OPEN SCIENCE IN AFRICA: FOR WHAT AND WHOSE MANDATE?

Justin Chisenga
Capacity Development Officer
Partnerships and South-South Cooperation Division
Food and Agriculture Organization of the United ibias
Rome, ITALY

Abstract

Open Science encompasses a wide range of prattiaeiclude

open data, open access, open research, citizemcggieamong
others, largely focusing on facilitating easy accds publicly

funded research. In Africa, the concept is reldyiveew and

implementing Open Science initiatives can be carad. Open
Science is good for Africa. There are several benef be derived
by stakeholders from opening the continent’s s@eresearch
process and outputs to the world. But, Open Sciércehat? And

whose mandate is it to ensure that Africa pursued derives
maximum benefits from Open Science? This papeeartinat Open
Science initiatives should address the challengesd by the
continent and should support national and Africaevilevelopment
agendas. Governments should put in place policsnémaorks for
Open Science and mandate institutions that are dinating

science, technology and innovation (STI) reseaoclead national

Open Science initiatives. Increased public fundorgSTI research
is key to implementing successful Open Sciendatinés. Africa is

home to several opportunities that could spur ibwests in

research.
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Introduction

Open Science encompasses a wide range of actiaitobthis is reflected in most
definitions of the term. The Organization for Ecomo Co-operation and
Development (OECD) refers the term as:

“efforts by researchers, governments, researchdirfign
agencies or the scientific community itself to matke
primary outputs of publicly funded research resuits
publications and the research data — publicly ailokesin
digital format with no or minimal restriction asn@eans for
accelerating research; these efforts are in therast of
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enhancing transparency and collaboration, and riagte
innovation” (OECD, 2015:7).

Open Science includes open access to scholarlicatibhs, open data, and open
and collaborative research (Mgwebi, 2016). Othéwities under Open Science
are open peer review, open research and stakehefdgigement oCitizen
Science in which non-specialists engage directly in reslea(European
Commission, 2017a). Knack (2017:4) indicates Baen Science research
process éncourage openness, transparency and access toldagevthrough
research collaboration and participatory, bidireatial modes of interaction
between researchers and society

In practical terms, Open Science is about:

* improved collaboration among stakeholders in thensdic research
process and between countries to address sharkbehges;

» increased understanding of and participation irersm® by the public
(Citizen Science), thus taking “open science aiisi beyond the
purview of professional scientists’ circles” (Kna@017:4);

* enhanced access to research outputs such as rgpartgl articles,
research data, etc. on a 24/7 basis, and;

» ultimately enhanced impact of research.

Novel and innovative information and communicatiechnologies (ICTs) have
been key to Open Science. The United Nations Ededt Scientific and
Cultural Organization (UNESCO) states that, "opesrtie obtaining, processing,
publishing and disseminating research informatienones easily achievable
due to spread of ICTs and ICT-enabled services"HBBIO, 2015:3). ICTs have
created new opportunities for the scientific comityurio publish research
outputs, organize large data sets, speed up thefereof knowledge, and involve
citizens in the scientific research process.

Open Science is a new concept in Africa and imptegmg Open Science
initiatives can be difficult and complicated. Op8nience is good for Africa.
However, to actively participate in the ever-grogvi@pen Science movement
and for it to have a positive impact on the liveblds of the people, African
governments should increase funding for researdldlavelopment (R&D), Open
Science should address the challenges facing théneat, and national and
Africa-wide agencies with a mandate for R&D sholddhd Open Science
initiatives. This paper provides some thoughts lues¢ three issues, that are
among several (e.g. building capacities of insong and individuals, putting in
place an enabling environment for Open Sciencereadihg researchers’
concerns regarding open sharing of data, techmtralstructure, etc.) that need
to be addressed for Open Science to flourish ifrcAfr
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Public Funding for Research

Public agencies usually fund basic scientific rese@Chesbrough, 2015: 8), but
in Africa, in general, there is very little publitinding for research and
development. In addition, except for a few coustrje.g. Namibia and South
Africa), there is practically no private investmemtR&D (Marsh, 2016). Poor
public and private funding for R&D could be onetbé reasons for the low
amount of research outputs from Africa that couddniade accessible through
initiatives such as open data and open accessS&udan Africa accounts for
less than 1% of the world’s research output (Blbem & Adil, 2016) and 0.03
% of the world’s research data (Onyancha, 2016) sNprisingly, Sub-Saharan
Africa also features badly on the Global Innovatimex (Gll). The 2017 edition
of the GlI, focusing on the theme of innovatioragriculture and food systems,
ranked the region last on the Index (Cornell Ursitgr INSEAD, & World
Intellectual Property Organization [WIPO], 2017).

