification of research and development is the key. FMST operates several resea rch centers and 
institutes in key technical areas of knowledge. Several transitions to entrepreneursh ip support activities 
have been made recently. Nevertheless, research and development act ivit ies of these units need to 
improve dramatically to the scale needed for realization of the objectives of NSTIR 2030. The research 
and development programme of th is NSTIR 2030 has been treated in greater detail in Section 3.3 of this 
document. Specific projects and programmes are configured to promote R & D, the commercialization 
of its products and dissemination of information on innovation to stakeholders. 

2.2. 7. Linkages to African and Global ltlltlatlves amd Plans 

i- -

Nigeria is a leading country in Africa and very important geopolitically at the globa l scale. The 
Nigerian diaspora embark on many deep professional act ivit ies and achieve international excel lence in 
many fields of human endeavor. The country is also looked up to by many other count ries to provide II 1 
diplomatic and professional leadership. It has been a leader and contributor to peacekeeping operat ions 
in many counties. Thus, Nigeria must by necessity, be a key player in the formulation and implementation 
of STI-based Sustainable Development Goals (SDGs) of the Ulilited Nations which will cover the period 
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AGURE 5: THE THREE PILLARS OF NIGERIA'S VISION 20:2020 DEVELOPMENT PLAN (198) 

• Set Prioriti s 
• Est~blfsh Dire ti 

• Program Analysl 
• Pr ~ m Impacts 
• Evaluation 

f Prioriti s 

• Statutory R p rts 
• Other Repcrts 

f) 

• Targ t Setting 
· • Sud ting 

• Changing Direction 
• Regular Reporting 

AGURE 6: KEY MANAGEMENT PROCESSES FOR TRANSLATION OF VISION 20:2020 FROM INTENT 
TO RESULTS (198) 
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FlGUIRE 7: ELEMENTS OF THE NIGERIAN INDUSTRIAL REVOLUTION PLAN (NIRP) (JANUARY 2014) 
AND SUPPORT THAT THE NSTIR 2030 PROVIDES 
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4: FEDERAL MINISTRY OF SCIENCE AND TECHNOLOGY UNITS AND AGENCIES AND THEIR APPROPRIATE ROLES IN THE IMPLEMENTATION OF THE NSTIR 2030 

FEDERAL MINISTRY OF SCIENCE AND KEY SOCIO-ECONOMIC SECTORS OF APPLICATION NSTIR 203 0 ROLES 

S/N 
TECHNOLOGY (FMST) UNITS AND OIL 

ENV., 
TRAINING TECH. MON IT. 

AGENCI ES AGRIC. MANU. M INING ENERGY & 
CIVIL 

ICT 
WATER 

POLICY INFRAC. R&D & & SCIENCE 
IN F. & LIT. 

EVAL. 
(non-administ rative units) GAS 

HEALTH 
TALENT COMM. IMPROV . . 

Renewable and Conventional ' 
:1.. X X X X X X X i X · Enere:v T echnolof!!:v Dept I 

2 Environ menta II Science and X X X X X X T ec:hnology Dept 
- .. ~ -

3. Sioresoumes T ec:hnology Dept X X X X X X X X ' X 

4. Science and Technology Promotion 
X X X X X X X . X X X X X X 

Dept. 

Health/Biomedical Sciences Dept 
I 

X X 5. 
' i X X X X 

- ., 

6. !Finance and Accounts Dept. X X X X X X X X X X 
--' ' ... 

7. Human Resources Management X X X X X X X X X X Dept 
---

8. Procurement Dept X X X X X X X X X X 
I 

9. Special Dut.ies Dept X X X X 
: 

X X X X X 

10. ' Reform Coordination Dept X X X X X x : X , X X X 

1\dministrative Sup,pont Units: Legal ' 

11.. lUnit, Internal Audit. and the !Press X X X X X X X : X X 
i X X X X X X 

Unit 
' 12. Chem·ical Techno1ogy Dept X X X X X I 

' 
X X X 

T echno'logy AcQuisition and X X X X 
i 

13 X X X X X X X · X - Assessment {TAA} Dept : 

14. tnforrntation and Communication 
X X X X · T echnolo~v (ICT) Dept 

15. P:lannin_g, Research and Policy 
X X X X X X X X X X X 

Ana~vsis (PRPA) Dept 
" 

16. Raw Materials Research and Polic-y 
X X X X X X X 

Development Council (RMRDC} 
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FEDERAL MINISTRY OF SCIENCE AND I~EY SOCIO-ECONOMIC SECTORS OF APPLICATION NSTIR 2030 ROLES 
TECHNOLOGY (FMSn UNITS AND OIL 

ENV., 
TRAINING TECH. MONIT . . S/N CIVIL WATER SCIENCE AGENCIES AGRIC. MANU. MINING ENERGY & 

IN F. 
ICT 

& 
POLICY . INFRAC. R&D & & 

LIT. 
EVAL. 

(non-administrative units) GAS HEALTH TALENT COMM. IMPROV. 

17. 
.National Office tor T echnoJogy 

X X X X X X i X ' X X X X X ' X Acquisition and Promotion {NOTAP} 

18. 
Nat ional Agency for Science and 

X X X X X X X : X X X X X Eni:ineeriog Infrastructure {NASENI) i 

19. 
federal Institute tor Industrial X X X X Research. Oshodi (ARO) 

20. Projects !Development Institute 
X X X X X X X X X X X X X · (PRODA) 

21. National Board tor Technology 
X X X X X X X X X X X X X Incubation (NBm 

22. Nigerian Building and Road X X X X X 
Research Institute {NBRRI) 

National Research Institute for ' 

23. 
Chemical Technolot!v {NARICn 

X X X X X X X X X X 

24. Energy Commission of Nigeria (ECN} X X X X X X X X X X 

25. Nigerian ·Institute of l eather Science 
X X X X X and Technology {NILEST) 

Nat ional Space Research and ' I 26. X X X X X X X X Deve·lopment A~encv (NSROA} 

27. National Biotechnology 
X X X X X X X X Development A~encv {NABDA} 

28. National Institute fo.r 
X X X X X 

TtVpanosomiasis Research (NITR) 
, , . 

29. Shed a Science and Technology 
X X X X X X X X X X X X X X 

I Comp'lex .(SHESTCO} 

30. Nigerian 'Natural Medicjne 
X X X I X X X DeveJopment A,~encv {NNMDA) 

31. Nigerian Centre for T echnoJogy X X X X X X X X X X X X X X Management (NACETEMl 

32 Nigerian Institute of Science 
X X X X X X X X X X X X laboratosy Technology (NISLT} I 

I I 

29 
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TABLE 5: MAJOR SECTORS OF THE NATIONAL SCIENCE AND TECHNOLOGY IMPROVEMENT (NSTIR) 2030 ROADMAP RESPONSIBIUTIES AND CONSTITUENT 
PROGRAM M E SCHEDULES 

PRIMARY RESPONSIBLE ORGANIZAnON IMPLEMENTAnON SCHEDULE 

SCIENCE AND TECHNOLOGY IMPROVEMENT SECTORS LGAS SHORT TERM MEDIUM TERM LONG TERM 
AND KEY PROGRAMMES FED. STATE 

ACAD. CORPS 
FOUND. 

GOVT. GOVT. &INT. 17 18 19 20 21 22 23 24 25 26 27 28 ' 29 
ASSOC 

A. SCJBNCE POL1CY SUPPORf PROGMMMES AND ACn VITIES 
A.1 MOBIUZAnON OF THE NIGERIAN INTELLECTUAL RESOURCES FOR GROWTH AND DNERSIFICAnON OF THE ECONOMY 

Creation of the National Science and 
A.1.1 Technology Advisory Groups in key • .. .. 

economic sectors I 
---, 

A.i2 Institutionalization of a special science tax • .. • 
Commissioning of an Annual Nigerian 

A.1.3 National State Science and T echnoJogy .. • • • • • • • • • • • • 
Report I 

Establish policies and programmes for 
A.i4 Popularization of science and technology • ! • • 

Jna/1 MDAs 

Collaborate with appropriate Nigerian 
A.1.5 agencies to enhance Implementation of • • • • • 

local content programmes. 

Work with the Nigerian Congress to create 
I 

A.i6 and enforce made in Nigeria rules in all • • 
! 

government contracts 
A2 REWARD S)STEM AND INCENTNES IMPROVEMENT 

A.2.1 
Establish a new remuneration package tor 

• • • • S& T protessionals in government i 

Implement National Sci,ence and 
I Technology Support Awards in .key sectors: 

Biosystems, manufacturing, science and I 

' 
A.2.2 tech, policy, agriculture, h,ealth, ICT and • • 

space systems, mathematical sciences., 
chemical systems and sc.ience 
communications 

A.2.3 Create three parallel remuneration tracks • • .. 
J.n federal science and technolol!Y 
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PRIMARY RESPONSIBLE ORGANIZAnON IMPLEMENTAnON SCHEDULE 

SCIENCE AND TECHNOLOGY IMPROVEMENT SECTORS LGAS SHORT TERM MEDIUM TERM LONG TERM 
AND KEY PROGRAMMES FED. STATE ACAD. CORPS 

FOUND. 
GOVT. GOVT. &INT. 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

ASSOC 
-- .- ... ' 

establishments: administrative, technical; 
and entrepreneurship 

A3 ' MANDATES REVIEW AND ENFORCEMENT 
Enforce compliance with the Acts of 

I 

' 
A.3.1 Estab.lishment of Nigeria 's science and • • I 

tech. agencies and .institutions 
Work with the Federal Ministry of 

i 

A.3.2 
Education to enforce the 60/40 • • • 
science/art admission rat io and increase 
it to 70/30 by 2030 I 

·--···, . 

A.3.3 
Double budget allocation to science and • • • • • • • technology every 2 years up to 2030 

... . , --··-·· 

Work with the Federal Ministry of Finance 
and the Due Process Office to formulate a 

A.3.4 
policy that requires the allocation of 5% of 
every budget of N200 million and above to • ! • 
science and technology support in federal 
contracts. 

