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Abstract

This paper aims to analyse how to encourage science uptake, here defined as the uptake and use of scientific research
products (including journal articles, scientific reports, tools, expert knowledge, etc.), in the South African context. While
science uptake into implementation is a very case- and context-specific process, the authors propose that a general frame-
work for analysis of the policy-making context in South Africa needs to be considered when analysing how to promote
science uptake in specific cases. In this paper, the National Freshwater Ecosystem Priority Areas (NFEPA) project is used as
an example to illustrate how to apply this framework and how science projects in South Africa can be better positioned for
impact and use. The paper starts by introducing the framework for conceptualising the complex set of dynamic processes
and actors that can be involved in science uptake by government in South Africa, i.e., the policy-making context. From this
theoretical platform the authors analyse to what extent the NFEPA project will be able to support more effective implemen-
tation of existing environmental and water legislation. This is done by exploring the challenges that hinder the uptake of
science in government departments and then offering recommendations on how to address these.
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Introduction

Science is a valuable input into public policy, and specifically
the ongoing process of policy implementation. Policy imple-
mentation is the process by which recommendations that are
developed in the initiation and formulation of policy are incor-
porated into practice by administration agencies (Heywood,
2002), known as government departments in South Africa.
Scientists can influence decisions that support policy imple-
mentation by making researched recommendations about the
best possible solutions for complex implementation-related
challenges and by developing tools to support policy implemen-
tation (Mubyasi and Gonzalez-Block, 2005; Watson, 2005;
Shisana and Louw, 2006; Shung-King, 2006; Campbell et al.,
2007; McNie, 2007; Nienaber et al., 2010; Strydom et al., 2010).
However, despite extensive international literature that exists
on the science-policy interface and the issue of science uptake
into policy implementation, this process is still not happening
to the extent that it should (Hanney et al., 2003; Bowen and
Zwi, 2005).

In the conservation sector in South Africa, specifically, an
acknowledged ‘knowing-doing’ gap exists between conserva-
tion science and implementation (Pierce et al., 2005; Knight et
al., 2008; Boreux et al., 2009; Shackleton et al., 2009; Arlettaz
et al., 2010). Implementation is for the purposes of this paper
defined as government departments’ responsibility for the
implementation of water and environmental policy, including
its monitoring, evaluation and enforcement. One of the reasons
for this ‘knowing-doing’ gap is that many scientists have a lim-
ited understanding of the complex nature of the policy-making
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context within which science exists and interacts (Van Kerkhoff
and Lebel, 2006; Nienaber et al., 2010), and perhaps for that
reason do not plan for implementation (Knight et al., 2007),

nor engage in ongoing social learning processes with decision-
makers (Shackleton et al., 2009).

There is an increasing realisation that the implementation
crisis in the conservation sector needs to be addressed, and
a growing body of literature has developed around this need.
There is a need to manage, through negotiation, the bounda-
ries between the producers of knowledge (researchers) and
the executors of action (policy-makers) (Van Kerkhoff and
Lebel, 2006). It is recommended that researchers and policy-
makers should understand and take into account into each
other’s motivations and reward systems (Gibbons et al., 2008).
Researchers also need to understand and target the world of
institutions, policies and politics (Pierce et al., 2005), as well
as the processes of decision-making, behaviour change and
value transfer (Reyers et al., 2010). Lessons can also be learned
from other sectors, such as medicine and public health, and an
evidence-based framework with the necessary infrastructure to
support decision-making by managers can be adopted (Pullin
et al., 2004).

In addition, it is important to build and maintain relation-
ships between researchers and key stakeholders through meet-
ings, discussions, workshops, databases, forums, etc., and to
actively and effectively disseminate information to specific
audiences based on the perceived demands of these audiences
(Van Kerkhoff and Lebel, 2006; Gibbons et al., 2008; Pohl,
2008).