Africa largely relies on international partnerduod R&D. The continent needs
to invest billions of dollars in science and tedogy to make any headway
(Marsh, 2016). Governments should invest in R&Ddtive the national and
continental research agenda and ensure that ésjgnsive to the continent’s
development needs. There is an urgent need toesatelinvestments, by both
governments and partners, in developing capacditiescientists and research
agencies to further increase research on solvingakf problems by Africans for
Africans (Blom, Lan & Adil, 2016). Several high-kelvopportunities to spur
African governments to invest in R&D are alreadypiace.

Science, Technology and Innovation Strategy for Africa 2024

In June 2014, the Heads of State and Governmeheodifrican Union adopted
the Science, Technology and Innovation Strategyfaca 2024 (STISA-2024)
“to respond to the need of transforming Africa ir@okKnowledge-based and
Innovation-led Society” (African Union CommissioRQ14: 20). The strategy
focuses on six socio-economic priorities, namely:

» Eradication of hunger and achieving food security;
e Prevention and control of diseases;

» Communication (Physical & Intellectual Mobility);
* Protection of our space;

» Live together — build the society;

*  Wealth creation.

STISA-2024 recognizes that Africa has the potemdidlind science, technology
and innovation research and strongly urges Memtage$to allocate at least 1%
of GDP to R&D *“to ensure that Africa maximizes owst@p and responsibility
for its own developmental path" (African Union Coisgion, 2014: 41).
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Although, there has been an increase in publicifigniir R&D, only Kenya with
0.8%, and Mali and South Africa, each with 0.7%mnecanywhere near the 1%
target (Montoya & Chalaud, 2016). STISA-2024 alscommends setting up an
African Science and Technology Innovation Fund (ASTand encourages
Regional Economic Communities (RECs) to estabkgjianal funds to support
research in STISA-2024 priority areas “as well asss-border research and
innovation collaboration addressing common chakaig(African Union
Commission, 2014: 42).

The Agenda 2063

The 2063 Agenda: the Africa we Wanf the African Union is a strategic
framework for the socio-economic transformatiothef continent adopted by the
Heads of State and Government of the African Urabrtheir 24th Ordinary
Assembly in Addis Ababa, Ethiopia, held from 30Jzhuary 2015. The Agenda
recognizes the key role of STI in achieving conttaé development goals. It
commits the Heads of State and Government to speettions to “catalyze
education and skills revolution and actively proencicience, technology,
research and innovation, to build knowledge, hurcapital, capabilities and
skills to drive innovations and for the African tenry” (African Union
Commission, 2015: 14).

The 2030 Agenda for Sustainable Devel opment

The 2030 Agenda for Sustainable Development calls rhobilization of
resources and collaborative partnerships to endoaths of poverty, fight
inequalities and tackle climate change, while enguthat no one is left behind,
to be achieved through 17 Sustainable Developme#lsG(SDGs) (United
Nations, 2015). Developing countries are now ughey SDGs to guide their
development policies and programmes. The 2030 Amemd the SDGs also
provide another opportunity for African governmerits invest in STI to
contribute and accelerate the attainment of the SI@ the continent.
Specifically, this is highlighted i8DG 9: Build Resilient Infrastructure, Promote
Inclusive and Sustainable Industrialization and feodnnovationunder which
Target 9.5 encourages governments, especially weldging countries, to
promote sustainable industrialization and innovatdy increasing public and
private spending on R&D and the number of reseasctoe every one million
inhabitants.

