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1. Basic Data

This paper is presented on 19 June 2013 to comnagentire African Standards Dayon the theme
“Celebrating Standardisation as a Strategic Resour@eAfrica’s economic integration” This
celebration consolidates the "™8@nniversaryof the African Organisation for Standardisation
(ARSO) This Pan African event is one of the pivotal iteaf the 18 General Assembly of ARSO
jointly organised by ARSO and ANOFRS{andards and Quality Agencg) Hilton Hotel, Yaoundé —
Cameroon from 17 to 21 June 2013.

The organisers of the®African Standards Dayasked me to present, under the sub theRwle' of
Standards in African Development& paper titled: Technological and Industrial Development of
Africa: The Role of Standards In the current Pan African context dominatedthg issue of the
structural transformation of Africa’s econontgrough robust and accelerated industrializatibe,
operational and systemic role of standards and eissed technologieseeds to be better clarified,
positioned and actively utilised in order to quickand continuously boost the continent’s
technological accumulation and absorptive capabiigkbone of an effective and efficient industrial
strategy.

In this respect, this paper is organized in fivetpdi) an overview of Africa’s technological and
industrial development; (ii) identification of thmain benchmarks for a new strategy for Africa’s
accelerated industrialisation; (iii) clarificatioof the role of the policy on technology and stawidan
Africa’s new industrialisation policy; (iv) the pectical case of project, programme and portfolio
management technologies and (v) conclusion andmetendations to ARSO, ANOR and other Pan
African institutions and governments of the mengiates of the African Union.

2. Overview of Africa’s Technological and Industrid Development

Africa’s technological and industrial developmeande summarised into four (4) main poir(i}:
reminder of the role of industry as a driver of gperity in modern nations;(ii) identifying the main
phases of Africa’s industrialization; (iii) evaluah of the industrial performances of Africa and)(i
comparative evaluation of African productivity ait&glcomponents.

2.1. Industry, main Driver of the Prosperity of Nahs

Industry is all activities which ensure that sciéntaind technical results can be used to produoelg
and services that the world’s society needs. Imgustust be able to continuously absorb knowledge
acquired gcientific, technical and technologi¢adnd meet demand which is increasingly greedy in
goods and services produced. Practically, the Sfiterand technical results are used through
technology.

Whether technology isard or soft, codified or tacit, it is the main determining facto the industrial
production of a company at the microeconomic lewad of a country at the macroeconomic level.
Countries very far from the world technologicalrftier (like most African States) are least advanced
They are characterized by low income and are ecmadijnpoor. In contrast, countries closer to or on
the technological frontier are distinguished byirtlégh industrialization and high income. They are
economically rich. Any country that wants to beragperous nation and in sustainable economic and
social progress, must bank on an industrial styategtred on robust technological mastery, resiimg
operational benchmarks inspired by regional argfinattional best practices.

For several years now, the definition of econon@tdrk (1960), which segments the productive
system into primary, secondary and tertiary sectoas become obsolete in determining industrial
dynamics. Modern industry covers a dominant paeazfnomic activity. Mentioning some industrial
sectors should be convincing enough: manufacturimdpstry, information and communication
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industry, tourist industry, culture industry, caunstion industry, energy industry, posts indusagro
industry, etc.

In spite of this sectorial diversification of modeindustry, one thing remains constant: the
manufacturing industryplays a dominant roletdchnological innovations, knock-on effects and
synergy effectah the dynamic of the structural and infrastruaturansformation of an economy and
its exports. This transformation is materialized by the chanethe technological nature, category
and intensity (low, medium and high), which ardeeted on the manufactured goods produced and
the related services elaborated.

The real economic growth and prosperity of a cquate fundamentally determined by a constant rise
in the productivityof its economyProductivity, whether it is defined as GDP per capita or oufaut
worker, has three complementary but unequally ingmdrcomponentgphysical capital productivity,
human capital productivitgndtotal factor productivity (TFPr the efficiency of productive methods
used, that istechnology.The dynamic of the structural and infrastructurainsformation of the
economy is reflected in the shift from low produitii and low technological intensity production
activities to high productivity and high technologli intensity production activities. This change in
structure is also manifested through a significantation of the sectorial component of the gross
domestic product (GDP) specifically, a major shiftthe employment and production from the
primary sector to the secondary and/or tertiaryasedhe main driver, in this transformation praces
centred on perpetually increasing productivityteishnological change or progress

2.2. The Main Phases of Africa’s Industrialization

Despite the timing gaps per country and regionsietlis consensus that since independence, Africa
has undergone three main phases in its industgaeldpmerft (i) industrialization by import-
substitution, (i) industrialization by structuraladjustment programmes (SAPs) and (iii)
industrialization by poverty reduction strategi€RSPs).

Phase Onelndustrialization by Import Substitution (1IS) The policy model of industrialization by
the replacement of importations was used in Affioen the independence period in the late 1950s and
early 1960s till the late 1970s and early 1980<fity years)Coupled with the inherited colonial
productive system mainly based on the exportatfgorimary agricultural and mining productshe

IIS model was based on an interventionist and dgeglStateising the legal or rigid plannirfor the
selection and execution of industrial investmeptsb(ic and mixed economy corporations). The said
investments were supposed to ensure the domestittigtion of already imported consumer goods
with a perspective of improving in range and prduturcstage to intermediary goods and equipment
products. Since importations and the domestic mavkere reference targets, industrial policy
instruments and measures were reflected as traotectionism fariff and non tariff barrier,
negligence of the exportation of manufactured gaou$ the granting of various incentives and other
benefits in terms of taxation, direct financing awdbsidised interest rates to local businesses.

Since the exportation of manufactured goods wadiditip neglected, towards the end of the 70s, the
unsustainable nature of the industrialization bpom substitution model resulted in a severe lack o
currency and, consequently, serious balance of paigyproblems.

Phase Two Industrialization by Structural Adjustment Programas (SAPs).The phase of
industrialization by SAPs spans from the early 980the late 1990s (twenty years). As a counter
proposal to thellagos Plan of Action for the Economic Developmémtfdca, 1980-2000which the

United Nations (UNCTAD and UNIDO),Economic Development in Africa, Report 20Eastering Industrial
Development in Africa in the New Global Environmguaige 10.

2United Nations, Report 2011 cited above afitonomic Commission for Africa & African Union, Economic
Report on Africa 2013 — Making the Most of Afric€®mmodities: Industrializing for Growth, Jobs and
Economic Transformation.
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OAU adopted in April 1980 in implementation of thnrovia Declaration adopted in July 1981, the
World Bank had published in 1981 tBerg Reportitled “Accelerated Development in Sub-Saharan
Africa: A Plan for Actiofl thus recommending SAPs as reference model. Tép®rt had been
presented in September 1980 duringBneton Woodsnstitutions joint annual meeting following the
G7’s approval of the World Bank’s Structural Adjmeint Loanduring its summit in Venice (Italy)
from 22 to 23 June 1980, as a major financial iriown. Contrarily to African leaders who were
convinced of State driven industrialization, Bret&foods institutions were against the importance
placed on industry, trade protectionism and Statervention. Instead, they had been privileging
agriculture, openness, and markets. Faced witlcudlifies in balance of payments, several African
countries were forced to implement SAPs. SAPs katexs notably in the breaking up of IIS
instruments and measures, the liberalisation ofi@ties, the closing and privatisation of entergrise
the weakening and reduction of the role of Stgikssing the market at the heart of national economi
systems with a marginalisation of social sectors.

The unsustainable nature of the SAP model was latmas by the lack of qualitative structural
transformation of the economies and the diverdificaof exports. Accordingly, around the late
1990s, State debt overload problems became retamerunsustainabl@he productive system based
on the exportation of raw agricultural and miningpducts remained predominant.

Phase Threelndustrialization by Poverty Reduction Strategy Rap (PRSP) Industrialization
through PRSPs began in 2000 and is still goingodayt. The heavily indebted poor countries (HIPC)
initiative was initially launched in 1996 and wasesgthened in 1999. In this framework and
motivated by G7 countries, the IMF and the WorlchBanposed, from the start of the year 2000, the
approach of poverty reduction strategy papers @gjarement to benefit from the initiative. By late
January 2013hirty three (33) African countries were commitiedhe HIPC initiative processSince
2000, the PRSP has become a reference model ftic paticy formulation and implementation in
several African countries. Social sectors came liac& good position. Agriculture and associated
industries regained a better place in recent yétmaever, industry was still marginalised or played
an unessential role. Productive systems in mostaircountries mainly focus on the production and
exportation of primary agricultural and mining puots.

