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Research and experimental development is the explorative, innovative and systematic creation of new, or the ex-
tension of existing, knowledge to improve humanity, culture and society [1–3]. Research outputs that are either
traditional or nontraditional are used as major yardsticks in measuring the scientific and technological advance-
ment of any nation. Traditional research outputs include the generation or improvement of processes, products,
policies, concepts, patents, publications and books; while nontraditional research outputs include visual art work,
design/architectural work, textual work, film/video, performance, web-based exhibition and so on. The focus of
this article is on traditional research outputs [2,4].

Research is about solving a problem, obtaining new facts or adding information to elucidate a problem. It is
about inquisitiveness and the ability to look at problems from different angles. Any country that does not believe
in research will remain underdeveloped. In Nigeria, research and higher institutions of learning have been poorly
funded. Laboratories are poorly equipped with most of the equipment lying obsolete, no training for staff and a
lack of basic amenities. How do our products and researchers compete with their contemporaries in developed
countries? Most of our research is not translational because there is little collaboration between the industries,
research institutions and higher institutions.

Research productivity in Nigeria
Research productivity over the years has been measured by the number of peer-reviewed articles published by
academics and/or scientists in institutions such as universities and/or research institutes [5]. A recent report
investigated the major trend of scientific research from six selected West African countries demonstrated that
there has been increase in scientific publications in Nigeria over the past 16 years [6]. For example, there was an
increase in publications, from 2500 articles in 2008 to over 4000 in 2017, comprising more than half the total
volume of publications from West Africa. There were more publications from Nigeria than any other West African
country. This increase could partly be because Nigeria is the most populous country in Africa and has the highest
number of higher education institutions such as universities, polytechnics, monotechnics and research institutes.
Most of the research publications reported in Nigeria were from the public, environmental, occupation and health
domains [6]. According to the report, beside research from infectious diseases and plant sciences, the least prominent
research outputs were from pharmacology, food science and technology domains and when compared with other
West African countries such as Ghana, Niger, Burkina Faso, Senegal and the Ivory Coast, Nigeria has the least
research impact [6]. Similarly, Nigeria had the fewest international collaboration over this period. The University
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of Ibadan (Ibadan, Nigeria) was reported to have the highest number of publications and international research
collaborations [6]. This implies that collaboration with researchers from other parts of the world helps increase
research impact. However, most (over 1000) of the collaborations from Nigeria were with researchers from the
USA, UK, South Africa and Malaysia. The reasons behind this observation are easy to glean. The USA is known
globally for its quality education and research and has over 10,000 Nigerian students in 2017 [7]. According to US
Embassy in Nigeria, the USA awarded $9 million USD in scholarship and financial aid to Nigerian students in
2017, enabling them to study in the USA.

Factors influencing research productivity in Nigeria
Despite the increase in research productivity evidenced by publications in Nigeria, how many of the research
publications have been translated into policy, commercialized products, patents or processes that have improved, or
have the potential to improve, the standard of living through poverty reduction, creation of jobs and prevention of
infections and diseases? For example, although there are various publications on food safety in Nigeria, the policy
impact of this cannot be felt in society. It is therefore not enough to carry out research and publish the outcome; it is
imperative that the outputs translate beyond academic or research exercise. This is because when properly harnessed,
research productivity can enhance the quality of teaching and career development that can influence production
of graduates that can translate acquired knowledge to socioeconomic development [8]. Hence, there is more to
be done both at the federal and institutional level, including setting up a functional national research council
that will oversee research impacts and productivity in Nigeria, encouraging research collaboration at national and
international levels. Research collaboration includes collaboration between individuals (interindividual), groups,
departments (interdepartment), institutions (interinstitutional) and discipline (inter/multi-disciplinary) at the
national and international levels [9]. This could be done through encouragement of multidisciplinary research and
intellectual exchange based on the Field of Science and Technology classification [10]. Recently, researchers at the
Department of Epidemiology, Helmholtz Centre for Infection Research collaborated with Nigerian scientists to
develop a mobile application called Surveillance, Outbreak Response Management and Analysis System (SORMAS)
that has been used in 15 out of 36 States in Nigeria [11]. SORMAS enables real-time collection and sharing of data
on infectious diseases between medical specialists.