Open Sciencefor What?
Open Science has several benefits. Participariteea@pen Science Leadership
Forum, in 2017, identified the following as possildutcomes of successfully

implemented open science initiatives (Ali-Khan,nd&McDonald, 2017):

* Increased quality and efficiency of scientific auttg
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* Accelerated innovation and impact;

* Increased trust and accountability of the reseantérprise;

* Increased equity in research;

» Better opportunities and recognition of early caressearchers and
youth.

Further, the European Commission (2017b:5) indg#tat “broader access to
scientific publications and data helps to:

* build on previous research results (improved gualitresults)

» encourage collaboration and avoid duplication oforef (greater
efficiency)

» speed up innovation (faster progress to market siizester growth)

* involve citizens and society (improved transparen€ythe scientific
process)”.

In Africa, Open Science should not be for its owkesand a prerogative of the
scientific community. Open Science initiatives dlddoe aligned with the needs
expressed by African governments. They should respo people’s real needs
and address the development challenges facingottténent. This concern was
well articulated by participants at the East Afnc&@pen Data Fest, in 2016, who,
among others, asked the questioDoés open data have any relevance to the
daily bread and butter issues that African citizdase?” (ICT Works 2016).
Indeed, Open Science (or open data or open adoesshat?

Africa is facing several challenges including clim&hange, diminishing land
and water resources, youth unemployment and magrapost-harvest losses,
HIV/AIDS, population growth, inadequate infrastruiet, environmental
degradation, and disease outbreaks. All these needumovative solutions and
Open Science should contribute to the solutionsekample, opening access to
clinical and epidemiological data during diseas¢bimaks could potentially
transform and quicken the scientific and medicanwnity's response to
outbreaks (Yozwiak, Schaffner & Sabeti, 2015).

Open Science initiatives on the continent shouldaligned with national or
Africa wide development agendas to ensure owneahipsustainability. They
should also complement initiatives being carrietl wnder the Open Data for
Development (OD4D) programme which governmentsheiaeg supported to
open access to their data to enhance transparentyaaountability, and to
facilitate public service delivery and citizen peigation (Open Data for
Development Network, 2016).

One off Open Science initiatives should be avoidddcan governments and
development partners should guarantee long-termmsonent to Open Science
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and allocate resources. This, to a large extentpeaachieved by aligning Open
Science initiatives to the continent’'s developmeggndas. The African Union's
Agenda 2063, the Malabo Declaration on Acceler&tgdcultural Growth and
Transformation for Shared Prosperity and Improvedrelihoods, the
Comprehensive Africa Agriculture Development Progme (CAADP), the
regional Economic Communities development plang. (8&outhern African
Development Community’s Regional Indicative StrateQevelopment Plan)
and national development plans, most of which tavare being aligned to the
2030 Agenda and SDGs, all offer huge opportunfte®©pen Science to make a
direct impact on the lives and livelihoods of tleople.

Open Science: Whose Mandate?

Open Science activities, whether at institutionafional or regional level,
involve and affect a diversity of stakeholders.tig national level, these include
government policy makers and their partners asresdunders; researchers and
scholars from different scientific domains as gatms of knowledge and
innovations; information and knowledge institutidesg. libraries, information
centres, etc.) working to facilitate open accessegearch outputs especially
research reports, research data, journal artietes, ICT specialists to develop
and maintain the technical infrastructure to supf®pen Science; and the
interested public who include users of the reseantputs. Therefore, multi-
stakeholder approaches to Open Science should deatito forge a shared
vision and ensure buy-in. Policy frameworks andiglines for Open Science to
help stakeholders to align their interests with deselopment agendas should
also be put in place.

Open Science at the basic level focuses on pubfichded research, the
underlying research data, and involves a diversitgtakeholders. Therefore,
whose mandate should it be to ensure that it séheeseeds and interest of the
people and countries in Africa?

To flourish, Open Science in Africa should haverpfrom the highest political
and government levels and be driven from withini&sfr For example, the
European Commission backs policies that supporeased public access to
research and open access initiatives (Gewin, 20h6jhe United States of
America (USA), a Federal Government policy requfezieral science agencies
that spend more than USD 100 million per year inCR&% develop plans to
increase public access to the results, especiadlgr-peviewed scientific
publications and digital scientific data of fedgrdlinded research (White House
Office of Science and Technology Policy [OSTP], 201n the United Kingdom,
the government through its Innovation and Rese&tlategy for Growth
supports, supports open access to publicly funésearch (Department for
Business Innovation Skills, 2011). Government suppad involvement go a
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long way in aligning Open Science initiatives wilie country’s developmental
goals and in facilitating sustainability of thetiatives.