2.3. Evaluation of Africa’s Industrial Performances

Table 1 below (page 6), from the UNIDO-UNCTAD 20feborf, recapitulates the statistics of the
compared contribution of Africa’s industry to GDimh 1970 to 2008. It can be noted that Africa,
lagging as per the performances of developing cmsthas suffered severe deindustrialization
especially during the SAP and PRSP phases from 1®8008. The share of the manufacturing
industry dropped from 11.92% in 1980 to 10.49% DO as against 17.26% and 23.73% for
developing countries.

The deindustrialization of Africa is coupled withet positive economic growth observed since the
2000s. As the figure 1 below (page 6) demonstrétés growth is mainly driven by the commaodities
price boom underpinned by strong demand from Chirthindia.

% United Nations (UNCTAD and UNIDO),Economic Development in Africa, Report 20Bdstering Industrial
Development in Africa in the New Global Environment
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Table 1: Contribution of Industry to GDP for the 1970-2008 Period

e e ey e T e e A s s A B el M o T e e e e |
—m--m--
Warld Industry 36.9 33.3| 281 30.1

Manufacturing 26.7 24_4 21.7 19.2 TT.E 18.1
Mining & utilities 3.9 [ b2 4.5 &b 6.2
Developing Industry 203 4t 368| 3B63| 38.8| 402
economies Manufacturing 176 202 224 226| 233| 237
Mining & utilities BT 147 B.9 B3| 101 10.9
African developing | Industry 131 35.6| 352| 355| 388| 400
economiss Manufacturing 63| 11.9| 1563 12.8| 11.6| 105
Mining & utilities 48| 183 162 18.4| 23.0| 268
Eastern Africa Industry 31 78| 206 18.6| 206 203
Manufacturing 1.0 40| 134 10.4| 103 =
Mining & utilities 0.8 1.5 3.3 31 3.6 £ T
Middle Africa Industry 34.2| 384 34.1 50.4| &7.8| bos8
Manufacturing 1023 118 11.2 B2 7.3 6.4
Mining & utilities 168.1 21.2 18.8| 3B3| 47.9| b&OS
Northem Africa Industry 342 50| 374| 378| 4b60| 480
Manufacturing 136 8.7 184 128| 11.3| 167
Mining & utilities i57| &38| 112 i85 2B8.2| 208
Southermn Africa Industry 3e.2| 42| 406| 327 31.7| 345
Manufacturing 220 2089 228 184| 17.8| 18.2
Mining & utilities 120 240 14.3 117 112 131
Westem Africa Industiry 26.f| 4383| 34b| 38BB| 367| 374
Manufacturng 13.3| 168 i3 7.8 5.0 5.0
Mining & utilities 7.0 213 i88| 283| 2T7| 2886

Source UNCTAD/UNIDO, Economic Development in Africa, Be@011, page 15.

Figure 1: Commodities Price Index, January 1980-Jamary 2011
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2.4. Comparative Evaluation of African Productivity

In the observed deindustrialization in Africa anttlerlying economic growth rate, it is essential to
evaluate productivity performances by separafinthe productivity of capital, (ii) the productiy of
labour and (iii) the total factor productivity (THRepresenting technology. Table 2 below recounts
the evolution of productivity in 84 countries wondle, with 19 of them from Sub-Saharan Africa
over a 40 year period (1960 — 2003)

Table 2: Sources of Economic Growth, 1960-2000

Contribution of:
Region / Period Production | Output per Physical Total Factor
Worker Capital Education Productivity

In Percentage
World (84 countries)

1960-1970 5.1 35 1.2 0.3 1.9
1970-1980 3.9 1.9 11 0.5 0.3
1980-1990 35 1.8 0.8 0.3 0.8
1990-2000 3.3 1.9 0.9 0.3 0.8
1960-2000 4.0 2.3 1.0 0.3 0.9
Sub-Saharan Africa (19 countries)
1960-1970 5.2 2.8 0.7 0.2 1.9
1970-1980 3.6 1.0 1.3 0.1 -0.3
1980-1990 1.7 -1.1 -0.1 0.4 -1.4
1990-2000 2.3 -0.2 -0.1 0.4 -0.5
1960-2000 3.2 0.6 0.5 0.3 -0.1

Contribution of Factors in Proportions (%)
World (84 countries)

1960-1970 100 35 10 55
1970-1980 100 58 26 16
1980-1990 100 46 18 46
1990-2000 100 45 15 40
1960-2000 100 45 14 41
Sub-Saharan Africa (19 countries)
1960-1970 100 25 7 68
1970-1980 100 126 8 -34
1980-1990 -100 -9 36 -127
1990-2000 -100 -50 200 -250
1960-2000 100 80 45 -25

Source Bosworth Barry and Collins M. Susan., 2003

This statistical datadespite the error marg)nclearly show that the growth models used in Sub-
Saharan Africa since the 1970s are extremely inmigald and evidently contrary to those
corresponding with the pursuit of economic and aogrogress. In the 84 countries selected around
the world,total factor productivity or technologgontributed to 41% of economic growtbontrarily,

in the 19 countries south of the Sahara, the teldyical deficit reduced economic growth by 25%,
that is insufficient productive efficiency to thmeé of 66% as compared with global trends (seedigu

2 below)

“Results in percentage are drawn fr@msworth Barry and Collins M. Susan, 2003 (September 22,The
Empirics of Growth: An Updat®g Brookings Institution, Washington, D.C. (USA).

The 19 African countries ar&outh Africa, Cameroon, Cote d’lvoire, Ethiopia, 88k, Kenya, Madagascar,
Malawi, Mali, Mauritius, Mozambique, Nigeria, UgamdRwanda, Senegal, Sierra Leone, Tanzania, Zambia

and Zimbabwe
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Figure 2: Sources of Economic Growth, 1960-2000

SOURCES OF GROWTH SOURCES OF GROWTH
84 countries worldwide 1960-200( 19 African countries 1960-2000

Growth
Triangle

Technology 41% Technology (-)25%

It can be broadly noted that the imbalance andeiqadcy of economic growth models in Sub-Saharan
Africa have been considerably worsening. From 18¥@980, the first decade of imbalance, the
technological deficit reduced economic growth b$a3ds against a predominant contribution of 68%
from 1960 to 1970. From 1980 to 1990, the shortaig¢he technology factor reduced economic
growth by 127% and this negative contribution culated to 250% between 1990 and 2000. In
compliance with this trend, the situation should Ioe reversed in the 2000-2010 decade as indicated
by the contribution of the manufacturing sectoAfdca’s GDP which dropped from 12.81% in 2000
to 10.49% in 2008. Technology is lacking in ecomogriowth models in Africa and is in correlation
with the movement of deindustrialization in the tioant

Empirical studies show that it is the differenaesactor productivity growth in generaliécrepancies

in technology developmgnthat primarily justify the differences in econamgrowth between
countries worldwide. The study &asterlyand Levine (2001} is an interesting illustration of this
observation: TFP-growth differentials account for the bulk obss-country growth differences. For
instance, Klenow and Rodriguez-Clare (1997) esenthat, differences in TFP growth account for
about 90% of the variation in growth rates of outpar worker across a sample of 98 countries over
the period 1960-1995 after accounting for humanite@ccumulation. Similarly, using the newly
constructed capital stock series from disaggregatedstment data from the Penn-World Tables and
estimates of growth rate human capital from Berithand Spiegel (1994), we also find that
differences in TFP-growth account for about 90%mfss-country differences in real per capita GDP
growth over the period 1960-1992".

Having identified the main source of the structunabalance of economic growth models in Africa,
African leadersshould be aware and act accordingly by placingpaserity of priorities the
technological catching-up within the framework of accelerated industrialization strategy for the
continent.

3. The Mainbenchmarksfor a New Strategy for Africa’s Accelerated
Industrialisation

Mindful of the observed trend of deindustrializatid®an African institutions, specifically the Afaic
Union, the African Development Bank and the NEPABnRing and Coordinating Agency, from the
late 2000s have undertaken various initiatives. These aienftrmulation and implementation of a
new strategy for the accelerated industrializatbbrifrica and for the structural and infrastructura
transformation of the continent’s economy.

Under this framework, seven (7) main benchmarksbeaidentified:

® William Easterly and Ross Levine “It's Not Factor Accumulation: Stylized Facts ando@th Models”
World Bank Economic Review 15 (2), March 2001.
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(i) the urgent need for structural transformationAfrican economies;

(i) the Action Plan for Accelerated Industrial Degpment of Africa (AIDA);

(ii) Africa’s Science and Technology Consolidaiddn of Action (PAC);

(iv) the Africa Mining Vision 2050;

(v) the Programme for Infrastructure Developmen&frica (PIDA);

(vi) the UNIDO-UNCTAD 2011 and ECA-AU 2013 Repoats;

(vii) the pimacy of industrialization and articulation die public policies of each African
country, at both continental and regional levels.