Other recommendations focus on planning for implemen-
tation through suggestions around the design of conservation
planning process, assembling a combination of relevant skills
of the conservation assessment teams, collaboration with
stakeholders and public participation, and interpretation and
mainstreaming of biodiversity concerns and values, as well as
products (e.g. maps) into sectors such as agriculture, forestry,
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mining and land-use planning (Pierce et al., 2005; Knight et al.,
2006; Cowling et al., 2008). Social learning institutions have
also been identified as crucial to the successful implementation
of conservation planning processes. In addition to conserva-
tion planners these should include diverse interest groups such
as rural landowners, politicians and government employees
(Knight et al., 2006, Van Kerkhoff and Lebel, 2006; Shackleton
et al., 2009). In the same vein as social learning, there is a

need for the co-production of knowledge between experts and
users (Roux et al., 2006) or members of different cultures, the
bureaucratic, academic, economic and civic policy culture —
each with their different reference points, through a process

of interaction (Roux et al., 2006; Pohl, 2008). This means that
science needs to move beyond bridging different disciplines

to solve conservation-related problems and instead needs to
become a social process that aims to resolve such problems
through the participation and mutual learning of stakeholders
(Reyers et al., 2010).

This paper contributes to literature around the relation-
ship between the producers of science and the users of science
in government departments, by analysing how to encourage
science uptake into decision-making, monitoring and evalua-
tion, and existing processes or the development of new ones.
One of the challenges when making general recommendations
about how to improve science uptake into implementation is
that in reality this is a very case- and context-specific process.
Nonetheless, the authors propose that a general conceptual
framework for analysis of the policy-making context in South
Africa needs to be considered when analysing how to encour-
age science uptake in more specific cases. In this paper, the aim
is to use the example of the National Freshwater Ecosystem
Priority Areas (NFEPA) project to illustrate how to apply this
framework and how research projects in South Africa can be
better positioned for uptake.

The case study

The NFEPA project is an important national-level initiative
as it offers concrete tools to improve and facilitate freshwater
conservation management and planning in different sec-

tors. This is especially relevant considering the dire state of
South Africa’s freshwater ecosystems (Roux et al., 2008).
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Figure 1
This diagram
illustrates the
diverse spectrum of
actors who can form
coalitions to ‘push’
for specific policy
preferences. These
policy debates and
resultant coalitions
occur amongst official
policy-makers, who
are mandated to make
and implement policy,
and non-government
actors, who influence
policy (from Nienaber
etal., 2010)

The project is based on a high level of technical inputs and
endorsement by scientific experts from a range of organisa-
tions, and aims to identify a national network of freshwater
ecosystem priority areas. The NFEPA products include a set
of digital maps of the priority areas at the national and water
management area (WMA) level, a NFEPA atlas aimed at cre-
ating awareness among the end-user community and a more
generalist audience, and an implementation manual targeting
government actors in different sectors.

An additional aim of the project is for its products to be
taken up into existing legislative tools and policy to enable
resource managers to more easily do their work, and to be
able to advise strategic managers on the protection of South
Africa’s freshwater ecosystems. In South Africa, the water
and environmental government departments operate at vari-
ous levels of scale. With water declared as a national com-
petence in the South African Constitution (RSA, 1996), the
Department of Water Affairs (DWA) has a national govern-
ment department with regional offices as well as catchment
management agencies (CMAs) (RSA, 1998a) at different
stages of development. Environmental matters are declared
as a provincial competence in the Constitution (RSA, 1996)
and so the Department of Environmental Affairs (DEA) has
a national department with relatively independent provincial
departments (RSA, 1998b). In the national departments, the
strategic managers (director-generals and deputy director-
generals) have the power to make important strategic deci-
sions. These people act on recommendations coming from
resource managers, technical experts involved in the opera-
tional matters of the departments, who can be highly influ-
ential in advocating for certain policy recommendations to
be adopted. Important decisions are also made by officials in
strategic positions at the provincial level.

The NFEPA project is therefore a significant departure
from the ‘business as usual’ paradigm as the project team has
consistently grappled with issues of transdisciplinarity. This is
most apparent in the diversity of experts who were involved in
producing the research as well as in the way that the end users
of the research, from both government and non-governmental
sectors, were included in the research process from the problem
definition phase to the completion of the project (Pohl, 2008;
Reyers, 2010).
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Positioning science projects in the South Africa
policy-making context

Public policy-making takes place in a specific socio-political
context. Its direction is shaped by multiple and different actors,
both official policy-makers and non-government actors, who
interact in a complex political landscape (Cloete and Meyer,
2006), which is characterised by dynamic processes. In any
policy-making process the inputs of a variety of official, inter-
mediary and non-government actors is critical. The policy

that is adopted (e.g. the national water policy and accompany-
ing suite of legislation) comes about as a result of a series of
debates, compromises and competition between this array of
actors (Nienaber et al., 2010). Essentially, coalitions of actors
are made up of a variety of official and non-government actors
who advocate and defend a particular point of view (Van
Buuren and Edelenbos, 2004). Once a policy has been devel-
oped and adopted, implementation needs to occur. Official
policy-makers, and more specifically government departments,
are responsible for implementation (Anderson, 2006).