B. SCIENCE AND TiECHNOLOGY INlFRASTRUCiTiURE !IMPROVEMENT 
8 .1 INCREASE IN SHARE OF THE MANUFACTURING SECTOR IN GOP .FROM 4 TO 40% BY 2030 

Cre.at.e and implement 
i 

8 .1.1 technicaVvocational infrastructure grant • • 
program 

' .Direct construction and PPP-formatted ' 
' i operation of e.1ectric power stations and ' 

8.1 .2 • • • ' • 
water supply systems to industrial dusters 
and Rand D stations .in Nigeria 
Set up of materials testing! quality ' 

i i i 

8.1.3 assurance Jaborat,ories ·in each of the 6 • I • ' I 

geopolitical .zones of Nigeria 

Development of a GJS-capable National 
8.1.4 Data Repository in collaboration with • • • 

statistics agencies 
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GOVT. GOVT. . &INT. 17 1.8 19 20 21 22 23 24 25 25 2 7 28 29 30 

1 8 2 : SPACE TRAVEL TO INSTALL 3 MORE NIGERIAN SATEWTES AND .IMPROVEMENT :;;cCYBER.-/NFRASTRUCTURE TO SUPPORTS& T...SASED 
· . ENTREPRENEURSHIP 

8.2.1 
Establishment of a Nationa.l Science and .. .. 
T echnololtv Information Repository 

Space travel to launch at least, 2 more 

8.2.2 
advanced Nigerian sate/Jites and • • • • .. 0 • • • • 0 

establishment of mission control and data 
center in Abuia 

8.3 IMPROVEMENT OF FINANCING OF LARGE-scALE INTEGRATED SCIENCE AND ENTREPRENEURSHIP 

Creation of a Science and Technology 
8.3.1 Bank with productivity~focused rules and • • 

lending . 
.. . , 

Provision of tax and other incentives to 
8.3.2 commercial ban.ks to fund projects with • • 

histh science and tech utilities ' 

lower interest 1rate on 1indostriai/S&T 

8.3.3 
tacmties improvement ~oans by 200% • • • without requirement of collateral (Govt 

' I 

assumes risks} 

C. RESEARCH AND OEVELOPMENif INTENSIFICATION 
C.1 RESEARCH RESOURCES UTIUZATION IMPROVEMENT 

Categorization of aJJ research and 
development entities .in Nigeria with 

C.i1 respect to the 10 focus areas and their • • • .. • • 
alignment with federally sponso.red 1 ' 

research centers for coll.aboration 

Development of a d irectory of experts .in 
C.1.2 Nigeria and their focus with storage in • - • 

coded, editable format I 

Creation of a National Sc.ience and 

C.1.3 Technology Library or library section to 
store both paper an,d electronic copies of 

• • • • 0 

articles and books. 
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GOVT. GOVT. &INT. 17 18 19 20 21 22 23 24 25 26 27 28 . 29 30 
ASSOC 

Work ~ith appropriate Nigerian agencies 
C.1.4 at various jurisdict1ona;f levels to improve .. • • • 

library resources in Nigeria 
C.2 IMPROVEMENT {TRJPUNGJ OF RESEARCH .PRODUCTIVITY OF FEDERALLY ..SPONSORED 'FMS rJ LABORATORIES 

Open up research staff employment 

C.2.1 
opportunities to foreJgn eJ(perts on • • • • 
contract basis and advertise vacancies 
globally 

Establishment o.f centres of excellence or 

C.2.2 
center suites of exceJience to focus • • • • • • • 
research on eac.h of the Ten nationally 
target research areas, 

.Increase the ratio of research and 

C.2.3 
technical personnel to administrative • • • • • • • ,Personnel in federa.1 research centers and 
laboratories to 8/2. 

Form external and qualified technical 
panels :to evaluate the research 

C.2 .4 productivity of FMST Centers both at the • • • 
. organizational and indivi-dual researcher 

levels . 
Expansion and intensification of research 

C.2.5 in FMST centers and ·labs on each of the • 
10 thematic areas. (see Table 10). 

C.3 IMPROVEMENT OF ALIGNMENT OF FEDERALLY SPONSORED CENTERS AND .RESEARCH WITH NATIONAL SOCIO-ECONOMIC DEVELOPMENT TARGETS 
Initiation of a research justification 
assessment programme for all fed,erally 

C.3.1 funded centers to ensure .alignment and • • 
contribution to national development 
targets 

Development and use o.f a uniform 
C.3.2 designation an,cl cataloging system for • • • 

reports form government funded projects 

~ 
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I"RRMMY IEW"o22I IIIILE ......... .............. .:HBMILE 
SCIENCE AND TECHNOLOGY IMPROVEMENT SECTORS LGAS SHORT TERM MEDIUM TERM LONG TERM 

AND KEY PROGRAMMES FED. STATE 
ACAD. CORPS 

FOUND. 
GOVT. GOVT. &. INT. i.7 1.8 i.9 20 2i. 22 23 24 25 26 27 28 29 30 

ASSOC 
C.4 PROVISION OF INCENTIVES TO PRNATE SECTOR ORGANIZA110NS IN R&D INVESTMENT 

Establishment of program support for 
C.4. ~ large R&D joint ventures for companies • • • • • • . 

that are in the same industly 

Opening up of Nigeria 's current national 
C.4.2 research support programme to both • • 

public and private institutions ' 
1 

Creation of a Nigerian National Research ' 
i 
I 

C.4.3 
Foundation to support investigator- • • 
JnJt.iatecJ research in nationatly impo.rtant 
thematic areas 
Annual National Research Gaps Synthesis I 

C.4.4 (ANRGS) to support engagements by • • • • • • • • • • • • " • 
Nigerian researchers and institutions 
Collaborate with the Federal Ministry of 
Education and Ministry of National I 

C.4.5 Planning to provide grants for publication • • " • • " • • " 
of STEM textbooks and technical guidance 
manuals in key development issues 

Creation of 5 National Research Chairs a t 
the Distinguished, Senior and Junior levels 

I 

C.4.6 
in each of the 10 thematic areas (tota.IJy 

• • • , . .. • • 50) for 10 year-periods every two years to 
' 

be administered by t he Nigeria 's National 
Merit Agency (NNMA) 

D. f iMINING AND T.A!UENf DEPLOYMENT 
0 .1 , TRAINING CURRICULA IMPROVEMENT 

Incorporated entrepreneurship training in 
0.1.1 the cu~ricuta of Universities and .. • • 

Polytechnics 
' 

0.1.2 
Implementation of an FMST artisan • training programme 

1Page ~ 3 4 
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AND KEY PROGRAMMES FED. STATE 
ACAD. CORPS 

FOUND. 
GOVT. GOVT. &INT. i.7 18 i.9 20 2i. 22 23 2<1 25 26 27 28 29 30 

ASSOC 

C.4 PROVISION OF INCENTIVES TO PRIVATE SECTOR ORGANIZATIONS IN R&D INVESTMENT 
Establishment o.f program suppo.rt tor 

C.4.1 large .R& D .Joint ventures for companies • • • .. .. .. .. 
that are in the same industry 
Opening up of Nigeria 's current national 

C.4.2 research support progr._amme to both • .. 
public and private institutions 
Creation of a Nigerian National Rese.arch 

C.4.3 
.Foundation to support investigator- .. • 
initiated research in nationally impottant 
thematic areas 

Annual National Research Gaps Synthesis ' 

C.4.4 (ANRGS) to support engagements by .. .. • .. .. • .. . • • • .• .. • .. 
Nigerian researchers and institutions 

Collaborate with the .Federal Ministry of 
Education and Ministry of National 

1 

C.4.5 Planning to provide grants for publication • .. .. 1 .. .. " .. " " 
of STEM textboo.ks and techn.ical guidance 

; 
manuals in key development issues ' 

Creation of 5 National Researc.h Chairs at 
the Distinguished, Senior and Junior .levels 

i 

C.4.6 
in each ,of the 10 t hematic areas (totally .. .. .. .. " " " 50) for 10 year-periods every two years to 
be administered by the Nigeria 's Nat ional 
Merit Agency (NNMA) 

ID.. illMINING ANO TAlfNT DEPLOYMENT 
D.1 TRAINING CURRJCULA .IMPROVEMENT 

Incorporated entrepreneurship training in 
D.1 .1 the cunicul.a of Universities .and • .. • 

' ' Polytechnics 

D.1.2 
Implementation of an FMST a.rtisan • training programme ! 
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; 

17 18 19 20 21 22 ' 23 24 25 26 27 28 29 30 
ASSOC 

. ' . 

Use about 30% of the National Youth 
Service Corp year to train and br:ief 

! 

I 
0.1.3 • • • • graduates ,on science and technology and ' 

associated opportunities I I 

I 

~ 

D.2 CREATION OF DOMESTIC OPPORTUNfflES 
--

Create and operate a Nigerian science and ' 

0 .2.1 
tech, diaspora engagement programme 

" " with allowance for up to 3 --year sabbaticals 
and foreit.n-site,at~large roles ' 

-- , -- ' - . -- ~ -. ' 

Create a scientist-Jn,government and ' 

0 .2.2 " " • • 
Scientist in enterprise support program 

--- , . 

Create science and Tech, internship I 

0 .2 .3 
programmes in federal centers and • • • • • • • . " • laboratories for students at the rate of 1 

' 
2000 per year ! 

0 .3 EXPANSION OF ROLES AND OPPORTUNmES IN THE FOREIGN ARENA FOR NIGERIAN SCIENCE AND TECH. PROFESSIONALS 
' Categorize and solic.it African continental 

and global professional organizations to 
I I 

0.3.1 set up and operate their headquarters in • • • .. I . • • • • • . • • i It I 

I 
Abuja in a specially constructed low-rent 

i 

I campus 

Initiate collaboration with Nigerian tourism 
agencies to provide incentives for trade 

0.3.2 organiz.ations to host international fairs • " 1 

and science and tech, I 

summits/conferences In Nigeria 

0.4 
GENERATE INTEREST ANO AWARENESS OF THE SCIENTIFIC ANO TECHNOLOGICAL HERITAGE OF AFRICANS IN GENERAL ANO NIGERIANS iN 
PARTICULAR 

- --
Create scient ific heritage programmes for I 

0.4.1 TV broadcasts (documentaries and live .. ,. • 
discus..sions J 

0.4.2 
Name streets and monuments after • • • 
eminent scienti~~ and analysts 
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AND KEY PROGRAMMES FED. STATE ACAD. CORPS FOUND. 

GOVT. GOVT. II INT. :1.7 18 :1.9 20 2:1. 22 23 24 25 26 27 28 29 30 
ASSOC 

E. TECHNOLOGY DE.PLOYMENT AND COMMERCIALIZATION 

E.1 
PROVISION OF TECHNICAL AND ENTERPRISE SUPPORT TO INCREASE NIGERIA'S TECHNOLOGY DEPLOYMENT LEVEL BY 400% IN 2030 RELATNE TO 
2017 FOR TECHNOLOGY DEPLOYMENT 

·- ., 

Channel a m inimum of 20% of SME funds 1 
I 

£.1.1 • • • 
to commercialization of R and D results 

i Create the Department of Technology 
£.1.2 ' Policy ,and Planning In the National • • 

Planning Commission {NPC) 
' Create technology incubation centers in all 

£.1.3 
major Nigerian cities as a collaborative • • • • • • " • • • • • • • • • 

. among government, corporations, Banks . 
and Universities I 

... 

E.2 ATTAINMENT OF 30% SUBSTITUTION OF THE VALUE OF .IMPORTED PRODUC1S IN NIGERIA BY 2030 
-- ..... -- ----

Establish a legal frame work for 

E.2.1 
progressive growth of local technologies • • • 
and increase in raw material content of 
manufacturing industries in Nigeria 

Establish an electronic system for 
acquisition processing, storage and 

E.2.2 dissemination of information on new and • ' 
advanc,ed materials to researchers, 

i 

entrepreneurs and policy makers. 
' 

I Require that a.ll federa1.1y sponsored 
institutions must establish research, ' 

£.2.3 • .. 
development and commercialization units 

1 under a dedicated Deputy Vice Cha.nce#or ! 
·~ .. 

Require each fe,clera lly funded -institutrio.n 
I 

£.2.4 to report on result of industria./ and • .. I 
entrepreneurship activities annually 

E.3 INCREASE THE NUMBER OF SCIENCE AND TECH BASED COMPANIES IN NIGERIA'S INDUSTRIAL CLUSTERS AND PARKS .BY 300% BY 2030 
.Provide incentives such as energy-share 

E.3.1 
and low rent facil.ities to companies at 
government initiated industrial cluster • • • ' • • 

parks 
-

Pa.ge 1136 
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..... --- -

Site branches o.f appropriate government 
E.3.2 research laboratories at the industrial • • • • 

parks 

IF. SCIENCE UflS.RACY JMPROVfMSNJ .4!ND PULBUC /STAt(EHOLDERS !ENGAGEMENT 
.. 