3.1. The Urgent Need for Structural Transformationin African Economies

The currently prevailing economic growth model ifriéa is imbalanced and mainly driven by the
commodities price boom linked with high demand fribra new economic powers in Asia. The model
is vulnerable and out of phase with Africa’s pregsneeds. This economic growth rate is not
generating the volume of jobs that Africa needsustainably and substantially reduce unemployment
and alleviate poverty. An estimated 7 to 10 milligdfrican youths enter the job market every year.
The high demand for jobs stemming from this demplgiGal dynamic in Africa requires a productive
system which is diversified and in perpetual stitedtand infrastructural transformation.

Development of industry in general and the manufawg industry in particulawill have to play a
predominant role (technologicahnovations, knock-on effects, synergy effetitsthe dynamic of
structural and infrastructural transformation ofiéén economies through accelerated technological
changes visible through the production and exportadbf manufactured goods in Africa and the
world.

This paper will highlight four (4) structural andfriastructural transformation initiativesf Africa’s
economy from the perspective of their operatiopakibilityand sustainable success.

3.2. Action Plan for Accelerated Industrial Developent of Africa (AIDA)

Formulated under the framework of the Conferencafa€an Ministers of Industry (CAMI) with the
support of UNIDO (United Nations Industrial Development Organizajiothe Action Plan for
Accelerated Industrial Development of Africa (AID#Ajps approved by African Union Heads of State
and Government in February 2008. AIDA defines caitipriorities for action at the national, regignal
continental and international levels for coherendusstrial development of Africa. Concretely
speaking, the AIDA implementation strategy is tiperational structuring of structural transformation
initiatives of Africa’s economy organised ingeven (7) programmes and project portfolios (modle
having a total of twenty (20) programmes and fifty:o (52) projectsThe table 3 below shows the
statistical distribution of these initiatives to geverned and managed in the short, medium and long
terms.

Table 3: Portfolios of Programmes and Projects of FDA

Portfolio Number of | Number of
Programmes Projects
1. Industrial Policy and Institutional Orientation 2 5
2. Updating Production and Trade Capacities 3 6
3. Promoting Infrastructure and Energy for Indastbevelopment 4 5
4. Building Competence for Industrial Development 2 6
5. Industrial Innovation Systems, Research and Deweent and Technological 2 8
Development
6. Financing and Resources Mobilising 4 13
7. Sustainable Development 3 9
Total 20 52

® The Action Plan for Accelerated Industrial DevelopmeftAfrica and theStrategy for the Implementation of
the Plan of Action for the Accelerated IndustriagM2lopment of Africaare available on the African Union

website:.www.au.int
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From the perspective of operational feasibilitye tieview of AIDA and its implementation strategy
dated September 2008 highlights the absence ofably reredible institutional governance and
management mechanidor the seven (7) portfolios of programmes andguts which guarantees the
successful initiation, planning and execution otlegroject under the best conditions of scope,
schedule, cost and quality.

It is only in November 2012, that is, almost fi\® {ears after the adoption of AIDA that the CAMI
Bureau approved the idea of establishing an AlDAlémentation and Coordination Unit within the
African Union Commission.

3.3. Africa’s Science and Technology Consolidateddh of Action

Africa’s Science and Technology Consolidated PliaAation (CPAJ was approved by African Union
Heads of State and Governm@n2006. The CPA was formulated under the framevadrthe African
Ministerial Council on Science and TechnologyMCOST) by the NEPAD Secretariat with the
support of theSouth African Department of Science and Techno{®@T) and the United Nations
Education, Science and Culture Organization (UNEBQ@e CPA outlines critical action priorities at
the national, regional, continental and internatldevels to develop and use science and technology
in the socio-economic transformation of the conttrend its integration in the global economy. It is
built on three interlinked conceptual pillars. Téeare: (a) capacity building; (b) knowledge
production and (c) technological innovations.

Concretely, the CPA is an operational structuriftnitiatives for developing science and technology
organised irfive (5) portfolios of programmes and projects (mdels) with a total of eighteen (18)
programmes and forty-three (43) projectBhe table below shows the statistical distributidrihese
initiatives to be governed and managed in the shwtlium and long terms.

Table 4: Portfolios of Programmes and Projects of A

Portfolio Number of Number of
Programmes | Projects

1. Biodiversity, Biotechnology and Indigenous Knedge 3 8

2. Energy, Water and Desertification 3 7

3. Materials Sciences, Laser Manufacturing, Posvét Technologies 4 8

4. Information and Communication Technologies apdc® science and 2 5

Technologies

5. Improving policy conditions and strengtheningamation mechanisms 6 15
Total 18 43

Added to concerns about the effectiveness andieifiy of the institutional system of CPA
governance and management adopted in 2006, it eppbat the issue of its conceptual and
operational relationship with théction Plan for Accelerated Industrial Developmentt Africa
(AIDA) adopted in 2008 has not been tackled.

3.4. The African Mining Vision 2050

The African Mining Vision 2050AMV) ® was developed within the framework of the Afridanion
Conference of Ministers in charge of Mining ReseuBevelopment with the support of the United
Nations Economic Commission for Africa (ECA). ThIX was approved by African Union Heads
of State and Government in February 2009. The AMijlementation action plan was approved by
African Union Heads of State and Government in 2011

" Africa’s Science and Technology Consolidated Plaction (CPA) is available on the NEPAD website:

www.nepadst.org
8 The African Mining Vision 205&ndThe AMV implementation action plame available on the Africa Union

website:www.au.int
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The AMV defines critical priorities for action aid national, regional, continental and internationa
levels. It aims at using Africa’s natural resouseetor to contribute in the structural transforoatof
the continent by accelerating industrializatiorvedsifying production and its integration in thelggl
economy. In concrete terms, the AMV and its acfitan consists of the operational structuring of
extractive industries development initiativagjanised imine (9) portfolios of programmes  and
projects (modules) with a total of eleven (11) pragimes, of which the projects have not yet been
identified. The table below presents the statistical distitiouof these initiatives to be governed and
managed in the short, medium and long terms.

Table 5: Portfolios of Programmes and Projects of MV

Portfolio Number of Number
Programmes | of Projects
1. Mining Revenue and Mineral Rents Management 2
2. Geological and Mining Information Systems 1
3. Building Human and Institutional Capacities 1
4. Artisanal and Small Scale Mining 1
5. Mineral Sector Governance 2
6. Research and Development 1
7. Environmental and Social Issues 1
8. Linkages and Diversification 1
9. Mobilising of Mining and Infrastructure Investmnte 1
Total 11

The institutional system of governance and managewfeportfolios, programmes and projects is to
be formulated and established for the structurahdformation of the mining industry to become
reality. To this end, an African Mineral Developrhéentre is being created to serve as an AMV
management agency. This institution’s business Wi published in August 2072

3.5. The Programme for Infrastructure Developmentn Africa (PIDA)

After its introduction in July 2010 and its formtim by the African Union Commission, in
partnership with the African Development Bank (AfDBhe NEPAD Planning and Coordinating
Agency and the Economic Commission for Africa, lnenching of thé>rogramme for Infrastructure
Development in Africa (PIDA) was approved by African Union Heads of State andeBhment in
February 2012.

PIDA defines critical priorities for action at timational, regional, continental and internatiomaiels

to accelerate the integration and structural tiansdtion of Africa’s economy and to integrate itle
global economy through integrated regional and inental infrastructure networks. PIDA was
formulated with short term goals to be achieved2620, middle term goals to be achieved by 2030
and long term goals to be achieved by 2BIDA is estimated to cost over 360 billion USD by¢Q.

The PIDA priority action plan (PAP) by 2020 is estited at close to 68 billion USD and concretely
consists in the operational structuring of infrasture development initiativesrganised infive
portfolios of programmes and projects (sectors)wi total of twenty-seven (27) programmes and
twenty-four (24) projectsThe table 6 below presents the statistical distidiouof these initiatives to
be governed and managed by 2020 under the PAP.

° “The African Minerals Development Centre, Busindss,PAugust, 2012is available online on the African
Union websitewww.au.int

°The Programme for Infrastructure Development in AfriIDA) is available online on the websites of the
African Union fwww.au.in) and the African Development BankwWw.afdb.org.
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Table 6: Portfolios of Programmes and Projects of DA

Portfolio Number of Number of
Programmes | Projects
1. Energy - 15
2. Transport 24 -
3. Trans-boundary Water Resources - 9
4. Information and Communication Technologies 3 -
Total 27 24

PIDA is governed and managed under the frameworkaofInstitutional Architecture for
Infrastructure Development for AfricdlAIDA). The main PIDA governance and management
institutions include AUC, AfDB and NPCA which isgimain executing body.