The South African Department of Science and Tedauywl(DST) and the
country’s National Research Foundation (NRF) aedehding public institutions
supporting Open Science on the continent. They bagiport and fund Open
Science initiatives in South Africa and at the aoetital level. DST and NRF are
supporting the establishment of an African OpemiS® Platform to promote the
value and exploit the potential of Open Data faersce (CODATA, 2016).
African needs continental and national agencieb Wie mandate to supervise
and coordinate STI to be involved and to lead OBeience initiatives. Their
involvement, in a way, would contribute to addregssome of the concerns by
African scientists, including that “open data coorprses national ownership and
reopens the gates for ‘parachute-research (i.athBlm researchers absconding
with data to their home countries)™ (Serwaddaakt2018:642).

While non-state science organizations such as theafh Academy of Sciences
(AAS), Academy of Science of South Africa (ASSAthe Council for the
Development of Social Science Research in Afric@DESRIA), to name a few,
are already active in the Open Science movemeth®wontinent, most public
agencies that coordinate or fund research appdser kmeping a low profile. At
the Africa-wide level, the Africa Union’s Commissidor Human Resources,
Science and Technology, that also has a mandagramote science and
technology on the continent, should be leadingwhg and provide an Africa-
wide policy framework on Open Science. At the nadidevel, as seen in the case
of South Africa, government Ministries responsifide science and technology
should be playing a key role, and should be supddoy national science and
technology research agencies or councils. Resesyehcies/councils are key
institutions in bringing about changes being prepbsy Open Science
movements, since they sponsor and facilitate relgaithotomies, Kretz & Sa
2015). Examples of major national research orgéiniza and agencies funding
or coordinating research in Sub-Saharan Africduohe the following:

e Ghana: Council for Scientific and Industrial Resbar

* Kenya: National Council of Science and Technold¢€&T), Kenya
Agriculture and Livestock Research Organization [iRD), and the
National Research Fund (NRF);

» Nigeria: Agricultural Research Council of NigeriARC) and the
National Research Institute for Chemical Technol@GgRICT);

» South Africa: Council for Scientific and Industridkesearch (CSIR)
and the Human Sciences Research Council (HSRC);

» Tanzania: Tanzania Commission for Science and Taobn
(COSTECH);
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* UgandaUgandan National Council for Science and Technobkogy
the National Agricultural Research Organization R®);

» Zambia: National Council for Scientific Researchatiinal Institute
for Scientific and Industrial Research (NISIR) atiee Zambia
Agricultural Research Institute (ZARI).

Strategic leadership is key to Open Science ircAfand national and continental
public agencies with a mandate for STI researchulshtake a lead role and
provide policy guidance on Open Science. They shaldo play a key role in

advocating for reward mechanisms for researchemsmaike their publications,

research data and methodology open for scrutiniei@ise the "publish or

perish” syndrome will continue making it difficufor Open Science on the
continent to receive unequivocal support from regess, especially from young
generation of researchers who are trying to estabthemselves in an
environment in which recognition is based on metsiach as publication in high-
impact journals.

Conclusion

Open Science provides Africa with an opportunitgbdance its visibility on the
global science stage. However, Open Science mgmtshould not be pursued
for their own sake. They should address the marafleriges besieging the
continent and ultimately contribute to improvinge tlivelihoods of millions of
Africans. Several opportunities, including STISA220the Global 2030 Agenda
for Sustainable Development and the African Uniokgenda 2063 provide an
opportunity for Africa to improve its STI sectoroWever, this would require
increasing funding for STI research, putting incel@nabling policy frameworks
and strategies that support Open Science, adapiifigrstakeholder approaches,
and having strategic leadership at national anicAfwide level to ensure that
Open Science initiatives contribute to national amhtinental development
agendas.
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