F.l SCIENCE LITERACY IMPROVEMENT 

F.1.1 
Establishment of a science and technology • .. • • 
museum 

' ----.... --~ 

Strengthening of existing science 
F.1.2 programmes through junior engineers and • • • 

technicians c.tubs - ,...; - ~ 

Strengt.hening ot Sand T talent hunting 
F.1.3 through Catch Them Young S&T Clubs • • • • • 

throughout Nfgeria 

F.1.4 
Implementation of national sc.ience and • • • • • • • # • technology compet.ition 

. . 
F.2 DIRECT SCIENCE ADVOCACY AND INFORMATION DISSEMINATION 

Implement biwe.ekly science and I 
I ~ 

technology brie.fings on television and I 
F.2.1 • • • • • • • • • • • • • • " radio in English and local languages using I 

Nigerian experts I I 

I 
Establish permanent sites tor S&T Fairs at I F.2 .2 

! • .. • State and Loc.al Government levels 

Serialize th.e biographies of eminent 
Nigerian scientists and ,engineers in 

F.2.3 newspapers and television using the • • .. • • • • • • • I 

I NNOM Awar-d Winner's lists and other non-
political lists I 

--- ' -

Implementation of an Annual Technology I 

F.2 .4 
and Innovation Exposition Wee.lc in . . • • • • • • • .. .. • .. .• • • It • collaboration the private sector, 
acad~mia, the state and t.he press 
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SCIENCE AND TECHNOLOGY IMPROVEMENT SECTORS 
AND KEY PROGRAMMES I 

Initiate a programme of Science Diffusion 
at the Local Level {SDLL) in which weekly 

F.2.s I scientific b.r:iefin.gs are given by ,focal • 
t.eachers and corpers in local languages at 
the villa&,e level 
COMMERCIAL SECTOR ENGAGEMENT PR< 
Establish 8 programme by which 
Chambers of Commerce identify 

F.J .l 1 knowledge gaps and needs that confront I 
them in efforts to increase productivity 

Create a depoliti()ized nat1lonal 
G.2.2 :t development aspirat ion polling program 

for science and tP~hnntn6v 

• I • 

• I 

• 

30 

I • I • I .. ............. ........ ......... 

II 1'-' ~ ...... fl I I • I • I • I • I • I • I • I • I • I • I • I • • • 

• • • 

• .. • • • .. 
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2016-2030 is co incident with this NSTIR 2030 which covers the period 2017-2030. 
Accomplishments derived from the implementation of the various programmes outlined in Table 5 wi ll 
count for both Roadmaps. 

Concerning socio-economic development of Afr ica, the venerable early pan-Africanist-Dr. Kwame 
Nkrumah stated in his f irst speech at the found ing Summit of the Organization of African Unity (OAU, now 
AU) in Add is Ababa , Ethiopia on May 24, 1963 that "we shall accumulate ma.chlnery and establish steel 
works iron foundries and factories; we shall/ink the various states of our continent with communications 
; we shall astound the world with our hydroelectric power; we shall drain marshes and swamps, clear 
infested areas, feed the undernourished, and rid our people of parasites and disease. It is within the 
possibility of science and technology to make even the Sahara bloom into a vast field with verdant 
vegetation for agricultural and Industrial development•. Indeed Africa has now developed its Agenda 
2063: the Africa we want which ta rgets continental sustainability, renaissance, and economic 
I independence driven by science and technology as wel l as cultural awareness. The specific aspirations 
of Agenda 2063 (221) are state below. 

1. A prosperous Africa based on inclusive growth and sustainable development 

2 . An integrated continent, politically united and based on t he ideals of Pa n-Africanism and the 
vision of Africa 's Renaissance 

3 . An Africa of good governance, democracy, respect for human rights, justice and the ru le of law 

4. A peaceful and secure Africa 

5. An Africa with a strong cu ltural identity, common heritage, shared values and ethics 

6. An Africa whose development is people-driven, relying on the potential of Af rican 
especial ly its women and youth; and caring for chi ld ren 

7. Africa as a strong, united and influential global player and partner 

In planning attainment ofthe fir'St aspiration. the plan advocates the emergence of "well-educated 
and skilled citizens, underpinned by science, technology and innovation for society in which knowledge 
Is the norm and no child misses school due to poverty or any form of discrimination" achievement of 
Africa's Agenda 2063 requires heavy investments in STI. Wit h t his realization, the African Union 
Commission worked with many partners to develop the Science, Technology and Innovation strategy for 
Africa 2024 (STISA-2024) (222) with the priority areas state in Table 6A. an inspection of those priority 
areas indicates t hat t hey reflect most of the focus areas are of NSTIR 2030. Thus, during implementat ion 
of the programmes of th is Road map, extension to dovetail wit h STISA-2024 act ivit ies wi ll be possible. 

LE 6k THE PRIORITY AREAS OF THE SCIENCE, TECHNOLOGY AND INNOVATION STRATEGY FOR AFRICA 2024 
(STISA-2024) (222) 

PRIORITY AR.~ I DETAILS 
Eradicate Hunger 

1. I and ensure Food and 
Nutrit ion Secu rit 

Prevent and Control 
2. I Diseases and ensure 

Well-bein 

Communication 

3 1 
(Physical 

· & Intellectual Mobility) 

Protect ou r Space 

4. I 

Live Together -
Bu ild the Society 

5. I 

Create Wealth 
6. I 

I : 
ll 

• 
• 
• 

I • 

I : 
• 
ll 

• 
• 
• 
• 
• 

I : 
• 

Agricu lture/ Agronomy in terms of cultivat ion technique, seeds, soil and climate 
Industria l cha in in terms of conservation and/or transformation and distribution infrastructure 
and techniques 

Better understa nding of endemic diseases - HIV/ AIDS, Mala ria Hemoglobinopathies 
Maternal and Ch ild Hea lth 
Traditional Medicine 

Physical commun ication in terms of land, - air, river and marit ime routes equipment and 
infrast ructure and energy 
Promoting local materials 
Inte llectua l communicat ions in terms of ICT 

Environmental Protect ion includ ing. climate change studies 
Biodiversity and Atmospheric Physics 
Space technologies, marit ime and su b-maritime explorat ion 
Knowledge of the water cvcle and river svstems as well as river basin management 

Citizenship, History and Shared va lues~ 
Pan Africa n ism and Regional integration 
Governance and Democracy, City Management, Mobi lity 
Urban Hydrology and Hydraul ics 
Urban waste management 

Educat ion and Human Resource Development 
Exploitat ion and management of mineral resources, forests, aquatics, marines etc. 
Management of water resources 
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Tracking of Competition by Other Countries 
Competition in the global markets is a factor in the distribut ion of wealth, stea lth , and health 
nations. Nations that are highly productive produce goods that beat out others in competition 

the result ing generation of revenues and jobs to improve socioeconomic conditions domest ically. 
stakes are high for the deployment of STI to support socio-economic development systems of 

Many cou ntries have systems in place for improvement of their STI performance. The graph of 
innovation ra nking index versus GDP per person (at purchasing power parity) presented in Figure 

as constructed from data (163 ) shows a positive correlation which indicates that-the greater the 
on index, the greater the GDP per person. As evident in Figure 8 , most of the technologically 

need countries that rank high on STI have high GDP per capita. This is the status that Nigeria seeks 
implementation of NSTIR 2030. 

Figure 9 shows t he Gross Domestic Expenditure on Research and Development (GERD) financed 
governments of many countries as a share of their respective GDPs for the period 2005-2013. Of the 

I countries studied , Nigeria (at 0.22%) ranked the lowest along with Mexico and Turkey before 
Thereafter, Mexico steadily increased its S&T investment while Turkey increased it minimally. 
's investment has remained constant at t he lo"w level. Table 6B and Figure 10 also show t he soc!o

..,.r.nnlrnic indices of many competing count ries for cross matching with Global Innovation Rankings. 
50c::1o-E~conorn1c advantages correlate with innovation. One of the objectives of this Roadmap is to 
'"'""',-c,'n.' the sources of S& T support to increase available resources for input into Nigeria 's STI 

mmes so that the country can favourably compete with others within and outside. 
Germany has t he EU's largest Innovation system. As shown in Figure 11, t he German Innovat ion 

Policy consists of 5 core elements: enhancement of competitiveness to increase prosperity; arouse 
to promote forward-thi nking, provide the basis for creativity and innovation, increase innovative 

""'••n<l1th and enhance value creation, and strengthen cooperation to support implementation. From a 
D funding level of 1.92% of GDP in 2011, Germany targeted the level of 3.0% by 2015. All of those 

-'•sannr,n:=tl'hes are also covered in one form or the other in NSTIR 2030. 
Singapore is another high-technology country that makes huge investments in STI. For its small 

this is quite remarkable. Singapore's Science and Engineering Research Council (SERC) 
..• --.... -rts four key manufacturing sectors: electronics, ICM, chemicals, and engineering. These units and 

interactions are illustrated in Figure 12 (197). Through its GET-Up Scheme, Singapore provides help 
local entreprises to improve their global competitiveness. To illust rate the country's st rategic approach 
STI implementation, a process of technology scans was performed by the domestic research 

community, it provided foresights on major social, economic, technological and political trends to the 
2020 to enable better framing of the country's STI and development plans. 

Figure 13 shows the elements of Japan's Vision 2050 programme. The plan is framed with 
improvement of the quality of life as the basis. Everything else is tied to it. Treatment and appreciation 

international issues are covered. This is rational in the sense that foreign markets have to be 
and Japan is a part of the global community. Also, Japan has a very long term plan-Vision 

2050 (15). It has broken it into manageable time segments to reduce uncertainty. The policy documents 
are followed up with a detailed document t hat focuses primarily on research and development (69). It is 
entitled ~contributing to Society through Science. Technology and Innovation" with a prese tation of the 
•Hamaguchi Plan ~ in which the following specific objectives are described along with plans to attain 

: deepening of its close and global partnerships with universities, public research institutes and 
industrial partners; refinement of programmes and business structures for a more effective and efficient 
implementat ion; and contribution to improvement in the quality of life of the people of Japan as well as 

sustainable development of society. 
The STI issues offocus by Finland are internationalization of its educational system, research and 

innovation; broadening of the scope of R&D and creation of new growth enterprises in all sectors with 
on SMEs; and addressing of green growth through radical system changes. One notable objective 

of this plan is internationalization. Nigerian universities and research institutes lack foreign analysts. 
Nigeria can learn from this approach which the United States, Canada and European countries have used 

perfection. Internationalization brings new talent to host countries. The countries gain from domestic 
ar~T"rono if new ideas are assessed with local ones. Table 7 shows Finland's SWOT ana lyses with rationale 

have made it an industrial power globally despite its small size, harsh climate and small population. 
In 2010, Finland's G.ERD was 3 .88% of GOP. There was a plan to increase it to 4% by 2015. Finland has 
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FIGURE 9: GROSS DOMESTIC EXPENDITURE ON RESEARCH AND DEVELOPMENT G.ERD FINANCED BY 
GOVERNMENT AS A SHARE OF GOP .. 2005~2013 (% 
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68: RATIONALE FOR SELECTION OF COUNTRIES FOR SCI EN CE AND TECHNOLOGY REVI EWS WITH 
RESPECT TO ASSESSMENT OF FACTORS FOR CONSIDERATION IN NIGERIA'S SCIENCE AND 
TECH NOLOGY ROADMAP. 
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FACTORS OF INTEREST IN NIGERIA'S SCIENCE & TECHNOLOGY PLANNING AND 
DEVELOPMENT 

Similar 
Economtc 

Development 
Stage 

Economic 
Success in 
Diversity 

X 

X 

27,222 

43 ,876 

56 ,116 

High 
National High Social 
Industrial Satisfaction 

Productivity 

X X 

X X 

X X 

High 
Technological 
Advancement 

X 

X 

X 

Adult literacy 
Rate (%)* 

97 .90 

99.00 

99.00 
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FIGURE 12. SINGAPORE'S STI CLUSTERS (197) 
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ABLE 7 : THE CHALLENG ES, DRIVERS AND OPPORTUNITIES OF THE FINNISH STI POLICY (195 ) 

trenCith 

1 

iot&mational co-o 
a very high rat~ of partici1 
iot~mational organisati 

- Science and technol 
a long-term basis; i 
as important 

• Wart-functtoliling education. fftSIWth. and inno¥ation 
systems 

· Openness. intensive co-operation. aod comnetitiveness 
of the ifHlovatioo syste. 