3.6. UNIDO-UNCTAD 2011 and ECA-AU 2013 Reports

The recurring underscoring of the urgent need for theuctural and infrastructural
transformation of Africa’s economy specifically dlmgh accelerated industrializatiothég
Action Plan for Accelerated Industrial DevelopmenhtAfrica was adopted by AU Heads of
State and Government in February 2p0&d the main United Nations economic institutions
to produce public reports useful for debate oniskae of the New Industrial Strategy/Policy
in Africa. Two (2) main reports fall within thisdmework: (i) the UNIDO-UNCTAD Report
2011 and (ii) the ECA-AU 2013 Report.

3.6.1. UNIDO-UNCTAD Report 2011

In July 2011, theéJnited Nations Conference on Trade and DeveloprieRICTAD) and theUnited
Nations Industrial Development OrganisatiqNIDO) jointly published the2011 Report on
Economic Development in Africéitled “Fostering Industrial Development in Africa in the &l
Global Environment™. In terms of applied policy evaluation, this Unditidations report observes the
deindustrialization in Africa with SAPs as well #&RkSPs. UNCTAD and UNIDO call for and
recommend the formulation and implementation ofeavrindustrial policy in Africa iGdustrial
diagnosis and strategy formulation, principles, tees, instruments, financing, complementary
policies and the inclusion of the new internatioeaaVironment)

3.6.2. ECA-AU 2013 Report

The theme of the joint publication by the UnitediiNias Economic Commission for Africa (ECA) and
the African Union Commission of the Economic Repont Africa 2013is: “Making the Most of
Africa’s Commodities:Industrializing for Growth, Jobs and Economic Trafermation”*?. The
ECA-AUC Report, like the UNCTAD-UNIDO Report, obses the deindustrialization in Africa over
the last three decades. This deindustrializatisléd to increasing marginalization of Africa ireth
world economy. This report recommends a resounceemmodity-based industrialization approach.

3.7.Primacy of Industrialization and Articulation of Pub lic Policies

With the painful observation of the deindustridiiea of Africa during the last three (3) decadé® t
imperative and urgent need for a new strategy Herihdustrialization of Africa is undeniable. The
crucial issue arising in Africa today is the stgiteand operational approach of a new effective and
efficient policy of industrialization. This is thaitiation of the fourth phase of industrializatiom
Africa.

™ The UNCTAD and UNIDO 2011 Report on Economic Develofriredfrica is available on the UNCTAD
website:www.unctad.org
12 The Economic Report on Africa 2018 ECA and AUC is available on the ECA websitevw.uneca.org
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3.7.1. How to Articulate the New Industrial Polioyith all other Public Policies?

For example, théction Plan for Accelerated Industrial Developmanifrica (AIDA)was approved

in February 2008 and the AIDA implementation sggtevas adopted in September 2008 with a total
of twenty (20) programmes and fifty two (52) pragdAs of date, more than five (5) years later, the
balance sheet of effective execution of AIDA pragraes and projects is not as good as it could have
been. MoreoverAfrica’s Science and Technology Consolidated PlaAation (CPA) approved in
2006 with a total of eighteen (18) programmes amty{fthree (43) projects has no formal linkage with
AIDA. However, the CPA must be a major componerRiidA.

In a perspective of a structural and infrastrudttm@nsformation of the African economy through
accelerated industrialisation, the figure 3 belafirtes the articulation of economic policies whibh
Governments ofAfrican Statesshould incorporate in their strategic and operatigorocesses and
procedures.

Figure 3: Adequate Articulation of Economic Policies

Macroeconomic Policies
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In terms of economic policies, keep in mind thisdamental lessons learned that a country far from
the technological frontier (e.g. Cameroon) showtlimplement the same policies like one close to or
on the technological frontier (e.g. United-Statedlpst African countries are very far from the
technology frontier and cannot be satisfied witht japplying horizontal or competitive environment
policies without coupling them with aggressive isttial policies with selective and incentive
interventions. Therefore, African public policidsosild be based on a clear and explicit affirmatbn
industrialization translated by the primacy of isttial development goals at every stage of theeStat
critical decision-making path.

The primacy of industrial policy supposes a clead aell understood subordinatiar every other
structural socio-economic policies. Among thesecsural policies, discrimination (without being
positive or negative) must be undertakdimne three (3) public policies forming the trianglef
competitiveness and supporting an effective andoéht industrial policy are: (i) the technology,
standards and innovation policy, (i) the competitipolicy and (iii)) the trade policyAlso, the
underlying policy to the industrial policy is emploent one which aims at acting on job creation
levels and reducing unemployment. Policies on etitacand vocational training,, and infrastructure
(energy, transport, information & communicatiorg.emust all be subordinate the industrial policy

in coherence with the employment policy. Placedvabstructural policies are macroeconomic
policies. Without prejudice of maintaining macrorcmic stability (internal and external balances),
monetary and budgetary policies must absolutelgrmotcodatdandustrial policy goals.

It is consistent with this articulation of the irgdal policy and other public policies that thessific
role of technology, standards and innovation iscufised in terms of the contribution to the
accelerated industrialization of Africa.
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3.7.2. Practically Speaking, How will the New Indusl policy be Articulated with other Public
Policies?

This major question comes to the issue of tramsitiom the phase ohdustrialization by PRSP#$at
has shown its limits in a fourth phase that cambdestrialization by technological developmenhis
fourth phase of Africa’s real and accelerated itwligzation can only be sustainably and irrevdssib
undertaken by technology development following phasing described in Section 4.@ritical role

of technological accumulation and absorptive capAcit is to place technology at the centre of the
continent’s industrial approach.

The recommendations of the 2011 UNCTAD-UNIDO andl2AUC-ECA reports specifically
address the immediate impulse of a new industdlitypin Africa and can be easily integrated insthi
phase of industrialization by technological devetept. The new industrial policy must help Africa
get out of the severe de-industrialization observed

However, in the current formulation and implemeotapractice of public policies in Africa, it the
PRSP approaclof the International Monetary Fund (IMF) and the NdoBankwhich is in force in
most countriesAccording to IMF data for January 2033thirty-three (33) African countries are or
were in the process of the HIPC initiative with tienine (29) countries having reached the
completion point, one (1) country having reachesldicision point and three (3) countries that have
not yet reached the decision point. All these coesihave necessarily adopted the PRSP approach. In
addition, several other African countries that tise so-called concessional financing and other
instruments of the IMF and the World Bank are addigo apply the PRSP approach.

Thus, in the reality of African public policies,dte is an_opposition of industrialization approache
between the IMF and the World Bank on the one havith their PRSP approach, non-financial
agencies of United Nation§INCTAD, UNIDO and ECAand the other hand, relied on by the African
Union Commission to initiate a new industrializatistrategy of the continent. In this opposition of
approaches, the balance of forces on the grourmufavthe couple IMF-World Bank, which has a
greater financial intervention capacity.

In this context, the impulse, initiation and effeeness of a new strategy of accelerated
industrialization of Africa, are determined by #ression, the structure and the affirmatioa ofal
pan-African political leadership supported by HeafsState and Government themselves, based on
the technocratic capacity of their own governmaestitutions in the Member Statdsis neither the
Bretton Woodsnstitutions (IMF, World Bank), nor other Unitedabbns agencies which should be the
basic institutional backbone for Africa’s induslization.

4. The Role of Technology and Standards in Africa’®lew Industrialization
Strategy

Manufactured goods are ranked by technologicahgitg low technology goods, medium technology
goods and high technology goods. Technology, stasdand innovation policy is central to every
credible, pertinent and operational industrializatstrategy. With the perspective of a new strafegy
Africa’s industrialization, this paper reviews thae of technologies and standards in four (4) main
points: (i) technology: what is it about? (ii) the relatighip between technologies and standards; (iii)
the critical role of technological accumulation aatisorptive capacity; (iv) the proactive policy for
technological infrastructure and quality infrastituce.

13 International Monetary Fundsactsheet “Debt Relief Under the Heavily Indebted Poor Cowestr{HIPC)
Initiative”, available only on the IMF websitenyw.imf.org).
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4.1. Technology: What is it about?

Technology is an asset or intangible property @nean intangible asset acquired and managed with
much caution depending on its lifespan which camioge or less long. This immaterial good is
represented byperational knowledge (knowledge and know-haWwat is, one that is specifically
dedicated to solving concrete, generic or repetifvoblems and finally meeting the real needs of
mankind or society.