This paper focuses on how the NFEPA project team has
attempted to influence official policy-makers, and administra-
tion agencies in particular. This focus has arisen because the
project itself placed particular emphasis on providing support-
ive tools to help with the implementation of existing envi-
ronmental and water-related policy, for which government is
finally responsible. Naturally, there are many other actors (see
Fig. 1) who also need to be aware of and influenced by research.
Whilst these actors are beyond the scope of this paper, many
of the mechanisms used for influencing government are also
relevant to the way that other actors (businesses, non-govern-
mental organisations, interest groups, etc.) must be made aware
of and included in research.

Official policy-makers

South Africa’s official policy-making authority is the Govern-
ment, which is made up of national, provincial and local
spheres. The executive, legislature and judiciary form the 3
branches of Government and are mandated by the Constitution
of South Africa to keep each other’s powers in check (Ander-
son, 2006; SA Yearbook, 2008/9; Funke et al., 2011). The
administrative agencies operate under the leadership of the
executive and are responsible for carrying out the decisions
(laws and policies) that are made in Parliament (Venter and
Theunissen, 2006).

The executive, legislature, judiciary and administrative
agencies (illustrated in Fig. 1) all have a specific role to play
in policy debates, development and implementation in South
Africa. The executive branch of Government, which is made up
of the President, the cabinet, the provincial executive authority
and municipalities (RSA, 1996), is a key player in setting the
policy agenda, initiating policy debates, and, through the public
service, implementing policy.

Similarly, Parliament at national and provincial level in
South Africa plays an important part in the policy-making pro-
cess, as bills are introduced here by the executive or initiated
by Parliament itself (Joint Task Team on the Legislative Process
in Parliament, 2010). Parliamentary portfolio committees, the
‘watch dogs’ of Parliament, debate proposed legislation and
other issues (Taljaard and Venter, 2006). At the provincial
level, it is the provincial legislature that has the power to pass
provincial legislation (RSA, 1996). It is, ultimately, approved
legislation that gives policy direction, clout and enforceability.

http://dx.doi.org/10.4314/wsa.v38il.13

Available on website http://www.wrc.org.za

ISSN 0378-4738 (Print) = Water SA Vol. 38 No. 1 January 2012
ISSN 1816-7950 (On-line) = Water SA Vol. 38 No. 1 January 2012

The judiciary, and, in the last instance, the Constitutional
Court, play a role in policy through review of legislation and
executive decisions, and declare decisions invalid if they are
judged to be unconstitutional (Mathisen and Tjonneland, 2001;
SA Yearbook, 2008/9).

Non-official policy-makers (civil society)

Civil society differs from official policy-makers because it
does not have ‘legal authority to make binding policy deci-
sions’, nor is it finally responsible for implementing policy, but
may provide a supporting role to implementation by persuad-
ing, exerting pressure and providing information (Anderson,
2006). A number of different actors in civil society have the
power to influence the policy-making process, including policy
implementation.

Civil society includes interest groups, who aim to promote
their interests in society and lobby the government to respond
to them (Sadie 2006; Lehman, 2008), and political parties,
who help to articulate policy needs and the demands of their
supporters. Given the dominant party system in South Africa,
however, opposition parties have limited power to influence
policy debates (Taljaard and Venter, 2006).

Research organisations, which come in a variety of forms
and structures, influence policy by articulating needs, develop-
ing solutions, making recommendations, advising decision-
makers, supporting implementation, etc. (Strydom et al., 2010).
However, scientific evidence can take too long to produce to be
able to meet the short-term demands of policy-makers. It may
also not be presented in a digestible format. These factors, and
the poor levels of engagement between scientists and policy-
makers (Gilson and Mclntyre, 2008; Strydom et al., 2010), can
limit the impact of science on policy.

The media is also an important influence on policy as it can
impact on public and political opinion and therefore on shap-
ing the policy agenda. This is because the media are capable of
both indoctrinating and educating millions of people on policy
issues in order to rally support for specific issues (Zegeye and
Harris, 2002; Cloete and Meyer, 2006).