• A hlg~ proportion of competitive R&D funding 
• A hl9h level of edu~tlon among lhe PQDIJ.!atiol 
• 6rain drain relatively smaU 
• A hlgh proportion of wOOlen. amomg resear~ets and 

PhDs by internatlonal standa.rds 
• A large numuer of researchers, who mat<;e up a large 
pe(centage of the emplo,yed 

·Research volume. quallty, and. impact a\ a good 
international level . 

• Active international paten.tfng 
• Finland's good reputatiQn: reliable, safe 
• KnowledgE;-intensive buslnesses remalni11g in Finla11d 
• GoQd co-operation between busin.ess enterprises and 

pubHc research 
• Finnish enterprises being internationaJty n.Qtwoekect 

Weaknesses and framework conditions 

• Str~fl9 d~pend.en~e on global trends 
• Remote lo~atton from global market cefltres. 

googrnphlcally distant from the cent~s of Europe 
Difficulties In relation to attrncUvenes.s and growth: 
a small domestie market area, a limited n.umbet of 
Inhabitants. a small language area. and. s.evtlre dimate 

• A relattvely low level of intemationtltisatlon by Eumpllan 
standards 

• Umttfld eooo.omle: and intellectual resources; a low 
volume of knowledge and competen~ ln man.y fields 
and the e:uttlng edge of scientific resear~ In the hands 
of a select few 

• Pmblems with ve11ture capita~ 
(amoun.t. a\lailability. matching of demand and supply 

• Oeficienciesln marketing and business competence and 
in knowledge a11d inno\latiQn management 
A small number of spin-off busi11esses frQm unlv~ities 
and research institYtiQns 
Fragmented research acli.vllles: resQurces allocated to 
a large number-of small units 
A small number of highly educated lofeign e~pefls. 
students. and researchers 

· A small number of growth-Qriel'lted enter-prises 
, Enterprises a11d pafls of their opemtlons mewing abroad 
- Low inflow of fetrelgn dite4llrrwestments: flfl.gt.~Hvc; 

bala11c.e of investment 

Ooportunities and mean 

· Effedrv~ and efficrent nattonal innovtttron envtromll'tli:flt ~ 
compelttiveness • • rnternationahsahon o 
otganisations of the rnnovation system 

• An enhanced knowledge base and R&D enwomnen •. 
attracting new foreign investments and lntenectual 
resources to the country and improvin9 Flnlan6s. positiofl 
as ao attracttve reg ron for busrness operations 

• Looking for competence where it is best: global and diverse 
intemational eo-operation. going beyond the EU 

• Compensating for the small size and. goog,raphieal 
feffiQteness with acttve, strategically soulld ctl-opemtlo 

• Prioritised pooling of limited, fragmented resources 
- Open-minded and sufficient support for creat ivlt~ and iooovalio 
· Enhancing fmesight activities and their linkage with 
de~sion-making and strategic steefing 

• Implementation and productisation of Sii!clal il'llfl\'l.-<atton 
Enhancing positions in intematlonal cfroperahve 
institutions and R&D organisations 

• lmproving thQ organisational and functiQnal structure of 
the innovation system and the divisiQn of tasks 
Developing busirvl ss and marketing competence 

• Creattng a favourable business environment and 
promoting entr~~preneurship 
SupportJng the creation and growth of businesses that 
focus on R&D and exploitation of leading-edge ~PQrtise 

Threats 

• There is an lntemational eeonomle recession afld d.eclit1e 
ln Europe 

• Finland does not attract foreign, direct investment,., 
R&D Investments. researchers. and students 

• Fin.land is less acliv~ in the EU and global R&D co·operotion 
• The operatiQnal foundations of tne E.U become weaket; 

more internal conflicts and less comm.itment and ~o-o~rntiofl 
• National interests ar~ overemphasised in international 
co-operation 

• FQcus ls missing: paflicipation in too many prole~ts wl~ 
scar~ resQurces 

• Unks among research and eco11omic developmelilt. 
employment. well-being. and Innovations grow weaker 

• Olmlnlsl'ling age groups and an ageing population utw1ermr11 
tl'le balance of the public economy. the rQom for ecootlmlc 
manoouvring. and the supply of highly skilled labol!.l 

• The regulatory framework does not support the tt"ansfe 
of research results from R&D organisations to businesses 
and the commercialisation of results 

• Availability of competence in the labour mafket is insufflcteflt 
educatkm does not meet labour market 11eeds 

• The n.umber of new R&D-intensive businesses decline: 
• The favourable development of public R&D funding stagnates 
• Business R&D expenditure starts to decline 
• Busln~ss.es Increasingly move their operaliQns abroad 
• Brain drain increases~ high competence moves abrQal'$ 
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TABLE 8: CANADA''S LEGACY OF INNOVATION (194) 

A legacy of tnnovatio 

T roughou ur histoty a an ·ion, Canadians 1'1ave b n on r 1n n n ifi an ·ec nolog·c I 
acht emen . V ha , tur resear h nd 1c as i o produc 1 JO anr, a healt i r, af r •or1 • Her ar 

186os - st am au omob le 

1870s - telepho e I s andard ti e 

188os - ro ary railro d s owplo 

1890s - bas etball 

1900s - Ro er son sere I ~arquis whea I AM radio 

1910s - cho o ndmg 1 h dro 011 spe d re ord 

1920s - insulin rea ment or diabe es I nov blo Ner I elec ric varia I pi c ircraft propel! r 

or Am ric I p rta I t o~ rad1o 

19 o - oltag ·controlle electromc musi ynthesizer I fir t g· ui flo n in ombat I co~disc very 
of c rbo ~,4 

1950 - co~in ention o alkaline dry b er I e t rnal art pacemaker I cobalt bomb radia ion 
t er p 

1960 · Alouett ci ntific satellite I co·in e io of c arge~coupled de ic 

1970s IMA motion p1 tur yst m I Ani omesti ommu lGI •on elhte 

utomal d s n he is f DNA eque c 

B rry 

2ooos - O·Wav On : world's ftrst com ercially a aila le Q antum compu er 

2010 ATI AS ba omic p rtide s ns r ( iggs eoson) 1 monoclonal antibodies or Ebola rea m I 
de ection of microbes in deep Pr mbrian ro •s 1 high·pr ssur dir t in·e lion na ral gas 
di el ngi . 
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developed and published a detai led Roadmap for Research Infrastructure 2014-2020 (189). Nigeria' 
,GERD is approximately 0.22% of GDP. 

As shown in Table 8, Canada has a long legacy of STI. Many groundbreaki ng achievements have 
resu lted from deep investment in STI and R&D. The country has a very elaborate R&D system with ve ry 
many incentives for high-perfo rmers. In its current plan as presented in Table 9 (194), it is focusing on 
agriculture, health and life sciences, natural resou rces and energy, information and communication 
technologies, and advanced manufacturing. Interestingly, these focus areas are reasonably close 
matches to t he focus areas and issues of the NSTIR 2030 research programme. Th us, there could be 
opportun ities for collaboration with Canadian public research organizat ions and centres. 

New Zealand also has an elaborate research agency that supports its national sustainable 
development aspi rations. As shown in Figu re 14, it focuses on very high technology areas that wil l drive 
the country rapidly to leadership in high-tech industrial development and national stealth. Some of the 
areas are covered by NSTIR 2030. 

Within the continent of Africa , South Africa and Egypt are rough ly in the same geopolitical category 
as Nigeria and compete in many realms of human endeavour. Figures 15 and 16. show some elements 
of the two countries' economic status, respectively. Manufacturing activity Is deeper in South Africa than 
in Nigeria. Also, its universities are more international and better equipped to advance STI than Nigerian 
institutions. Egypt is also in manufacturing. It used to host a large number of branches of foreign 
companies to its advantage. Its universities are also ranked highly in Africa. Nigeria has to make 
significant improvement in STI to restore the country to its rightfu l place as the socio-economic heartbeat 
of Africa and strong competitor/collaborator with many other countries worldwide. 

TABLE 9~ CANADA'·S RESEARCH PRIORITIES AND FOCUS AREAS (194) 
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FIGURE 14: ALIGNMENTS OF NEW ZEALAND'S RESEARCH AND DEVELOPMENT PROGRAMMES (190) 
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FIGURE 15: SOUTH AFRICA'S MANUFACTURING PRODUCTION VOLUMES 2014 (% OF TOTAL) (201) 
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~gypt 

Value add 

Chart . Egypt Economic Sectors as Va lue added (% of GOP) 2015 
Source: Chart constructed with Data from World Bank Onl ine Source, 

20 

• Agricultu re. value added (% of 
GOP 

• Industry , value added (% of 
GOP) 

SetVices. etc .. value add ed (Q 
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http:j / databank.worldbank.org/data; reports.aspx?source=world-<Jeve lopment-ind icators& Type= T ABLE&preview=on# 

FIGURE 16: CONTRIBUTION OF VARIOUS SECTORS TO EGYPT'S 2015 GDP (201) 

3.0 PROGRAMMES, PROJECTS AND SCHEDULES OF NSTIR 2030 

The programme categories described in section 2.2.3 , were presented in greater detai l in Table 
5. Therein, specific ·projects are listed with their schedules wit hin broad project categories. In this 
chapter, the utility of the programmes and projects listed in Table 5 are further discussed. Detailed 
project lists and prospective collaborators are provided in section 3.3 which deals with research. Figure 
17 shows the relationship between NSTIR 2030 and some of the previously developed initiatives. 

1. Science Policy Support Programmes and AetiYities 
For the NSTIR 2030 period, project sub-categories that wi ll be covered in this major category are 

as follows: 
• Mobilization of the Nigerian intellectual resources for growth and diversification of the 

economy 

• Improvement of reward systems and incentives for STI personnel to enhance performance 

• Review of the mandates of science agencies in Nigeria to identify duplications, gaps and 
opportunities 

Specific projects within these sub-categories are presented in Table 5. Also, in order to transform 
from a developing to a developed country by 2030, Nigeria has to develop and implement more rat ional 
methods for decision making on critical aspects that define its socio-economic well-being. As illustrated 
in Figure 18, Nigeria 's resources need to be deployed for development through an analytical framework 
that includes predictions/forecasts and decision support tools. If such systems were significantly 
employed in the past, better success levels would have been achieved with the serial nat ional 
development plans that have been implemented since independence in 1960. In this regard, rational 
decision making methods require information gathering and management and non-relegation of 
knowledge to the background on critical matters of national su rvival and economic progress, Figure 19 
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the information sou rc ing, storage and management architecture that the Federal Govern ment of 
a, beyond the mandate of FMST, needs to adopt to support its policies and decision-making across 

sectors of the economy. 