Figure 4: Dynamic of Technologies
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Technology represents the combination of codifieeéxplicit knowledge, know-how and/or tacit or
implicit know-how likely to be mobilised in a coptien and execution aimed specifically at solving a
problem in order to meet a generic or recurring dém society.Codified or explicit technological
knowledge is formalizeth the form of inductions, standargeocedures, rules and blueprints that can
be transmitted or reproduced in print (paper) aitdi (CD-ROM, cassette, file) form. Tacit or
implicit technological knowledge is informaborne by humans and transmitted through practices
the field or on the job, from one person to angthbrough trade guilds. Each technology is
characterised by two or a combination of codifiesbwledge and tacit knowledge. When the
codification level is high, thigechnology is termed hardVhen the tacitness level is high, it is termed
soft technology As figure 4 above shows, technology is clearlffedént from similar concepts
contributing to the dynamic of technological charggence, technique, invention and innovation.

Scienceconcerns learning or fundamental knowledge fromsidaesearch activities. It aims at
highlighting basic relations and mechanisms charaihg the world we live in; its physical,
biological, chemical, medical, economic, geographisociological, environmental, etc. aspects.
Technigueconcerns progressively and empirically developedwkhow in the concrete activity or
action process involving a dynamic of experimentatand experience accumulatiohechnology
pulls specific knowledge from both science andriegle while being distinct from thermvention
concerns the formulation of new ideas in solvingag& problems of society. Innovatiam its part
consecrates the effective execution of the novéityorder to meet a societal need. It is the
achievement of the change which can be on the gwodervice, or on the manufacturing or
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presentation process, or on other aspects of aiterrexternal activity. Consequently, figure 4 abo
clears the way to the conception of knowledge-apglynodels and technical rationale models which
must be authentically adapted to the organisaticaacities of each country undertaking the dynamic
of developing technologies.

Research and TechnologyConsidering the schematic structure of the dynarhtechnologies above
(Figure 4), it is important to mention the relasbip between research and technology. Fundamental
research and/or research and development (R&DYibate to the dynamic of technologies. At the
level of stakeholders, research is the businesscintists while technology is the business of
entrepreneurs or _industrialist¥he issues of scientific and technical reseaneh different from
technological research problems. Thus, fundamemtadcientific and technical research is mainly
developed by public research institutions, univeEsiand similar entities. Technological reseasch i
broadly developed by companies through various atjmeral modalities. To accelerate the
technological development of a country, States masonly finance fundamental research, but must
especially provide substantial financial and ingititnal support to research and acquiring techrietog
directly to benefit companies and the economy.

There are four phasestiwe life cycle of a technologyemergence, growth, maturity and decline (see
diagram below). This life cycle is determined by throcess of innovation associated with the
technology or aiming at meeting the same need.

Figure 5: Life Cycle of a Technology

1 - Emergence phase of the technolo

2 — Development(growth’ phase of the technoloc

3 — Maturity phase of the technolog»

4 — Obsolete(decline) phase of the technoloc

The life cycle of a technology is marked by incremaé or progressive and cumulative innovations
which enable the trajectory of the given technoltmgpe traced until its maturity phadéne decline of

the technology or its obsolescertt@ppens as soon as there is a radical or revoarionnovation
leading to the emergence of a new technology aedtiog a technological break in the sector
concerned. This dynamic of technological chadgenands that enterprises and States have a robust
approach in the management of key or critical tetthgies for the development of the technological
trajectory of each enterprise and each nationhAtdentre of technological portfolio management is
the Innovation System which underpins and condititnie dynamic of technological changégure 6
below summarises the elements to be taken intouat@ managing the technological portfolio of an
enterprise or a nation.

The Enterprise System of Innovation and the NationaSystem of Innovation At the enterprise
level, the optimal management of a technologicatfplio enabling the construction of a sustainable
competitive advantage depends on the quality of Sgstem of Innovation in place. The main
determining factor of the quality or adequacy ak thystem of innovation in the enterprise is the
technological accumulation and absorptive capadihys technological capacity of the enterprise can
only be appropriately developed if the innovatioontext is favourable at the national and
international levels. The national context whichlikely to encourage technological development
taking into account international possibilities ghlibinclude infrastructure and institutions prowgi
appropriate accompanying incentives in the areascigice, technology and standarols the one
hand, and in the areas of entrepreneurship, ineggtand industrial production activities on theeoth
hand. This national context made up of infrastigtinstitutions and incentives forms the National
System of Innovation which supports the nationelhit@logical accumulation and absorptive capacity
The primary determining factor of this technologiaacumulation and absorptive capacity is human
capital that is qualified or able to internalizeoliedge or own it and use it with skill, flexibiitand
adaptation, whether they fall undeard or softtechnologies.
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Figure 6: Managing a Technologies Portfolio

1 — Observing, identifying and evaluating alternatve technologies

2 — Selecting the most robust and relevant technologie

3 - Acquiring and mastering selected technologie

4 — Managing underlying R&D activities

5 - Technology watch, adaptation and updating activitie

6 — Terminating obsolete or declining technologie

Acquiring and Selling Technology Technology is an intangible property or assetcihs produced,
bought or sold like any other good. It is a strateggset with acquisition or selling operationst tha
must be done with caution and following adequatgllgorocedures sometimes commensurate with
industrial stakes. Technology is materialized biellectual property rights, specifically copyrights
(notably on standards and computer softwaaed industrial property rightsSThe main industrial
property rights concerned by technology dig:patents of invention (i) manufacturing, traded
service models; (iii) designs and models; (iv) urihed know-how, unpatentable technological
knowledge and manufacturing secrets (confidengahmological knowledge)ust like every good,
technology has a lifespan with two aspects: ecoadifei and legal life, The legal life of technology

a function of the type of intellectual property hrig For example, the life of a patented invention
universally converges around 20 years. After tlagqal, the rights fall under the public domain or
become State property. The economic life of thérietogyis very important because it is a product
of the life cycle of the technology, summarizedifibur phases: emergence, growth, maturity and
obsolescence. The price of technologies on the eharicorporates these two factors of its life
(economic and legal). Technologies are very castthe emergence and growth phases. They become
more affordable in the maturity phase and, finallhg cheap in the decline or obsolescence phage. Th
is the same when they fall under the public donwath the exception of technologies that remain
critical or vital beyond their legal protection met.

Measures of TechnologyGiven that technology is an intangible asseg dnly partially possible to
guantify it. Technology is measured using threee$ypf data: (i) research and development (R&D)
expenditures, (ii) patents and (iii) total factoroguctivity (TFP). _R&D expendituresinder the
framework of innovation activities are a measurehef input of the technology, even if they do not
concern the technology alone or do not systemétitedd to the creation of a new technology. The
second measure is made_of the number of pateritdenreyl or obtainedt is a measure of output. In
the case of patents, it is generally only a migaoit patents that are actually exploited or transfed
into technological creations or improvements thfouignovation. Also, several innovations are not
patented and are maintained as manufacturing searetconfidential know-how. Total factor
productivity (TFP)is the third indicator in measuring technology.idtan output measure. The
fundamental idea behind TFP is derived from theoanting of production which outlines that if
capital and labour are subtracted from the coninguof factors, the remainder is determined by the
technology factarThus in theCobb-Douglasproduction functiory = AK°L ¢® A represents TFP
while K represents capital and L, labour. This measof technology is very important for the
productive performance and prosperity of a nation.

4.2. Relationship between Technologies and Standard

According to thelnternational Standards Organisation (ISG) standard (voluntary) is a document
established by consensus and approved by a reeoghay that provides or codifies requirements,
specifications, guidelines or characteristics tbat be used consistently to ensure that materials,
products, processes and services are fit for {m@ipose. The voluntary standard differs from the
mandatory standard which can be either a law arlagign, or a treaty or convention.
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Life Cycle of a Standard and Life Cycle of a Technlogy. A standard has four phases in its life
cycle: development, publication, revision and c#latien (see Figure 7 below). This life cycle is
determined by the innovation process associatdd tetthnologies used in the area concerned to meet
the same need. This life cycle is in high correlatand alignment with the life cycle of technology.
Indeed, for each technology, there are severakiged standards. Therefore, the standard acts as a
major instrument codifying the technology for itsssemination in both local and international
markets.

Figure 7: Life Cycle of a Standard

1 - Standard developmen phase

2 — Standard publication phase

3 - Standard revision ghase

4 — Standard cancellation hase

Standards Portfolio Management and Technologies Ptiblio Management The management of
the standards portfolio is directly linked to themagement of the technological portfolio of the
company. At the enterprise level, the optimal managnt of the innovation system is conditioned by
the portfolio of required technologies as well gsthe associated standards. The main determining
factor, the technological accumulation and abseeptiapacity is confirmed with two (2) variables:
technologies and associated or required standardsilize them adequately. At the national level,

is the National Innovation System, notably made afipgechnological infrastructure and quality
infrastructure incentive institutions and instruments that anpp®rting the_national technological
accumulation and absorptive capacity

Figure 8: Managing a Standards Portfolio

1 - Observing, identifying and evaluating alternativestandards

2 — Selecting the most robust and relevant standar

3 - Acquiring and mastering selected standarc

4 — Managing underlying standardisation activities

5 - Standards watch, adaptation and updating activitis

6 — Terminating cancelled or obsolete standarc

Acquiring and Selling Standards in comparison withTechnologies Standard like technology is
information good materialized by intellectual prdgeights and more specifically copyrights. In its
global and operational vision, technology incorpesathe standard for its application. Standards
acquisition or selling operations are done withticewand adequate legal procedures. In terms df cos
standards are much less costly than technologiéshveine materialised by industrial property rights
Since standards represent the codification of sthtee-art or the technological standard in force
sector or trade, they ensure an easier and broliglmination of technologies for use by the larges
possible number of enterprises.