In addition, since 1994, a number of laws have been passed
which give individuals the right to engage in the affairs of
authorities, especially at the local level (Williams, 2004).
Thus, through a variety of channels, such as mass action, civic,
cultural and religious organisations, individuals can influence
policy debates.

Another critical non-government actor which has direct and
indirect influence on policy is the business sector. The South
African Government and the business sector have a complex
relationship. The business sector, which represents a multitude
of interests and roles, requires an enabling environment, fos-
tered by appropriate government policies, to be successful. The
government in turn requires funding and resources to function
effectively, and relies on the business sector, which is a major
contributor to the tax base. In addition, the institutionalisation
of South Africa’s business sector as a role player in the policy
process, through the National Economic Development and
Labour Council (NEDLAC), emphasises and entrenches the
importance of the business sector in this context (NEDLAC,
2010; Funke et al., 2011).

Bridging actors

This actor cluster reserves a space for those actors that do not
neatly fit into the official or non-government category. There
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is a large variety of different actors that fall into this space.
The common characteristic of these actors is that they are not
completely independent of government, but rather act as a ‘go-
between’ actor mediating and/or supporting communication
between government and other actors in society (ENCYCLO,
2010). These actors include intermediary organisations that
channel inputs between non-government actors and official
policy-makers, and knowledge brokers that help with the inter-
pretation of science to policy-makers.

Now that the South African policy-making context within
which science uptake can take place has been discussed, it
becomes important to apply this framework to the specific
contexts of different research projects to determine how they can
be better positioned for science uptake. In the case of the NFEPA
project, this means focusing on the role of bridging actors and
the context within which government departments (see right
hand side of Fig. 1) function. Specifically, this paper analyses
the challenges faced by resource managers in their day-to-day
work, as well as how these impact their ability to make use of
new scientific research products, such as those produced by the
NFEPA project, that have been designed to support their work.
Understanding the context within which end-users of scientific
research products operate is important as it can help scientists to
better tailor their products and strategies to promote successful
science uptake.

Applying the framework to specific science projects:
the case of NFEPA

Figure 1 gives a generic depiction of the socio-political context
of actors that can potentially be involved in policy debates. In
order to have a truly integrated, holistic and transdisciplinary
response to a given policy problem, a variety of all of the above-
discussed actors needs to be involved in the problem definition,
policy development, and implementation. Each specific policy
debate has its own unique set of actors and emphases to take
into account. This section applies the policy-making framework
to the NFEPA project to illustrate how it is situated for science
uptake in policy implementation.

Occupying an important place in the policy-making frame-
work, bridging actors play a variety of roles in facilitating sci-
ence uptake by other actors in the policy implementation process.
These actors are important when facilitating uptake, given that
they tend to have closer ties and institutional relationships with
government than most non-government actors, who are often
not privy to the details of government processes, hierarchy and
functioning.

The South African National Biodiversity Institute (SANBI)
is the main bridging actor that has been involved in the NFEPA
project. SANBI is a public entity that was established in terms
of the National Environmental Management: Biodiversity
Act 0of 2004 (RSA, 2004) and falls under the Department of
Environmental Affairs (DEA) (Driver, 2010). One of the func-
tions of SANBI’s biodiversity policy directorate (under its
knowledge, policy and network management branch) is to ensure
that biodiversity science influences policy, management and
decision-making (SANBI, 2010). SANBI is part of government
and therefore has relatively easy access to people at decision-
making levels in the Department of Water Affairs (DWA) and
DEA, more so than research institutions and other actors who are
‘outsiders’ to the government structure (Driver, 2010). Having
a bridging actor such as SANBI as part of the project team has
created the opportunity for greater uptake of the NFEPA prod-
ucts by the administrative agencies and a bigger opportunity for

108

endorsement of the project by relevant members of the executive.

In addition to bridging actor involvement in facilitating
science uptake, a variety of non-government actors needs to be
part of the process, as illustrated in Fig. 1. Soliciting inputs from
a diverse set of actors increases the level of quality and cred-
ibility of the scientific research products because of the benefits
of combining diverse experiences and expertise when different
actors work together.

The NFEPA project team has consulted a variety of non-
government actors when working on the NFEPA products by
inviting them to numerous stakeholder feedback meetings and
expert review workshops between August 2008 and March 2011
(the time-frame of the project). The project team also attended
existing forums, and initiatives (e.g. the National Wetlands Indaba
and the Biodiversity Planning Forum). Inputs to the products have
come from non-governmental organisations (NGOs), universi-
ties, industry, consultants, research councils and museums. While
it may be argued that more non-government actors could have
been consulted and that this might have further promoted science
uptake, numbers had to be limited for practical reasons. Also, not
everyone who was invited to participate ended up attending.