Science and Technology Infrast ructure lmprrovement 
The sub-categories of projects here are designed to provide infrastructu re fo r the operation of 
's STI system. Effective implementation of the system would enable the industrialization and the 

ftAn, .. n,lont economic diversification that Nigeria will continue to target during the foreseeable future. The 
I Cluster approach that is being initiated to quicken industrialization of Nigeria requires the roles 

have been advocated (198) for various stakeholders as summarized in Table 11. As evident in Table 
12, much has been done to identify the viab le products which various geo-political zones of Nigeria could 
nrnTIT~nly produce at larger indust rial scales when the Cluster Programme is full y implemented The 

ry of projects here are as follows, and specific projects are listed in Table 5 . 
• Projects that will increase the share of the manufacturing sector in the Nigerian GDP from 

4 to 40% by 2030 

• Projects to support space travel by Nigerian astronauts to install 3 more Nigerian satellites 
and improvement of the Cyber-infrastructure to supportS& T-based entrepreneurship 

• Projects to improve f inancing of large-scale integrated science and entrepreneurship 

As discussed by Balogun (150), investment in infrastructure will improve STI productivity and vice 
The infrastructure requ ired cuts across many sectors of the Nigerian economy. 

Research and Development llfltensi:fieation 
FMST mainta ins a large network of research centers and institutes. Research and development 

is listed in the categories of NSTIR 2030 programmes in Table 5 without deta ils. The subcategories 
NSTIR 2030 research programmes and projects, as well as their utilities and linkages to technologies 
Nigerian economy diversificat ion. The detailed list of research projects that satisfy the National 

...,." .. nr· .. Technology and Innovat ion Policy of Nigeria , as well as NSTIR strategic objectives, are listed in 
10. In the later table, each research programme comprises a set of projects ranging in duration 

2 to about 8 years. In assigning projects to the various FMST centers/institutes to lead, the following 
'- T!:II'Tnrc were considered. 

• The mandate of the center/institute concerned 

• The historical and current intellectual strength of the organ ization on the issue and associated 
subject matter 

• The existence of a continuing project that the organization needs to extend to maximize 
benefits to Nigeria's STI and dependent economy 

• The cri tical ity of the focus issue and the capacity of the organization to rapidly bu ild relevant 
expertise if it does not currently exist within the organization. 

As discussed in the preceding chapter, the categorization of research issues do not match the 
separation lines that have existed for decades but reflect what is needed to drive Nigeria's STI to 
ment of NSTIR 2030 goals. The past and current research programme configurations do not 

1ne1ces!;arily have to be maintained for t he next 14 years. The specific research project categories, most 
which are similar to existing discipl inary focus areas of the FMST research establishment, are: 

• Biotechnology, incl uding Pharmacology 

• Health and Nutrition 

• Environment, Meteorology and Water Resources 

• Facil it ies and Networked Systems 

• Renewable Energy Systems and Photonics 

• Materia l Science, includ ing Nanotechnology 

• Mathematics, Computational and Communication Systems 

50 



• Space and Geospatial Systems 

• Artificia l Intelligence and Robotics 

• Science Communication and Technology Diffusion 

For each catalogued project under the categories listed above, the lead FMST centers/ Institutes 
,are identified and stated in bold while other potential collaborators within and/or outside the Federal 
Governments' research enterprise are also listed but not in bold letters. 

Mast of the research objectives presented in each knowledge sector below derive from Nigeria's 
1

'national Policy on STI (11) with some mergers of objectives to ref lect the issue categories and support 
disciplines presented herein. Attention must also be paid to Appendix 1 in which the util it ies of these 
NSTIR 2030 research programmes to integrated and sectoral development plans in Nigeria are 
indicated . 

. 3.1. Biotechnology including Pharmacology 
The goals of research in this knowledge sector as described in the STI policy of the Federal 

Republic of Nigeria (11) are presented below verbatim. 
i. Promoting the understanding of biotechnology and its applications in national development. 

ii. Building capacity and capabilities in biotechnology research and its applications. 

iii. Harnessing indigenous knowledge on natural products and commercializing discoveries, as 
well as positioning Nigeria in the market. 

iv. Ensuring growth and opportunities in the applicat ion of advanced bio-processing and bio
manufacturing processes. 

v. Facilitating brand recognition for Nigerian biotech nology products and benchmarking of 
progress. 

vi. Promoting the documentation and use of bio-genet ic resources and elimination of bio-pi racy. 

vii. Ensuring compliance with biosafety and bioethics guidelines in biotechnology R&D. 

The research programme planned has great utility to Nigerian agriculture and manufacturing. 
Nigeria is very rich in botanical resources. Following many years of research , many flora and fa una have 
been discovered, identified and classified. There is a rich library of crop varieties (192) and medicinal 
plants (76) that ca n be t he focus of deeper biotechnological research and development efforts to serve 
industrial and other socio-economic interests. Presently (199), about 72% of Nigeria's fruits and 
vegetable perish before consumption due to lack of processing. In order to illustrate the significance bio
preservation methods, an official of the Agricultural Fresh Produce Growers and Exporters Association of 
Nigeria (AFPGEAN) has observed (199) that although Nigeria has about 5 times more arable land than 
Kenya , Kenya earned about US$1 billion in fresh product exports to European markets annually wh ile 
Nigeria struggles to earn just US$ 10 million annually. Biotechnological research can improve food 
preservation as well as the quality of processed materials. A related issue is the sourcing and 
improvement of agricultural raw materials to support agro-allied industries in Nigeria. Recently, one of 
the largest brewers in the world initiated plans (119) to establish breweries that will use domestic crops 
such as sorghum and cassava as raw materials. This will boost production of those crops with socio
economic benefits to farmers. 

Biotechnology also offers tremendous opportunity for diversification of Nigeria's economy into the 
high-revenue sector of pharmaceutics. The range of possibi liti es in this regard is illustrated in Figures 
20-25. Many medicinal plants have been identified in Nigeria. An example of a compendium published 
on such plants is the *'Medicinal Plants of Nlgerla..South-East Nigeria, Volume 1, published im 2008 by 
FMSr-s Natural Medicine ~velopment Agency with the support of the Raw Materials Research and 
Development Council (RMRDC) (76)". Many advanced techn iques need to be ernployed to evaluate 
Nigeria 's herbal products as planned by t he Federal Government through NIPRD (120); address the 
growing threat of resistance to antibiotics (145); and develop drugs that can address ailments that are 
common in Nigeria. With respect to the latter, anti-malarial drugs are a priority. 

Drug prices have increased significantly in Nigeria as reported (156). As a result, many fake drugs 
are being manufactured and distributed. The development of genuine pharmaceutical f irms in Nigeria 
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wil l only be possible through research and deve lopment in pharmacology, is the long-term solution 
this problem. It is commendable that the 2017 National Health Policy promotes the manufacture of 

icines in Nigeria. 

Health and Nutrition 
Many health po licies and programmes have been developed in Nigeria. Among them are the 2016 

IIAt••~n ,;:a• Health Plan Policy (223), National Health Management Information System (138) and the 
~~t~ti •~n ,;:al Strategic Framework on the Health and Development of Adolescents and Young People in 

(144). These policies and programmes need to be intensified , not just at FMST research institutes 
universities and hospitals as well. 

i. Ensuring that research priorities are targeted towards meeting health and nutritional 
requirements and chal lenges in Nigeria. 

ii. Promoting effective linkages and collaborations among knowledge institutions and industries 
engaged in health sector. 

iii. Strengthening demand-driven R&D in natural and orthodox medicines as well as 
pharmaceutical resea rch. 

iv. Facilitating the development of biological diagnostic tools, vaccines and encourage R&D in 
alternative and molecular medicine as well as genomics. 

v. Developing standards for monitoring and evaluation of health products. 

vi. Promoting eth ics and standards in research 

vii. Promoting documentat ion and dissemination of natural health resea rch 

Youth Sports and Tourism 
In addition to research objectives on t raditional health maintenance, there is also focus on youth, 
and tourism. Research on t hese aspects can also be considered to be of utility to both individual 

community health. The objectives are as follows. 
i. Encouraging R&D in sports medicine and materials, psychology, nutrition, physical education 

and other disciplines for t he able-bodied and physically challenged. 

ii. Promoting STI in recreational activities to enhance healthier and physically strong citizenry. 

iii. Promoting competition and award schemes in STI among youth in and outside the educational 
system. 

iv. Facil itating programmes and schemes for mentoring the youth in career development in STI. 

v. Encouraging appl ication of STI in tourism development. 

vi. Incorporating STI into sports education 

vii. Ensuring the development of appropriate curricula to enable the acquisition and application 
of appropriate R&D skills in regu lar universities, particularly Universities of Technology and 
Polytechnics. 

viii. Developing sports infrastructure using STI. 

ix. Collaborating and harmon izing STI operations in the sub-sector with relevant government 
ministries, agencies as well as the private sector. 

x. Fostering collaboration between STI agencies and appropriate tourism and sports bod ies. 

Environment, Meteorology and Water Resources 
Nigeria's environmental challenges are summarized in Figure 26 and illustrated in Figures 27-35. 

vary from desertification in the North through air pollution in the West, erosion in the South 
I Region and Southern Coastal Areas, to massive oil pollution in the Niger Delta. lnyang (57) 

provided a comprehensive and Illustrated analysis of Nigeria's environmenta l challenges and ways 
addressing them. Superimposed on these ravages are ecological damages that are likely to intensify 

increase in industrial activities and global climate change if both mitigative and adaptation 
ures are not developed and implemented. To illustrate the scale of socio-economic ravages that 
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FIGURE 17: LINKAGES OF NSTIR 2030 RESEARCH FOCUS AREAS TO TECHNOLOGY IMPROVEMENT 
SECTOR VARIOUS INDUSTRIAL SECTORS OF NIGERIA 
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AGURE 19~ CONFIGURATION OF INFORMATION GENERATION, STORAGE AND ACCESS SYSTEMS THAT CAN 
BENEFIT CLIMATE CHANGE IMPACTS MANAGEMENT PROGRAMMES. INYANG (206) 

154 



( 

__ . '"''-._V vr ~ 1 AKEHOLDER ORGANIZATIONS IN SUPPORT OF IN DUSTRIAL CL 

DEVELOPMENT IN NIGERIA (198) 

a) ROLE OF STATE GOVERNMENTS 
• Ensure access to land and mobilization of 

SME operators. 
• Provision of rural infrastructure 
• Co-ordination of data collection and 

information management 
• Facilitating provision of soft loans; Cred it 

Guarantee. 
• Provision of Common Facilities (CF) 
• Provision of revolving funds for such 

ventures through Venture Capital 
• Companies 
• Promotion of SME products 

b} ROLE OF FINANCIAL INSTITUTIONS 
• Development Banks: CBN, BoA, 

Infrastructure Bank, NEXIM etc.-provision of 
soft loans and advisory services. 

• Commercial Banks: Large scale banks, 
Community Banks, etc. to provide loans and 
training and advisory services. 

c) ROLE OF LOCAL GOVERNMENTS 

• 

• 

Provision of rural infrastructure- roads, 
portable water supply etc. 
Mobilization of raw materials producers for 

d) ROLE OF PRIVATE SECTOR (SMES) 
• Promoters and operators. 
• Provision of machinery. 
• Provision of manpower. 
• Provision of materials (industrial inputs) 
• Provision of expertise. 
• Mon itoring and evaluation. 
• Qua lity control of products 
• Management of data on the cluster. 
• Large industries to support small ones 

through guaranteed market for intermediate 
raw materials to be produced. 

e} ROLE OF STI INSTITUTIONS 
• Develop and deploy innovations and 

technologies. All agencies of the FMST and 
indeed others outside the Ministry should be 
involved. 