Measuring Standards in comparison with Technologied.ike technologies, standards are measured
using three (3) types of dat@) standardization expenditures, (ii) publishedrsfards and (iii) total
factor productivity (TFP).These three indicators provide the level of te@igioal and standards
development of an enterprise, a country or a centirStandardisation expenditures are done with the
participation of stakeholders interested in stadidation activities ensuring the codification oeth
state-of-the-art or the standard technology whi@ndlates current technological solution in the
concerned sector.

The second measure is made of the number of peblishd implemented standards. Table 7 in page
19 shows the number of standards published in &fficd the worldAfrica’s standards deficit is the
corollary of the technological deficitSimilarly to technologies, total factor produdiv(TFP) is the
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third indicator in measuring standards. This maioen®mic performance indicator is common to
standards and technologies. It measures the econmpiact of technologies and associated standards.
Table 8 below summarises the estimates of econnpiactof standards in several countries

Table 7: Portfolio of published standards

ARSO MEMBER STATE Number of
stanadrds
1. |Burkina Faso*
2. |Benin*
3. |Cameroon 400
4. |Cote d’lvoire*
5. |Congo Brazzaville*
6. |Democratic Republic of Congo*
7. |Egypt 8 000
8. |Ethiopia 6 000
9. |Gabon 300
10. |Ghana 5 000
11.|Guinea Bissau*
12.|Guinea*
13.|Kenya 6 100
14.|Liberia*
15. |Libyan Arab Jamahiriya*
16. |Madagascar*
17.|Malawi 2 200
18. |Mauritius 500
19. |Namibia 250
20. |Niger*
21.|Nigeria 4 500
22.|Rwanda 1 200
23.]|Senegal (2011) 346
24.|Seychelles*
25.|Sierra Leone*
26. |Sudan*
27.|South Africa 7 600
28. |Swaziland 50
29.|Tanzania 2 000
30.|Togo*
31.|Tunisia 13 000
32.|Uganda 1 500
33.|Zambia 2 500
34.|Zimbabwe 1 500
Continental & Regional level
ARSO 802
EAC 1 250
COMESA 370
SADC 80
Tnternational 1evel
ISO 19 573

* Number of standards not known
Source:ARSO (www.orso-oran.org& ISO (www.iso.org

14 Knut Blind, Andre Jungmittag et Axel MangelsdarfThe Economic Benefits of Standardization: An update
of the study carried out by DIN in 200@IN (German Institute for Standardization), J@G1.
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Table 8: Impact of Standards on Economic Growth

N® Country Pubhs_her_ _ Growth rate of Contribution
Organisation Time frame GDP of standards

1. Germany DIN (2000) 1960 - 1996 3.3% 0.9%
DIN (2011) 2002 - 2006 0.72%

2. France AFNOR (2009) 1950 - 2007 3.4% 0.8%

3. United Kingdom DTI (2005) 1948 - 2002 2.5% 0.3%

4. Canada Standards Council of 1981 - 2004 2.7% 0.2%
Canada (2007)

5. Australia Standards Australia 1962 - 2003 3.6% 0.8%
(2006)

SourceDIN (German Institute for Standardization), Juné 20

Table 9: Contribution to Growth of various Production Factors, in %

1961 1966— 1971- 1976~ 1981- 1986~ 1992% 1997 002

1965 1970 1975 1980 1985 1590 1996 200 2006
Capital 230% 1.70% 1.60% 1.10% 0.90 % 0.90% 0.90 % 0.50% 0.30%
Labour 0L.70% 0i0%  -050% 0.60%  —0.40% 1.20%  -0.70% 0.60% —l}.3l}°.:::m
Patents 0.50% 050%  —060% 10,60 % 1.00% 0.00%  -070%  -0.60% —l]ﬁl]‘:‘c-
Licences 0.90% 0.80% 090 % 0.30 % 0.50% 2.00% 1.70% 010% IIEI]%

Standards 0L40% 0.60%: 1.80% 1.20% 0%  —0.02% 0.70% 0.80% 0.70%

Special
factors 0.01 % 0. % — L0 —0.20% -1.30% 0.01% 0,01 % -1.10% 110%

* Thers iz no reliabla data for 1991 due to German reunification.

SourceDIN (German Institute for Standardization), Juné 20

When total factor productivity(TFP) is broken down, two main variables apperpioductivity
derived from patents and licences representingntdoljies and (ii) productivity derived from
standards representing the diffusion of technokgiable 9 above shows the comparative analysis for
the case of the German econorttyis therefore clear that the standards variablesha substantial
socio-economic impact on the pace of productiodugtrial in this case, and consequently the
economic growth and prosperity of a country.

4.3. The Critical Role of Technological Accumulatia and Absorptive Capacity

Technological absorptive capacigpresents the capacity of economic units likergmises and States
to absorb (learn) internalize or own and efficignise technological knowledge that is potentially
available and accessible locally and worldwide. ifredogical accumulation capacihas a broader
meaning. It refers to the capacity of economic wrih not only absorb, internalize and use
technological knowledge created by others, but asate their own technological knowledge
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themselves, and efficiently use all of this knovgedn their productive activities. Absorptive caipac
is a subset or component of an enterprise’s ortegariechnological accumulation capacity.

It should be noted that the technological accurmarieand absorptive capacity of a country is not jus
the sum of the technological accumulation and giiier capacity of the country’s enterprises. In
addition to enterprises which should each placeryi in establishing and developing their
technological accumulation and absorptive capdaitgnufacturing plants, laboratories, equipments,
scientists, engineers, technicians, professioretls) as the microeconomic foundation of industrial
development, the State must guarantee the creatidomlevelopment of industrial infrastructuvhich
can absorb, acquire, internalize, disseminate aoichq@te technological knowledge and innovations at
the national level. This essential infrastructusebioken down into two (2) interdependent aspects:
Technological InfrastructurandQuality Infrastructure Technologic _al Infrastructure is notably
represented byublic and private research institutes; universtiengineering and technical schools,
intellectual property bodies and technological miation bodiesQuality infrastructure is in this
case represented kstandardization bodies, metrology bodies and canftyr assessment bodies
(Testing and calibration laboratories; managemgstes certification bodies-QMS and EMS; persons
certification bodies; products, services and systeertification bodies; inspection bodies).

The main operational determinant of this technaagiaccumulation and absorptive capacity is
invariably human capital. It is as valid for sta@keers in enterprises as it is for non-enterprisesce
the importance of explicit and specifically adeguptofiling of the education policy with measured
support from technology and industrial policies.

The mere presence of these two groups of stakefspldmterprises and actors of industrial
infrastructure, can not trigger a strong positiyaamic of technological accumulation and absorption
for rapid economic progress and prosperity. Itriscial to have a supply of adequate incentives to
investment and production as necessary supportorditions This is the function of public
institutions which formulate and implement publiglipies including the industrial policy supported
by the technology, standards and innovation potiecg,competition policy, the trade policy, etc. Fhi
is the trio,(i) enterprises, (ii) industrial infrastructure angii) investment and production incentive
organizationswhich are the backbone of the National InnovaBgstem

The nature of the technological and industriakictyry of a country indicates whether it is on plagh

to impoverishment and economic and social regrassioif it is getting richer with economic and
social progress. The strength of technological ghamhich builds up the technological and industrial
trajectory of a nation is mainly determined by #teength of its technological accumulation and
absorptive capacityThe following diagram outlines the four stagestethnological development
specified byCriscuolo andNarula’® in terms of capacity to accumulate technologiceividedge.

Pre-catching-Up Pre-sharing-Frontier Frontier-Sharing

Stage Catching-Up Stage Stage Stage

A country’s technological accumulation and absegtapacity is a function of the level of indudtria
development on the one hand and its distance ootesrass from the technological frontidihe
technological frontier represents all production tmeds which at any given time are the best
references of productive efficiency, or are the taost-effective and the most productive in theldvor

15 paola Criscuolo & Rajneesh Narula “A novel approach to national technological accurtiola and
absorptive capacity: Aggregating Cohen and Levilith®IERIT-Infonomics Research Memorandum Series,
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The catching-up dynamic of each lagging countegt{nological catching-up phase expressed in
terms of the speed of absorption and accumulatiagaahnology as compared with leading countries
(technological frontier-sharing stage} the technological frontier in each sector ofregoic activity.