Official policy-makers are the third important actor whose
involvement is necessary to increase a research project’s poten-
tial for science uptake, especially at the government or policy
level. Involving government actors can lead to greater awareness
and buy-in of scientific research products, and can assist with
inputs into product design. It is important to ensure government
actors’ support for scientific research products, as they will be
the ones using them on a day-to-day basis and will need the
products to complement the legislative tools and policy (e.g. the
water resource classification process) which they are already
working with.

Government consists of a diverse set of actors and structures
and therefore needs to be engaged at the most relevant and appro-
priate levels to facilitate the uptake and use of scientific research
products. For the NFEPA project, the project team primarily
consulted DWA and DEA at the national and provincial level.
The Breede-Overberg and Inkomati Catchment Management
Agencies (CMAs) were also consulted. For the most part, the
team consulted the resource management base of the depart-
ments (who were also invited to the stakeholder feedback meet-
ings and expert review workshops), and to a lesser extent the
strategic managers. This may have been because it was more
difficult and took more effort to meet with government officials
at the strategic level than at the resource management level.
Also, the development of the NFEPA products had to be quite
advanced before the NFEPA project could be effectively intro-
duced and marketed to strategic managers. Examples of this kind
of interaction include a NFEPA project team with SANBI, DWA
and DEA, and a presentation at DEA’s Ministerial Technical
Committee (MINTEC), a structure set up to facilitate coordina-
tion between national DEA and provincial environmental depart-
ments (SOER, 2011).

Given the above discussion, it is clear that the NFEPA project
has actively sought to be transdisicplinary and inclusive in the
way it has gone about trying to solve the problems facing fresh-
water biodiversity in South Africa. It has engaged and included
a diverse set of actors with differing viewpoints, values, knowl-
edge and understandings of the world.

Method

In order to establish some of the challenges that the resource
managers who work in administrative agencies face in their
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day-to-day work, the authors conducted semi-structured inter-
views with 16 resource managers who were involved in the
expert review process of the NFEPA products. These individuals
mostly have a technical background and work for the national
and provincial water and environmental departments. The
authors conducted semi-structured interviews with the respond-
ents in order to establish their roles and responsibilities within
the larger organisation they work for, the extent to which they
focus on conservation in their day-to-day work, the challenges
that they face and whether they would find the NFEPA products
useful and have any recommendations for the NFEPA project
team to ensure that the products will be taken up and used.
Semi-structured interviews were chosen as a research
method because they are useful when respondents cannot
be directly observed over a long period of time (Punch, 1998).
Such interviews also allow the interviewer to keep the focus on
the topic of the interview, while the respondent is able to direct
its content, because they are providing information which they
feel is important (Creswell, 1994). Establishing how to make the
NFEPA products relevant to their intended end-users is impera-
tive for making recommendations on improving their potential
for successful science uptake.

Challenges affecting science uptake

Given its transdisciplinary approach, the NFEPA project has
been planned for impact from the beginning. A wide variety
of actors has been consulted and involved during the process
of developing the NFEPA products. However, consultation and
involvement are no guarantee that the products will be used in
the end. It is therefore important to understand the daily chal-
lenges that resource managers, one of the potential end-users
of the NFEPA products, face as this is likely to impact on their
capacity to effectively use them in their day-to- day work, to
‘market’ them to others and to advise strategic managers.

From the interviews conducted, it has become apparent that
3 main issues seem likely to impact on the uptake of the NFEPA
products by government and any other scientific research prod-
ucts that promote conservation objectives. Unless referenced
otherwise, the following recommendations are based directly on
suggestions made by those interviewed.

Government priorities

The first emergent issue is that of government priorities.
Governments are constantly under pressure to meet multiple
needs and demands and tend to prioritise certain issues over
others. The South African Government, in particular, tends to
prioritise development (e.g. water service delivery, mining and
tourism) over conservation. This means that strategic priori-

ties and choices do not always emphasise the environment and
reflects Government’s inability to effectively balance short-term
needs with long-term realities. With conservation not being fully
prioritised, it is difficult for resource managers to promote a bal-
ance between conservation and development when advising their
strategic managers.