• Adopt or establish clusters as avenues for 
commercialization of research findings. 
Every University and research institute to 
establish a cluster on commercial basis in 
collaboration with other stake holders. 

• Generation and dissemination of knowledge 
through seminars, training, 

accelerated production through co-l f) ROLE OF FEDERAL GOVERNMENT 

• 
• 
• 
• 
• 

• 

operatives 
Co-ordination of data collection at the 
primary (ward) level 
Provision of land for new entrants 
Provision of access road to site 
Provision of security for the project site 
Promotion of SME Cluster products through 
trade fairs creation of markets. 
Funding assistance to SMEs 

• Policies to facilitate cluster development. 
• Setting standards for cluster practice . 
• Facilitating prov1s1on of infrastructural 

facilities e.g. roads, power, water and 
buildings, ICT for networking linkages 

• Provision of revolving fund for ventures . 
• Promotion/marketing of SME products . 
• Favorable tariff regime for SME products. 
• Provision of SMEs data and Information 

Management System. 
• Setting quality standards and control for 

SMEs products. 

LE 12: REGIONAL SPECIALIZATION IN RESPECT TO INDUSTRIAL PROSPECTS IN NIGERIA (198) 

S/NO REGJQN PRODUCTS 
--- - -- - --

1 North East Processed minerals, ethanol , biodiesel, cement, fruitjuices 
--

2 North West Processed meat, leather goods, biofuels 
... - .. 

3 North Central Cut granite, furniture, processed cotton fabrics 

4 South East Over the counter drugs, leather goods, garments, palm oil 

5 South West Plastics, garments, general goods 

6 South South Petrochemicals (refined oil), fertilizers, plastics, oil services 
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environmental phenomena can cause in society, Nigeria 's National Emergency Management Agenc 
(NEMA) estimated (155) that in 2010, about 500,000 people were displaced by floods in Nigeria. A fair 
proportion of such measures must be locally developed to enhance the sustainability of improvements. 

Damages to the environment and the ir impacts on human and ecological health are significant 
at all scales, from microscopic to macroscopic and require creation and deployment of knowledge from 
numerous disciplines. lnyang (2008) has briefly discussed the dependence of observation-based 
conclusions about environmental matters on the thermodynamics and kineti cs of environmental 
processes, most of which need to be investigated by the Nigerian research establishment. Such 
investigations are needed to assess exposures to air pol lutants in cities like Lagos, Kano, Onitsha and 
Port Harcourt in ways that have been done elsewhere (213); develop materials for clean-up and 
conta inment of wastes (211); monitor ecological changes; and understa nd/predict weather patterns to 
serve ai r transport safety programmes, and aid farmers across Nigeria . The specific research objectives 
in this suite of inter-related disciplines as contained In Nigeria's STI Polley, are as fol.lows. 

• Environmental Science and Technology 
i. Promoting the integration of environmental concerns into all development pol icies and 

ensuring public understanding of the scientific basis of their actions on the environment 

ii. Developing an appropriate and effective waste management system to reduce pollution 
emission from waste generation. 

iii . Encouraging the use of clean technologies in production systems. 

iv. Developing capacity to monitor, predict and mitigate adverse effects of natura l phenomena 
such as floods, drought and desertification. 

v. Encouraging science and technology intervention that promotes sustainable development. 

vi. Encouraging integration of environmental factors with standard national accounts/assets to 
improve environmental monitoring systems. 

vU. Promoting the development of a national environmental database to support economic 
development. 

• Water Resourees 
i. Developing R&D, demonstration and deployment capabilities in the management of surface 

and ground water resources for sustainable exploitat ion 

ii. Promoti ng the use of safe, clean, efficient and sustainable water technologies for national 
development. 

iii. Promoting R&D in water conservation and uti lization techniques for domestic, agricultural, 
energy and industrial use. 

iv. Facilitating the adaptation of appropriate water technologies for rural development. 

v. Developing capacity and capabilities for water management and environmental sustainabil ity . 

• J.J ...... Facllltles amd N~tworked S~tems 
Nigeria needs to improve in infrastructure across al l sectors of the economy. Infrastructure can 

be viewed as structures that are connected by services within a network. They need investment in 
knowledge to address planning, design, construction, operation, monitoring and maintenance. Research 
and development is essential to optimize designs and operations due to the very high budgets involved. 
As illustrated in Figures 36-41, targeted improvements in infrastructure withi n the NSTIR 2030 
t imeframe, cover smart electric power grid, transportation networks, housing, cable network, industrial 
facilities and ports. Engineering infrastructure also has to be developed to facil itate the use of novel 
techniques in nano-manufacturing, mechatronics, photonics and metrology among others, to improve 
Nigeria's indust rial out put and diversify the economy. The research objectives and functions in th is f ield 
are as follows. 
• Transport System 

i. Promoting R&D to support activities in the road , rail, water and aviation transportation system. 

ii. Encouraging investment in local innovation in the t ransport and aviation sectors. 
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iii. Faci litating the adoption and use of R&D outputs and local innovations for all forms of 
t ransportation and construction (i .e. road, ra il , water and aviation). 

iv. Conducting R&D activities in accident investigation and mit igation 

v. Strengthening evolving mechanisms and strategies for information management system to 
establish and operate inter modal urban mass transport system. 

vi. Facilitating R&D act ivities and innovations that will fast-track massive delivery of community
based technologies fo r rural 1 access roads construction and maintenance. 

vii. Strengthening the STI component in the design, construction and ma intenance of roads. 

vii i. Promoting the use of STI for efficient transport management for socio-economic and industrial 
development. 

ix. Investigating potent ials for expanded public transportation service and t ransit-oriented 
development to red uce t ransport emission while providing efficient mobility option. 

x. Developing a qual ity-assured, web-based knowledge database on research capacities of 
tertiary institutions, transportat ion technology, and technology needs in transport industry in 
Nigeria. 

xi. Encouraging research and development in technological devices for monitoring and tracking 
transport/traffic operations. 

Works, Land, Housirtg and Urban Development 
i. Establishing codes/standards and strengthen capacity for effective design, management and 

production of releva nt technologies in building, construction and urban development 

ii. Defin ing the roles of federal, state, local governments and other stakeholders in dealing with 
issues of urban development, housing and land administration. 

iii. Promoting the application of STI in the production and utilization of local materials for building 
and construction to facilitate mass-housing delivery. 

iv. Promoti ng effective linkages and collaborations among knowledge-based institutions, 
professional bodies and the construction industries. 

v. Promoting R&D and innovative schemes for evolution of Green construction culture in Nigeria 
(Green homes and Green cement). 

vi. Encourage activities and regulatory roles that promote public safety in building and 
construction and mit igating effects of natural disasters. 

vii. Promoting the development standards for design, specifications and materials in building and 
construction. 

viii.lnstitutionalizing strategies for f unding R&D activities in Building, Land and Urban 
development including extra-budgetary steps like duties and tariffs. 

ix. Establishing framework for ICT-based land administration and management of land ownership 
and mitigating effects of environmental disasters through best use of land and resources. 

Industrial Researchf Development and Production 
i. Ensuring R&D activities are directed towards the development of appropriate technologies for 

the production of industrial goods and services in Small , Medium, and Large Scale firms. 

ii. Developing local capacity for design and production of machine tools and spare parts for rapid 
industria l growth and development. 

iii. Fostering interactions among universities, or higher education research institutions, industries 
and investors to generate innovations. 

iv. Ensuring value-addition to the nation's natural resources for industrial development. 

v. Fostering the development of technological entrepreneurs to facilitate innovation. 
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RADIATION NOISE 
AND HEAT 

GROUND WATER 
POLLUTION 

LAND POLlUTION AND 
BIODIVERSITY DAMAGE 

• Emissions from automobiles and &en.erators 

FIGURE 26: NIGERIA'S CONTINUOUS AND PERIODIC ENVIRONMENTAL HAZARDS THAT HAVE PRODUCED MAJOR 
DISASTERS (57 ) 
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FlGURE 2i: EXPECTED MIGRATION PATTERNS AS CLIMATE 
CHANGE IMPACTS AND SOCIAL INSECURITY 
DE.RlVE SEGMENTS OF" NIGERIA'S POPULATION 
SOUTHWARD FROM DROUGHT-RAVAGED ZONES 
IN THE NORTH AND FROM FLOODED AREAS 
NORTHWARD FROM THE FAR SOUTH. (57) 

FlGURE 28: RAINFALL M AP OF NIGERIA WHICH ALIGNS WITH 
THE SOUTHWARD MOVING DESERTI FICATION 
FRONT THAT PARALLELS THE 1030-1400 MM 
ANNUAL RAINFALL FRONT (ADAPTED FROM A.O. 
AYENI , A.S.O. SONEYE, 0 .0. FASUNWON, R.T. 
MITEKU AND L.A. DJIOTANG-TCHOTCHOU. (57) 
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DUMP WITH IMPACT ON BOREHOLE WATER QUALITY, (B) 
TYPHOID HISTORY GRAPH OF THE UNITED STATES 
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FIGURE 31: POSSIBLY THOUSANDS OF BURIED UNDERGROUND 
TANKS FOR PETROL ARE LEAKING ALL OVER 
NIGERIA TO CONTAMINATE BOREHOLE WATER 
WITH KNOWN IMPACT ON HUMAN WITHOUT 
MONITORING AND MITIGATIVE ACTIONS 

(t) DITCH EROSION DOWNSTREAM OF BYP~SSED DITCH 
RELIEF CULVERT INLET, (Source: www.fs.fed.us ) 

ctlon 

FIG.URE 3 2 : DEPICTION OF PETROLEUM PRODUCTS FATE AND 
TRANSPORT PROCESSES IN THE SUBSURFACE: 
SOME PROCESSES WILL BE ENHANCED BY 
HIGHER SOIL TEMPERATURE AND ELEVATION OF 
THE WATER TABLE IN NIGERIA DURI NG WET 
SEASONS 

(b) DESTRUCTIVE ACTION OF GULLY EROSION ON 
CROPS AND PLANTATIONS IN EASTERN NIGERIA 

f'lG.URE 33: HYDRAULIC EROSION DAMAGES TO TERRAIN AND STRUCTURES 
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35~ THE RAVAGES OF DESERTI FICATION OF SAHELIAN AFRICA HAVE ECOLOGICAL AND SOCIO
ECONOMIC IMPLICATIONS 
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Source: RTC Magazi ne 
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FIGURE 36! BUSINESS NElWORKS THAT CAN BE IMPROVE 
THROUGH INNOVATIVE DESIGN 
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FIGURE 39: SHELTER/ HOUSING AS A STRUCTURAL AND 

FUNCTIONAL NETWORK FOR IMPROVEMENT 
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Science Laboratory Technology (SLT) 
i. Facilitating the provision of min imum standard laboratories in secondary, terti ary and STI 

institutions for learn ing, teaching, servi ces and Research & Development. 

ii. Supporting activities in the educational , research , medical and industrial laboratories. 

iii. Adopting and promote t he principles of Good Laboratory Practice (GLP) in conformity to 
international best practice 

iv. Fostering traini ng and employment of certified science technologists for proper management 
and maintenance of laboratories. 

v. Developing and promoting the documentation of laboratory equipment's for planning and 
development. 

vi. Ensuring the monitoring, inspection, accreditation and certification of laboratories in R&D 
inst itut ions in both public and private sectors by relevant regulatory bodies. 