As illustrated in the figure 10 below, the level absorption capacity or technological imitation
progressively reduces as the country convergesets gloser to the technological frontier, by
upgrading from the dynamic of technological accuatiah to its capacity for technological creation
through innovation.

Figure 10: Evolution of the Technological Accumulabn and Absorptive Capacity

Pre-catching-Up Pre-frontier-Sharing Frontier-Sharing
Stage Catching-Up Stage Stage Stage

Absorptive
Capacity
(imitation)

Creative Capacity
(innovation)

Given that a country’s technological accumulatiod absorptive capacity is a function of its disenc
from the technological frontier and of its level @fonomic development, the crucial issue arising is
that of the role that Africa Union and each ofritembers-States have to play to ensure that at each
stage, the necessary changes can be made for rttinecdd and African countries to converge and
catch-up Thenceforth, it is axiomatic to affirm that publpolicies, particularly the industrial policy
should necessarily differ in the function of thedks of technological development of each country.
This is the_problem of organization and industdevelopmenthat the African Union and each of its
member States must solve in order to guaranteerthBon’s progress and prosperity.

To provide Africa with an adequate industrial arabreomic organization for the current level of
technological development of the continetigichinological pre-catching-up stagehe African Union
and each of its member States must efficiently diysioternalize, own and use tl@propriate
technologies and associated standards available iAfrican, and especially international,
markets. It is the technological accumulation and absweeptiapacity of the African Union, of each
Regional Economic Community and of each MembereStiaait are concerned with an appropriate
engineering of public policies and particularly umsttialization policies.Hence the strong
recommendation for proactive policy of Industriafrastructure development, broken down into
Technological Infrastructure and Quality Infrasttuce.

4.4. Proactive Policy for Technological Infrastructire and Quality Infrastructure

For the African Union, Regional Communities andeesglly member States, proactive policy consists
in urgent and massive investment for acceleratedldpment of Industrial Infrastructune its two (2)
interdependent aspects; (i) Technological Infrastme and (ii) Quality Infrastructure.

The public investment to be made for the acceldraievelopment of technological infrastructure
(notably public and private research institutes; varsities; engineering and technical schools;
intellectual property organizations and technolagyd innovation information organizationshould
initially stress on reducing the technology gapeesdly on the establishment of organizations
supplying information on technologies and innovagignternational analysis, identification of key
technologies by priority sector, indication of cadrahs for acquisition, owners contacts, ¢tand on
intellectual property organisations likely to fétgite operations on industrial property titles.
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Public investments to develop quality infrastruet(standardization bodies, metrology bodies and
conformity assessment bodidesting and calibration laboratories; managemeystem certification
bodies-QMS and EMS; persons certification bodiesdpcts, services and systems certification
bodies; inspection bodieshould primarily target the reduction of the catrstandards deficigpods
and services standards, management systems standgmbfessional standards, conformity
assessment standards, metrology standailsconnection with technologies identified as Key
Africa, Regions or States. Conformity assessmemtlghalso be a priority.

5. Practical Case of Project, Programme and Portfad Management

Every real initiative for the structural and infrastural transformation of the economy and the
African society will come in the form of projectisrogrammes or programme and project portfolios.
To succeed in this structural and infrastructurahsformation, acquiring and masteripgoject,
programme and portfolio management technologieskey prerequisite. It is in this context ttiese
soft technologies are kegnd priority technologies for African Union, itsstitutions and members
States.

This practical case of key technologits be acquired and controlled by every public anidate
organizations dontinental and regional pan African institutior8tate governments, administrations,
enterprises, bodies, e}an charge of leading structural and infrastruatdransformation initiatives is
organized in four (4) pointgi) identifying Africa’s project, programme andffolio management
technologies needs; (i) identifying accessible jggg programme and portfolio management
technologies; (iii) analyzing Africa’s technologicdeficit in project, programme and portfolio
management; and (iv) a proposed solution to upgrattea’s technological capacities in project,
programme and portfolio management.

5.1. Africa’s Project, Programme and Portfolio Management Technologies Needs

Africa has considerable project, programme and@atmanagement technologies needs. The size of
these needs can be evaluated using two (2) conmases: (i) pan African initiatives for the struetu
and infrastructural transformation of the econommd gii) public finance reforms through the
introduction of programmes-budgets in several A&niGtates.

5.1.1. Pan African Initiatives for the Structuralrad Infrastructural Transformation of the
Economy

As an illustration, four (4) initiatives for strustl and infrastructural transformation of Africa’s
economy were covered in point 3 of this paper. Hirde 11 below presents a statistical summary of
the number of portfolios, programmes and projeatsshich successful implementation conditiams
fine the success of the said initiatives. For these féu.continental initiatives only, there are twent
five (25) programme and project portfolios, sevesiy (76) programmes and one hundred and
nineteen (119) projects to be governed and manaBgdbroadening to all initiatives at the
continental, regional and national levels, thegargs can reach several thousands.

Table 11: Portfolios, Programmes and Projects of soe African Initiatives

African Initiative Number of | Number of Number of
Portfolios Programmes | Projects
1. Action Plan for Accelerated Industrial Developrnef 7 20 52
Africa (AIDA)
2. Africa’s Science and Technology ConsolidatedPia 5 18 43
Action (CPA)
3. Africa Mining Vision 2050 9 11 -
4. Programme for Infrastructure Development in édri
4 27 24
(PIDA)
Total 25 76 119
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5.1.2. Public Finance Reforms through the Introduot of Programmes-Budgets in several African
States

In several African States, public finance refornm at increasing the effectiveness and efficientcy o
public expenditures. In this respect, these refoenmsure the adoption of several results-based@ubili
management operational modalities. It was in taenéwork of results-based public management that
the classifying of public expenditures by program(peogramme-budget) is introduced in State
budget managememlanning, adopting, executing and auditing the fioalaws$. In this context, it is
necessary to acquire and master programme anccprogagement technologies in order to succeed
with the reforms introducing programmes-budgetsAinica. For example, Cameroon introduced
programme-budgeting with Law No. 2007/6 of 26 Deloen007 relating to Financial Regime of the
State. The programme-budget became operationalfrdamuary 2013.

5.2. Accessible Project, Programme and Portfolio Meagement Technologies

Project, programme and portfolio management tecigies are in facsoft technologies codified by
standardisation. They are international standamdsntrnationally recognised national standards
including as the case may be operational spedificatin the form of best practiced methodologies
and/or application guides. There are three (3)tifled groups of standards shown below in tables 12
13 and 14:(i) project management standards; (ii) programmenagement standards and (iii)
programme and project portfolio management stanslard

Table 12: Project Management Standards

Standard Standardisation Body
1.1SO 21500:2012, Guidance on Project Management ISO _.Inte.mat'onal Standards
) ' ’ Organisation
Project Management Institute
(PMI) & American National
Standard Institute (ANSI)
Office of Government Commerce
(OGCQC)
International Project Management
Association (IPMA)

2. Guide to the Project Management Body of Knowdedg
(PMBOK® Guide),Fifth Edition, 2012

3. PRojects IN Controlled Environments (PRINCE2)

4. 1CB IPMA Competence Baseline, Version 3.0

Table 13: Programme Management Standards

Standard Standardisation Body
Project Management Institute
1. Standard for Program Management, Third Edit201,2 (PMI) & American National

Standard Institute (ANSI) - USA
Office of Government Commerce
(OGC) - UK

2. Managing Successful Programmes Manual - 4thdedi2011

Table 14: Programme and Project Portfolio ManagemenStandards

Standard Standardisation Body
Project Management Institute
1. Standard for Portfolio Management, Third Edifi2812 (PMI) & American National

Standard Institute (ANSI) - USA
Office of Government Commerce
(OGC) - UK

2. Management of Portfolios (MoP™)
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5.3. Africa’s Technological Gap in Project, Progranme and Portfolio Management

Africa’s technological gap or delay in project, gramme and portfolio management can be analysed
using two practical indicators in the sector: (griipation of African countries in international
standardization activities at ISO and (ii) the nembf chapters of the Project Management Institute
(PMI) in Africa.

5.3.1. Participation of African Countries in Interational Standardization Activities at ISO
By 31 December 2012, ISO hdd African_ members out of its 164 members worldwide. The 44

African members of ISO are further classified ig®member bodies and 22 correspondent members.
The table below details the two (2) categories fofcAn members of ISO.