Compliance with national legislation

The second emergent issue refers to compliance with national
legislation. While good legislation exists to manage the envi-
ronment and other sectors, compliance with this legislation is
often not rigorously enforced and monitored. For example, in
terms of the environment, there appears to be a break-down of
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communication between industry and government. Industry
actors, such as mining companies and developers, often do not
understand the role of government in regulating their sector,
and are unable to communicate the required information clearly.
Also, the turn-around time to take decisions between different
government departments regarding development is very slow. A
related challenge is that of enforcing the national environmental
legislation. Several of the respondents stated that some develop-
ers would prefer to pay a fine, rather than follow the required
environmental authorisation process.

A context where existing legislation is not enforced might
prohibit scientific research products from having the desired
impact. In the case of the NFEPA project, which aims to support
and feed into the existing legislative tools and policy, this chal-
lenge can be an impediment to uptake.

Capacity challenges in government departments

The third emergent issue is that of capacity challenges within
South African government departments, which make it difficult
for government employees to carry out their day-to-day opera-
tions. Many of the government departments and sub-units inter-
viewed are understaffed, which means that the employees have
very heavy workloads. Also, there is a lack of highly qualified
and experienced individuals as many employees are employed
with limited experience and often do not have a scientific back-
ground. There is also a problem of high staff turn-over and
absence of succession training as new staff are often not men-
tored and trained sufficiently by existing employees, who either
retire or move on to other jobs, particularly in the higher-paying
private sector.

The biodiversity sector is attempting to address this problem
through its Human Capital for Biodiversity Initiative, which
aims to establish a ‘socially equitable and suitably skilled
workforce of biodiversity leaders, professionals and technicians
to optimally implement the biodiversity sector’s expanding,
dynamic and increasingly complex mandate.” More specifically,
its goals are linked to transformation in the biodiversity sector,
skills development and the retention and suitable deployment of
individuals in the sector, as well as creating attractive conditions
for skills planning, development and evaluation (Human Capital
Development for Biodiversity, 2011). Such a human capacity
development initiative is also necessary when it comes to water
management and conservation as this sector is also very short of
staff.

There are also bureaucratic problems around complicated
intra-departmental processes, which include a lack of commu-
nication between chief directorates, inaccessibility of informa-
tion, an overload of rules and regulations and a lack of funding
in certain areas. These issues limit the capacity of government
employees to absorb and use new scientific research products
and tools, given the already stressful work environment they
have to function in.

Recommendations to improve science uptake

The understanding of the resource managers’ context and chal-
lenges, as discussed above, and additional interview questions
that were asked about how to improve the relevance and use

of the NFEPA products, enable the authors to suggest how the
impact of the NFEPA project can possibly be increased. In
addition, these findings can be generalised and made relevant
to improve the uptake of other scientific research products in
South Africa.
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The ‘who’ and ‘how’ of targeting government
departments

The first recommendation involves the issue of targeting poten-
tial end-users within government with the NFEPA products.
This implies that relevant end-users need to be actively sought
out, contacted and informed about the products as it cannot be
assumed that these products will automatically ‘filter’ through
to all relevant actors (Funke et al., 2011). In addition, social
learning (Hoppe, 1999) and transdisciplinary literature (Max-
Neef, 2005) strongly advocate that this ‘targeting’ needs to
occur throughout the research process. If government depart-
ments are involved in the definition of the research problem and
are regularly consulted throughout the research process, trust
and awareness of the scientific research products is encouraged.

The interview process has revealed that an ideal targeting
situation has 4 components. Firstly, all levels of government
(national, provincial and local) need to be made aware of the
products. Ideally this requires making personal contact with
relevant departments. However, given the practical challenges
of time and access that this requirement poses, it is important
to be innovative in how these departments are accessed (Funke
et al., 2011).

Secondly, various levels of the political hierarchy within
each of the abovementioned tiers need to be targeted. Thus it
is important for both the strategic managers and their advi-
sors (resource managers) to be aware of the products. Here it
is important to target leaders who think strategically and are
enthusiastic enough to mobilise others into action.

Thirdly, a wide range of government departments should be
targeted. Therefore, it is not enough to simply target the most
directly involved government departments (in this case DWA
and DEA) but also to target other departments that affect or are
impacted by conservation efforts. The NFEPA project team has
realised the need for wider interaction and is planning to engage
the mining and agriculture sectors to a greater extent in future.