Defence & National Security 
i. Supporting and facilitating STI capacity and capability building in the operations of the armed 

forces and other security services. 

ii. Promoting strategic military R&D for national security and development. 

iii. Encouraging the development and deployment of advanced technologies in military hardware 
and operations through reverse engineering. 

iv. Promoting the use of STI to prevent and control crimes and threats to national security. 

v. Deploying STI for the protection and security of indigenous technology, innovation and related 
intellectual property. 

vi. Establishing a Corps of STI intelligence officers in the NIA/Foreign Affairs. 

vii. Establishing an STI "Desk" in the office of the National Security Adviser (NSA) for protection of 
indigenous technology. 

viii. Fostering linkages of R&D collaborations among the academia , military, 
industries/businesses for the benefit of National military industrial complex. 

ix. Encouraging the sourcing of about 5% of military hard and software locally. 

Sustainable energy Development 
Energy is the enabler of economic development. Nigeria has many energy sources that have not 

significantly exploited. Alams and Ozuzu (200) have given a very good summary of Nlgena's energy 
milestones and the tasks that are required to improve circumstances. Energy in this regard is 

into fuels (oil and gas) and electric power resources. Nigeria 's electric power, and oil and gas 
call for an increase in renewable energy systems in the energy mix, and improvement in the 

"" ... 'n"'r"'l:l"" capacities of Nigeria's oil and gas industry. Any energy mix that Nigeria adopts must have 
triple characteristics of availabi lity, accessibility and acceptabil ity illustrated in Figure 42 (21). 

4 "''''n'"'bility perta ins to sustainability-the parameter that has driven many countries including Nigeria, 
seek an increase in the proportion of renewable energy systems in the energy mix. Figure 43 shows 

projected percentages of renewable energy in energy mixes of various countries by 2030, using 
resources and capacities (139}. Nigeria 's percentage is a meagre 2%. It needs to be at least 

To atta in that, much has to be done on research , development and entrepreneurship. The 
ational Renewable Energy Agency (IRENA) (139) has developed a roadma p on renewable energy-

•Tor•nn'""c"' deployment that is also relevant to Nigeria. 
Nigeria has committed to some mitigative actions on global climate change. Among the 

mitments stated in its Intended Nat ionally Determined Contribution (INDC) (see Table 13), are: 
ing of gas f laring by 2030, achieving off-grid solar photovoltaic capacity of 13GigaWatts, 

... ,nnr•"~""'ment in electricity grid , shifts in t ra nsportation from cars to buses to improve energy efficiency 
ich it intends to increase by 30% by 2030, and deployment of efficient gas generators. lnyang (203) 

has developed Figure 44 as t he cata log of techniques including research , that need to be utilized more 



1. Energy Availability: 

2. Energy Accessibility: 

3. Energy Acceptability: 

Continuous availability of reliable and 
efficient energy 

Affordability of, eltable energy services for 
which payment is made 

amenabil ity of the energy sources to be 
produced, t ransmitted, and used in ways 
that preserve the environment and gain 
public acceptance 

a. Excellent market prospects 
b. Very good market prospects 
c. Fair market prospects 
d. Low market prospects 

FIGURE 42: THE UTILITY AND SUSTAINABILITY OF ALL ENERGY SOURCES S HOULD BE DETERMINED THROUGH THE 
USE OF THREE CRITERIA (214 

Note: Percentage indicates how much renewable energy each country consumes in 2030 if the Remap Options 
are deployed 

Source: (Reference no. 139), Roadmap for A Renewable Future, IRENA (2016) 

FIGURE 43: COUNTRY OPPORTUNITY VARY, BUT EACH COUNTRY HAS A ROLE TO PLAY IN SCALING UP 
RENEW ABLES 
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mary of objective 

Business as Usua l 

2010-2014 

Economic and social development: grow economy 5% per year, improve standard 
of living, electricity access for all 

20% unconditional, 
45% conditional 

• Work towa rds ending gas flaring by 2030 
• Work towards Off-grid solar PV of 13GW (13,000MW) 
• Efficient gas generators 
• 2% per year energy efficiency (30% by 2030) 
• Transport shift car to bus 
• Improve electricity grid 
• Climate smart agriculture and reforestation 1,000 
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Current: around 2 tonnes C02e 
2030 BAU: around 3.4 tonnes C02e 
2030 Conditional: around 2 tonnes C02e 

IPCC Fourth Assessment Report 

National Cost"" $142b, National Benefits=- $304b (World Bank report "Low 
Ca.rbon Development Opportunities for Nigeria" (2013)) 

2,564.02 million tonnes 
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effectively to address global climate change in Nigeria and other countries. Nigeria's STI research 
objectives on energy systems in general (including renewable energy), are stated below. 

i. Developing R&D, demonstration and deployment capabilities in thermal (coa l, oi l and gas), 
nuclear, solar, wind, biofue ls, hydro and other renewable energies. 

ii . Promoting the use of safe, clean, effic ient and sustainable energy technologies fo r national 
development. 

iii. Encouraging the development of energy conversion technologies for susta inable power 
generation. 

iv. Facilitating the adaptation of appropriate energy technologies for rural development. 

v. Encouraging the development and deployment of locally produced power equipment for 
sustainable power industry. 

vi. Supporting national vision to acquire technologies for sustainable power indust ry. 

6. Material Science. Including Nanotechnology 
Paraphrasing lnyang (210}, ·•economic growth has been. driven by the use of large quant ities of 

materials such as stone, soil metals, biomass, coal , petroleum, plastics and ceramics" . "The availability, 
beneficiation and flow of raw and processed materials va ry among countries and are t he determinants 
of economic advantages that may accrue to well-planned economies". Recognit ion of this circumstance 
by the Federal Government of Nigeria led to the creation of Nigeria's Raw Materials Development 
Research Council (RMRDC). It is important to appreciate the diversity and extensiveness of use of 
materials by society as · depicted in Figures 45-50. The fl ow of raw materials in society has been 
categorized as follows by lnyang (210). 

i. Domestic process output (DPO): total quantity of materials used in the domestic economy that 
is derived through domestic extraction and/or import f rom other countries; 

ii. Domestic hidden flows (DHF): total quantity of materials mobilized domestica lly during the 
provision of economic commodities without entry of t he materials themselves into the 
domestic economy; 

iii. Total domestic output (TDO): sum of DPO and DH F, wh ich amounts to the tota l quantity of 
materials used in the domestic economy, includ ing wastes; 

iv. Gateway flows (GF): component of TDO or DPO that escapes from the economy into t he air, 
land, and water. Secondary deposition is not included in GF; 

v. Sector f lows (SF): component of TDO or DPO that is pertinent to activities nested in individual 
economic sectors, such as construction, energy, transportat ion, and agriculture; 

vi. Dissipative flows (DF): quantity of materials deliberately spread into the environment as a 
consequence or in association with material use; and 

vii. New additions to stock (NAS): quantity of new materials from technological advances used in 
construction and manufacture of goods as replacements for traditional materia ls 

In 2015, mining contributed approximately 0.33% of the GDP of Nigeria which was much less 
than the 4-5% achieved in the 1960s-1970s period (164). Nigeria has developed a Roadmap for the 
Growth and Development of the Nigerian Mining Industry (2016) (164) which includes 11/mprovlnt the 
quality and breath of geo~sclentltlt data gathered lffl a cost-efficient manner'. The development, 
adaptation and use of existing and new materials are essential to Nigeria's lndu.st rializat ion efforts. 
Materials like cement, polymers and clays mined or synthesized , need to be produced at lower costs to 
fulfill application needs in industrial processes (106) and construction (105, 107, 211). The STI 
objectives are stated below. 
• Mines and Materials Development 

i. Encouraging R&D in the exploration, exploitation, utilization and value addition of mineral 
resources. 

ii. Building capacity and enhancing capability in sol id minerals processing technologies and new 
materials development. 
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a . 1 

Source: lnyang, Hila ry (2004) research lecture at Duke 
University, North Carolina, USA 

b . l 

FIGURE 45~ APPLICATIONS OF MATERIALS AS SORBENTS IN CIVIL, 
ENVIRONMENTAL AND INDUSTRIAL OPERATIONS 

REFRACTORIES AND WASTES FOR LARGE-SCALE 
RECYCLI 

t lfO. 

ANAL 
ADVANCED TECHNOLOGICAL, 
INDUSTRIAL OPERATIONS 

~lNT.ll IQ(~S 

69 

(), 

{ . " 

.. ,• . . . : ~ 
. . . 

• • 
' . 

ANALYSES AND FABRICATION OF 
POLYMERS FROM NATURAL MATERIALS FOR CIVIL 
AND INDUSTRIAL OPERATIONS 



iii. Strengthen ing t he development and t ransfer of technologies for sustainable ut il ization of 
mineral resources. 

New and Emerging Technologies (Nanotechnologies and New Materials) 
i. Building inst itutional capacity and ca pabilities in new and emerging technologies. 

ii. Encouraging collaborative R&D activities between industry, higher education and research 
institutions on new and emerging technologies. (external collaborations) 

Raw Materials and Manufacturing 
i. Developing capacities in storage, retrieval and updating of data and information on earth

based raw materials. 

ii. Promoting access to, and stimulating interest on , earth-based raw materials locally and 
international ly. 

ii i. Mapping and quantifying biomaterial resources that are available in the country. 

iv. Creating the various value chains from available biomaterials. 

v. Harnessing and adapting indigenous knowledge for sourcing earth-based raw materials and 
biomaterials. 

vi. Creating a database of new and emerging materials. 

vii . Identifying and promoting the adoption of new and emerging technologies for raw materials, 
new product development and materials processing technologies for national industrial 
growth . 

viii . Building institutiona l capacity and capabilities in earth based raw materials, biomaterials, new 
and emerging materials and technologies such as Advanced Manufactu ring Technologies 
(AMT). 

ix. Promoting effective linkages and collaborations among institutions, Agencies and relevant 
stakeholders in earth-based raw materials, biomaterials, new and emerging technologies. 

x. St rengthening the development and proliferation of technologies and innovations for 
sustainable utilization of earth-based raw materials, biomaterials, new and emerging 
materials and new products. 

• Ferrous, Non~Ferrous and Chemical Technologies Research 
i. Encouraging R&D in the exploration, exploitation and utilization of ferrous, nonferrous, and 

petroleum resources. 

ii. Bui lding capacity and developing indigenous capability in iron and steel , petrochemical and 
engineering plastics development. 

ii i. Promoting intense R&D activities to develop internationally competitive textiles and leather 
industries 

Wood Resources 
i. Promoting R&D in the cultivation, exploitation and application of wood resources, with value 

addit ion, to pulp, paper and timber industries. 

ii. Promoting the application of STI to create new products to provide support for Nigerian pulp, 
paper and timber. 

iii. Generating environmentally sustainable forest management practices, increasing capacity of 
processing and value adding facilities. 

iv. Facilitating emerging wood resources technology related to biofuels, biochemical, bio 
composites, nanocellulose, build ing and construction industry (timber and plywood products 
in innovative zero energy houses, wood plastic composites.). 

v. Bu ilding capacity through education, research and know-how technology training. 



vi . Ensuring utilization of Nigerian grown t imber in const ruction of highly efficient st ructu ral 
systems . 

. 3. 7. Mathematics, Computational and Communication Systems 
It is real ly a "computational world~ as quantitative analyses aided by computers, have helped in 

movi ng countries, even those with limited natural resou rces, up in the ranking of global health and 
'stealth. Adva nces in applications of mathematics and computing systems are essentia l to atta inment of 
Nigeria's economic development targets. Many critica l fie lds of mathemat ics, including time series 
analyses, Monte-Ca rlo methods, kriging, similitude, pattern recognit ion ana lyses, t ransport modellings, 
network ana lyses, and population dynamics are studied in textbooks without extension and appl ication 
to societal challenges in Nigeria. Examples of these mathematical concepts and met hods are illust rated 
in Figures 51-61. 