Member Bodies Correspondent Members
N°_Country Body
1. Algeria IANOR 1. Angola IANORQ
2. Botswane BOBS 2. Benin ABENOR
3. Cameroon ANOR 3. Burkina Faso FASONORM
4. Congo, the Democratic Republic of th OCC 4. Burundi BBN
5. Céte d'Ivoire CODINORM 5. Congo, Republic of thc  ACONOR
6. Egypt EOS 6. Erithrea ESI
7. Ethiopia ESA 7. Gambia TGSB
8. Gabon ANTT 8. Guinea IGNM
9. Ghana GSA 9. Lesotho LSQAS
10. Kenya KEBS 10. Liberia LDS
11. Libya LNCSM 11. Madagascar BNM
12. Mali AMANORM 12. Malawi MBS
13. Mauritius MSB 13. Mauritania DNPQ
14. Morocca IMANOR 14. Mozambique INNOQ
15. Namibia NSI 15. Niger DNPQM
16. Nigeria SON 16. Rwanda RBS
17. Senege ASN 17. Seychelle SBS
18. South Africa SABS 18. Sierra Leone SLSB
19. Sudan SSMQ 19. Swaziland SWASA
20. Tanzania, United Republic o TBS 20. Togo CSN
21. Tunisia INNORPI 21. Ugande UNBS
22. Zimbabwe SAZ 22. Zambia ZABS

Source: ISO, 2012 Annual Reponvfw.iso.org.

However, only five (5) countries (see the list gloout of the 44 African members of ISO are
registered in the technical committk®0O/TC 258 which develops project, programme anfqlim
management standardéfrican members had the same level of participatio ISO/PC 236 which
developed the international stand&®® 21500:2012 Guidance on Project Managenperdlished in
September 2012.

Participant Members Observers
N°  Country N°
1. Cameroon ANOR 1. Ouganda UNBS
2. Egypt EOS
3. Morocca IMANOR
4. South Africa SABS

Source : ISOwww.iso.org
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5.3.2. Number of Project Management Institute Chap in Africa

Project Management Institute (PMi)is a standard body specialised in project, progranand
portfolio management, based in the United Statéopen to the worldwith over 412 000 members
by 30 April 2013 which was accredited by ANSI for the developmahstandards in this sector. In
addition to standards, PMI offers certification gnammes especially in project and programme
management. PMas of 30 April 2013 had a total of 267 chapters88 countries in the five
continents, thereby making up an international pssfonal network for standardization, standards
diffusion and conformity assessment in projectgpmme and portfolio management.

In this vast network, Africa is only representeddolyMI chapters in the countries listed below:

PMI Chapters
N° Country

Cameroon

Ghana

Kenya

Morocco

Nigeria

. South Africa

Source : PMIwww.pmi.org

ogkrwnE

5.4. How to Upgrade Africa’s Technological Capacigs in Project, Programme and Portfolio
Management

African standardisation bodies and all African itagions, governments and other partners who are
really committed to the structural and infrastunat transformation of African economies can
undertake three (3) main initiatives to stimulatepogressive upgrading of Africa’s technological
capacities in project, programme and portfolio ngamaent:(i) adopting 1SO 21500:2012 Guidance
on Project Management; (ii) participating in ISO/T58 technical committee work and (iii) concrete
incentive actions encouraging the certificationAdfican professionals and experts.

5.4.1.Adopting ISO 21500:2012 Guidance on Project Managamh

For every permanent African member body or corredpat member of ISOAS of 31 December
2012, I1ISO had44 African_member}y the adoption of international standafdO 21500:2012
Guidance on Project Managemeag a voluntary national standard seems appropBgtadopting the
ISO standard as a national standard, every Afrstandardization body will be free to opt for a eett
dissemination strategy by setting a purchase phiaeis as accessible as possible. In comparisen, t
ISO price for a copy of standard 21500:2012 is $4@ss francs (CHF), that is, 75 600 CFAF with 1
CHF = 540 FCFA.

5.4.2.Participating in ISO/TC 258 Technical Committee Awities

Greater participation of African countries in imational standardization activities of tfechnical
Committee ISO/ TC 258 on project, program and pbafmanagements highly recommended. The
ISO international standards on project, programmeé portfolio management are currently under
development. Instead of only six (6) countries ently involved in this particular ISO/TC, a more
substantial number of African countries is heedwsdir@quired.

16 Project Management Institute websitevw.pmi.org
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5.4.3.Encouraging the Certification of African Professiaals and Experts

Project, programme and portfolio technologies swé technologies for which the codification or
standardization falls under the category of profesd standards. The optimal and efficient useadt
technologies is conditioned by the use or involveined professionals with the appropriate related
expertise and skills. Conformity assessmétgrgonnel certification programmpeis thus performed
on the said professionals to certify that they htne required knowledge and skills for the proper
application of standards.

It is in this context that a number of specializeternational organizations offer certification
programmes for professionals in referenceptoject management standards[PMI - Body of
Knowledge Guide PMI Project ManagemdmMBOK ® Guide) OGC - PRojects IN Controlled
Environments (PRINCEZ)nd IPMA -1CB IPMA Competence Baseline Version)3t6 programme
management standards[PMI - Standard for program Management, Third Editiand OGC -
Managing Successful Programmes Manual - 4th Editaond toportfolio management standards
[PMI - Standard for Portfolio Management, Third Editiand OGC Management of Portfolios (MoP

TM)]'

To have an adequate and growing number of profesisiand experts who can successfully manage
multiple initiatives for the structural and infrasttural transformation of Africa’s economgur
recommendation to African standards organizatioti®® Pan-African continental and regional
institutions, State governments and key partnersoisake appropriate measures to develop the
certification of African professionals and experngproject, programme and portfolio management.

6. Conclusion and Recommendations

In conclusion, it is clearly ascertainable thatiédrhas experienced a severe deindustrialization in
recent decades, especially during the phases ot S8 PRSPs from 1980 to this day, under the
domination of models and approaches of the IMF #nedWorld Bank. Investment in appropriate
technologies and associated standards has bearlgdaeking fegative total factors productivityn
economic growth models in Africa. This chronic teclogical gap is highly correlated with the
structural movement of deindustrialization of tlomtinent.

It is common like everywhere else that industrie@velopment in general and manufacturing industry
in particular are expected to play a leading rééel{nological acquisition and master, technological
innovations, spillover effects, synergiem the dynamics of the structural and infrastuak
transformation of African economies through ramdhinological change expressed in the production
and exportation of manufactured goods in Africa tinedworld.

From the perspective of structural and infrastmadttransformation of the African economy through
accelerated industrialization, three (3) recommgada are made to the African Union Commission,
the Pan-African and regional institutions, the goweents of the member States and other
stakeholders.

Recommendation 1 The public policies of each African State shdwddorganized around a clear and
explicit affirmation of the accelerated industraliion resulting inthe primacy of industrial and
technological development objectiwettsall stages of the critical path of the decisiaking chain of
the State Government. The primacy of industrialigyolrequires a clear and well understood
subordination of all other socio-economic and stmad policies of the State. Without prejudice te t
pursuit of macroeconomic stabilitymonetary and fiscal policies must be absolutelyoawnodating to
the industrial and technological development goé#lgonsists in placing technology at the centre o
the industrialization approach of the continent. YWest move from the phase widustrialization
through PRSP# a fourth phase d@fidustrialization through technological development
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Given that the current context of public policieséifrica is dominated by the PRSP approaciheal
pan-African political leadership is required frorhet Heads of State and Government themselves
based on their own technocratic capacity of govemimnstitutions to effectively promote a new
strategy for the accelerated industrialization driéa. It is neither theBretton Woodsnstitutions
(IMF, World BanR, nor other agencies of the United Nations thatukh be the basic institutional
backbone for Africa’s industrialization.

Recommendation 2 Under the new industrialization strategy of A&ieach Member State needs a
proactive policy to develop an appropriate indastinfrastructure which is consistent with key
challenges. Proactive policy consists in urgentraadsive investment for accelerated development of
industrial infrastructurein its two (2) interdependent and complementapeess; (i) Technological
Infrastructure and (i) Quality Infrastructure.

Recommendation 3 All initiatives of structural and infrastructurédansformation of the African
economy and society will take the operational forofisprojects, programmes and programme &
project portfolio. To achieve this structural antastructural transformation, acquisition and regst
of project, programme and portfolio management tecbgiels constitute a prerequisite that seems
inevitable and indispensable. It is in this contthdt thesesoft technologies are priority ankey
technologies

To drive a progressive and sustainable upgrading\fatan technological capacities in project,
programme and portfolio management, three (3) niajtatives can be undertakefiy adopting 1SO
21500:2012 Guidance on Project Management; (ii)tiggyating in ISO/TC 258 technical committee
activities and (iii) concrete incentive actions earaging the certification of African professionals
and experts.
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