Establishment of a national publications database as observed in developed countries is required. For example,
Australia and Malaysia both have a national publications database that publication outputs submitted and easily
monitored. Universities in Australia usually ensure publications by their researchers are provided to the publication
units of the universities which are then forwarded to higher education research data collection (HERDC). In
addition, development of robust performance measures like the Research Excellence Framework developed in
the UK [12] and the Excellence in Research for Australia [13]. A nationwide study on determinants of research
productivity, accessibility to journals, staff, and student exchange programs with universities and research institutes
in developed countries, promotion and establishment of multi, trans and interdisciplinary international research
collaborations, and partnership with industry through translational and contract research. An agency to set up by
the Federal Ministry of Science and Technology in conjunction with nongovernmental organizations could help in
achieving all these.

Conclusion
There has been increase in research activities and attendant publication output in Nigeria. However, this is not
equal across disciplines, as more publications are seen in life and health sciences compared with social sciences and
engineering. More needs to be done as currently most reported research has not impacted either society or the
standard of living for the average Nigerian. As research productivities promote economic growth, it should not be
based on numbers of publications only but by impact of such research outputs in ensuring improved quality of life
through policy formulations. There is need for adequate funding of research, education, training and infrastructure
in Nigerian higher institutions of learning and research institutes. Encouragement of research collaboration and
incentives for publishing in legitimate as compared with predatory journals will also motivate translational research
outputs.

Author contributions

OA Odeyemi conceived the project, invited others for contribution and wrote the first draft of the manuscript, while all authors

contributed towards the second draft of the manuscript.

Future Sci. OA (2019) 5(2) future science group



Increased research productivity in Nigeria: more to be done Editorial

Financial & competing interests disclosure

The authors have no relevant affiliations or financial involvement with any organization or entity with a financial interest in or finan-

cial conflict with the subject matter or materials discussed in the manuscript. This includes employment, consultancies, honoraria,

stock ownership or options, expert testimony, grants or patents received or pending, or royalties.

No writing assistance was utilized in the production of this manuscript.

Open access

This work is licensed under the Creative Commons Attribution 4.0 License. To view a copy of this license, visit http://creativecomm

ons.org/licenses/by/4.0/

References
1. Oecd. Guidelines for collecting and reporting data on research and experimental development. Frascati Manual 2015, doi:

https://doi.org/10.1787/9789264239012-en (2015) (Epub ahead of print).

2. Herdc. Higher education research data collection specifications for the collection of 2016 data. 1–19 (2017).

3. Lan G, Blom A, Kamalski J, Lau G, Baas J, Adil M. A decade of development in Sub-Saharan African science, technology, engineering
and mathematics research. 1 World Bank, Washington, DC, USA (2014).

4. Mumford L. University guidelines for non-traditional research outputs (NTROS). 7, 46 (2015).

5. Beerkens M. Facts and fads in academic research management: the effect of management practices on research productivity in Australia.
Res. Policy 42(9), 1679–1693 (2013).

6. Hassan W, Akil A, Amine T, Owango J. Scientific research in West Africa: key trends and observations. 2018, 1–16 (2018).

7. Report OD. International Educational Exchange. Institute of International Education (IIE) (2017).
www.iie.org/Research-and-Insights/Open-Doors/Open-Doors-2017-Media-Information

8. Olaleye DO, Odaibo GN, Carney P et al. Enhancement of health research capacity in Nigeria through north-south and in-country
partnerships. Academic Med. 89(8 Suppl.), S93–S97 (2014).

9. Chen K, Zhang Y, Fu X. International research collaboration: an emerging domain of innovation studies? Res. Policy doi:
https://doi.org/10.1016/j.respol.2018.08.005 (2018) (Epub ahead of print).

10. Manual F. Revised field of science and technology (FoS) classification in the Frascati
manual. 1–12 (2007). https://unstats.un.org/unsd/EconStatKB/KnowledgebaseArticle10269.aspx

11. Dubich T. Deploying SORMAS in Nigeria: challenges and accomplishment. InFact 1–10 (May 2018).
www.helmholtz-hzi.de/en/news events/stories/deploying sormas in nigeria challenges and accomplishments/

12. Framework E. Research Excellence Framework 2014: the results. 1, 1–66 (2014).
www.ref.ac.uk/2014/media/ref /content/pub/REF%2001%202014%20-%20full%20document.pdf

13. Council AR. State of Australian University Research: ERA National Report. 1 (2015).
www.arc.gov.au/excellence-research-australia/era-reports

future science group www.future-science.com





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