Even with the desired improvement in computing infrastructure in Nigeria which implies hardware 
installation, the analytical component (software and computing knowledge) is its necessa ry complement. 
Many workshops exemplified by NOTAP (109), have been held to address software licensing and 
application issues in Nigeria. Being that the National policy on STI does not specifically address the ut il ity 
of mathematical advances and applications to Nigeria 's governance and indust ria lization thrusts. critical 
objectives are added herein, in that regard. Concerning research on mainstream ICT, it has been very 
insignificant considering the growth of the industry in Nigeria. The industry has widespread uti lity as 
illustrated in Figures 62-67. 

• Mathematical Advances and Applications 
i. Devise measures for popularization of mathemat ics among the general populat ion of 

Nigerians with increased emphasis on children. 

ii. Implement adult education tutorials in urban and rural areas with basic mathematical 
concepts as a significant content in STEM 

iii. Strengthen research on basic mathematics as well as applied mathematics with more 
extensive applications to both policy and technological challenges of Nigeria 

• Information and Communications Technology (lCT} 
i. Encouraging capacity building in ICT in Nigeria. 

ii. Encouraging and supporting collaborative R&D activit ies among industry, higher educational 
institutions as well as private and public research institutions for software and hardware 
development. 

iii. Developing indigenous capabilities for the local manufacture of ICT hardware, software and 
other accessories through technological substitution and transfer. 

iv. Encouraging knowledge in ICT as a critical component of STI in Nigeria 

v. Creating ICT databank in support of STI. 

vi. Encouraging the incorporation of ICT knowledge in all sectors in Nigeria. 

vii. Supporting ICT multidisciplinary training modules as fundamental prerequisite to prepare, 
drive and enhance all sectors of Nigeria's development. 

viii. Establishing Science Parks with ICT Backbone and Software development. 

ix. Developing special conversion programs to transform existing Engineers to ICT Special ists. 

x. Facilitating National ICT Innovation Competition at all levels of education. 

xi. Encouraging Industry-University-Government Networking on STI Initiatives. 

3.3.8. Snace and Geospatlal Systems 
This is one sector of knowledge that separates developed countries from underdeveloped and 

developing countries. Advances in space and geospatial systems and their applications enable countries 
to take stock of their resources on a spatio-temporal basis, play what-if games; and optimize their 
physical development targets in terms of areas and processes. 
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There is the space traveljsatellite launching aspect, as we ll as the analytical capacity component, both 
of which need to be strengthened through a we ll-configured and funded research programme in Nigeria . 

1
Nigerla's national STI PoHcy which ha~s the following object ives an space research and investments, is 

•the basis for selection of the NSTIR 2030 projects listed in Table 10. The STI objectives are stated below, 
and some of the utilities of advances in this area of knowledge are illust rated in Figures 68-70. 

i. Developing adequate capacity in space technological infrastructure and research for socio-
economic development. 

ii. Deploying space technology infrastructure in national development. 

iii. Enhancing indigenous capabilities in space research and satellite technologies. 

iv. Developing space research as a critical component of nat ional security. 

v. Space Science and Technology is diverse, there is need to develop multi-disciplinary research 
irrelevant fields and coordinate activities in areas such as: 

• Basic Space Science and Astronomy 
• Remote Sensing 
• Satellite Technology Development 
• Geodesy and Geodynamics 
• Space Transport and Propulsion 
• Space Science and Technological Education 
• Atmospheric research 

vi. Creating meaningful Nigerian Space Science and Technology programme that should enhance 
technological advancement such as: 

• Exploring national (Nigerian universities and other research institutions) and 
international cooperation in space science, technology and application. 

• Creating a conducive environment that can attract Nigerian scientists who are home 
and abroad. 

• Creating enabling environment to enhance the development of space science and 
technology infrastructure in national institutions . 

• 9. Art.lticiallmtelllgemce and! Robotlcs 
As a rapidly developing country with many socio-economic challenges, security and occupational 

exposures will become very challenging. Certain tasks in hazardous environments cannot be safely 
performed by humans. Examples of such tasks are bomb detonation, inspection and excavation of highly 
toxic materials, rescue of people from burning environments, and certain military operations. In such 
circumstances, it is often found necessary to deploy robots. Robots are machines that substitute for 
humans in the performance of certain functions. Their design, construction and operation require 
research and entreprise that draw expertise from a variety of technical fields, including mechanical 
engineering, electricaljelectronic engineering, material science, photonics and signal processing. With 
Nigeria's indust riall:zation targets, advances in home-grown robotics and ancillary fields such as artificial 
intelligence are indispensable. NSTIR 2030 covers research on robotics and artificial intelligence, the 
range of applications of which are illustrated in Figures 71-75 . 

• 10. Science CommunJcatlom and Technototy Diffusion 
Many hard scientists and engineers often find it difficult to recognize science communication as 

a bona fide field that is worthy of research. Actually, it is a critical f ield for the translation of research 
results from the bench or mind to the general society or even, their prospective, commercial users. 
Through research that should cover cultural factors, language, socio-economic circumstances and 
incentives, more effective methods for the dissemination of various categories of science and technology 
information can be designed for specific groups and implemented. Th is is necessary not only for 
attraction of public support for sponsorship of STI projects, and acceptance of locally produced products, 
but for the general transformation of the Nigerian society to one that deeply values innovation. Examples 
of the common methods of science communication are illustrated in Figures 76-83. One of the innovative 
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TABLE 1.0: FMSrs THEMATIC RESEARCH AREAS AND PLANNED TOPICS AS PART OF NSTIR 2030 WITH INDICATIONS OF RELEVANCE TO NIGERIA'S 
SCIENCE, TECHNOLOGY AND INNOVATION (STI ) POLICY OF 2012 

KEY FMST CENT8R {in bold} W ITH 
IMPLEMENTATION SCHEDULE 

IFMST THEMATIC RESEARCH AREAS 
SHORT TIBRM MEDIUM TERM LONG TERM ~NO SUITES OF RESEARCH ISSUES PROSPECf iiViE COULABORA liO:RS 

17118 19 20 21 . 22 23 24 25 26 27 28 29 30 

1.0 iBIOf ECHNOLOGY 'INCUUDING PH~RMACOLOGY 
. ., 

1.1 Database compilation on natural NABOA, IFIJIRO., 'RM ROC, FRIN , NIHORT, 
X X X X X X X X X X products and their locations in Nigeria NACGRAB, NRCRI , NNMDA 

' ' ~ ' -

1.2 Development of national biosafety and NABDA, NITR, NAFDAC, NACGRAB, IITA, : x X X ' bioeth ics guidel ines NBA I 
''' -

1.3 Development of biological diagnostics NABDA, RI'IRO, SHESTCO, NRCRI , NSPRI , 
X X X : X . X X X X X and forensic tools IART, IITA, IAR 

Development of post-harvest crop NAB1DA, IF'IIIRO., :SHIESf(}O, NRCRI, NSPRI, . 
1.4 preservation methods to support IART, IITA, IAR X X : 

I 
Nigerian Agriculture 

1.5 Improvement of crop breeding NABOA, NRCRI , NACGRAB, IART, IAR X X X X X X X X X technologies 

Development of t issue culture and INA/BOA, SH'ESTCO, CRIN , FRIN , 
1.6 aquaculture techn iques to support NACGRAB, NIHORT, NRCRI , NIGOR, IITA X x . X X X X X X 

agricultural expansion - ...... ~ .._ 

1.7 Genetic barcoding of various plants NABDA, SHESTCO, FRIN, IART, liT A, 
~ x X . X · X X X and animals in Nigeria NACGRAB NVRI I 

1.8 Expansion of DNA fi nger-printing NABDA, SHESTCO, ILRI , IITA, NACGRAB 
X X x . across Nigeria 

Micro-propagation of plantlets t rees i 

1.9. (Neem, Eucalyptus, Acacia, etc. ) for 
NABDA,· NIHORT, NACGRAB, NIPRD, X X X 

desertification control 
NIHORT, IITA, IART, IAR 

2.0 li'EAL TH AND NUTRITION 

Development of vaccines for diseases 
2.1 and ailments that are common in NNMl[)J\, NIPRD, NVRI , NIMR X X X X X · X X X ! 

Nigeria 

Comprehensive characterizat ion of the ' 

2.2 dist ribution of diabetes risk factors in NlNM DA, NIMR, NCDC X X X X X X · 
Nigeria ! 

! 

Pa,ge [176 



IFIMST THEMATIC RiES~RCH ARiEAS IKEY IFMST C8NT8R {1in bold) WITH 
IMPLEMENTATION SCHEDULE 

SHORT 'TERM MEDIUM TERM LONG TERM 
.~NO SUITES OF iRES'~RCH •ssUES PROSPECU VE COULABORATORS 

1.7 18 19 20 21 22 23 24 25 26 27 28 29 30 
' ---

Development of stem cell therapy for 
2.3 sickle cell anemia, Alzheimer, disease lNINMDA, NAIBOA, NIMR, NIPRD ·x ' X X X X 

and Parkinson's disease 

Continuous identification, collection 
NABDA, SHESTCO, NIFOR, NRCRI, · 

2.4 and assessment of farmers-preferred X X X X X X X X X X X X X 
existing cultivars for improvement 

NIHORT, IITA, IART, CRIN, IAR, NIFST 
---- . -. ~ 

Development of various food products FillliRO, INABOA, RMROC, IITA, NRCRI , 
2.5 

from local (Nigerian) crops. NSPRI, IAR, NIFST X X X X X X X X X X X X X 

Assessment of genetic relatedness and 
'NA:BDA, SHESTCO, INNMDA, NACGRAB, 2.6 variability in accessions of crops and X X X X X 

animals using AFLP markers 
IITA, IART, NRCRI, ACRI 

Cross-breeding of tilapia with local 
2.7 species of fish for improvement of size NABDA, SHESTCO, Fiiii1RO, NIFFR, NIOMR X X X 

and other characteristics 

Optimization of cattle ranching in an 
N~TR, IN.aiBOA, INtUEST NVRI , ILRI , IART, 2.8 environment of pests and other X X X 

stressors 
NAPRI 

2.9 Development of innovative techniques NITR, SHESTCO, NARICT, NVRI , ILRI , 
X X for management of livestock/poult ry IART, NAPRI . Conf iguration and application of I I 

techniques for eradication of pests, ~ NARICT, SHESTCO, NITR, ILRI , LCRI , i 

2.10 
including tse-tse fly, locusts and , NAPRI, NCDC, X . X 
mosquitoes 

-

Comprehensive compositional 

2.11 analyses and cataloging of RMRDC,, NNMDA, FIIRO, IITA, NIHORT, X X X X X X X 
traditional/medicinal materials and NIPRD NIMR 
their applications 

··-· . , 

Performance of advanced research on 
2.12 stem cells and extension to bone INNMOA, S:HESTCO. IN.aiBDA, NIPRD, 

X X X X X X X X • X X 
marrow transplantation 

NACGRAB, IMRAT 

2.13 Expansion of observational stud ies of ININMOA, NIMR, NIPRD, IHV-N, NCDC, 
X X X herbal therapies for tropical diseases, CMRAP-UNIPORT, IMRAT 

~ 

r il I --~-•&9'11" nco~ .... .....,. • &nco~~ 
IMPLEMENTATION SCHEDULE 
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