Fourthly, it needs to be recognised that government depart-
ments do not operate in isolation but are often supported and
their activities scrutinised by a range of actors. These actors are
not necessarily part of government. They generally fall in the
non-government or civil society group (Nienaber et al., 2010)
and include consultants, research organisations, academic insti-
tutions, major donor partners and bridging actors. Given the
supportive role that such actors play in implementation, they
also need to be made aware of research. Although a detailed
analysis of these actors falls beyond the scope of this paper it is
important to note that the NFEPA project did involve a variety
of these other actors both within the research team and in a
more consultative or advisory manner.

There are numerous ways to go about targeting government
departments. Firstly, targeting requires that there is a plan of
action in place that is regularly followed up on (Nienaber et al.,
2010). Such a plan, which will be project specific, needs to be
designed to inform government departments, steer them into
action and follow up on them when necessary.

Secondly, the manner in which end-users in government are
informed about scientific research products is important. Here
it is crucial not to be patronising when promoting, explaining
or distributing the products, but rather to create an ‘exchange
between equals’ when sharing information about the products
and taking into account the day-to-day challenges of the person
one interacts with.

Thirdly, targeting should be streamlined by tapping into
existing networks, such as management meetings and seminars,
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for the distribution of new scientific research products
(Strydom et al., 2010). Also, a variety of media should be used
to disseminate and generate awareness about scientific research
products. This could include brochures and websites aimed at
laypersons, a clip on an environment-focused television docu-
mentary such as 50/50, articles in environmental newsletters
and policy briefs (Strydom et al., 2010).

From the interviews with the resource managers, it appears
that there are differing views about what the most appropriate
paradigm for dissemination is. Some advocate a top-down dis-
semination approach suggesting that without a mandate from
the top levels of government (in this case the strategic manag-
ers of the relevant departments) the products are unlikely to be
appropriately endorsed, disseminated and utilised. Others pro-
mote a bottom-up approach, suggesting that it is best to target
provinces and/or the advisors in the various departments as it
is these actors who advise strategic managers in the provincial
and national departments about the most appropriate decisions
to make. Here it is also argued that the message ‘gets lost” if
one takes a top-down approach as communication is not always
effective between senior and junior staff members and between
national, provincial and local government. Another sugges-
tion takes the form of a hybrid approach that combines these
2 points of view. Gauging from the mixed opinions about the
top-down versus bottom-up options, it makes sense for project
teams to adopt both strategies where relevant.

Packaging and communicating the product

The second recommendation explores how to make scientific
research products something that government departments can
understand and use in an efficient and user-friendly manner.
Packaging and communication of a scientific research prod-
uct needs to be underpinned by some degree of marketing or
entrepreneurial logic (Gilson and Mclntyre, 2008). Therefore,
scientific research products need to illustrate that they fill a
strategic gap or opportunity in society (Johnson et al., 2008).
The entrepreneurial logic refers to what product the end-user
wants, needs and trusts, how it should be packaged and what
support systems an end-user requires to continue using the
product in the long-run.

To elaborate further, end-users of science in government
want scientific research products to improve their ability to ‘do’
their work effectively. This can be achieved if the products fit
into existing legislative tools and policy as has been the case
with the NFEPA products. It is also important that scientific
research products are timely. Busy government employees are
unlikely to ‘re-do’ work that has already been done even if this
may lead to a better result, nor are they likely to produce work
that is based on science that is too ‘new’ for fear that the work
may be rejected.

In order for end-users in government to use scientific
research products these need to be perceived as credible
(Strydom et al., 2010), and the quality, standard and reliability
of the product need to be trusted. This can be achieved in many
ways. Firstly, the project team has to be made up of a multi-
disciplinary group of experts. Secondly, the project team must
consult widely with other experts in the field, from a range of
institutions, particularly those working in the area of imple-
mentation. This adds to the quality of the scientific research
products and also encourages greater word-of-mouth awareness
about them, which is an important source of trust-building.
Thirdly, if there is open endorsement of the products by leading
stakeholders in relevant sectors, the perception of trust around
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the products is increased. In the case of NFEPA, SANBI, DWA,
DEA, the World Wide Fund for Nature (WWF) and the Council
for Scientific and Industrial Research (CSIR) all endorsed the

products, which facilitated confidence and trust in the products.

The packaging of the scientific research products is another
critical ingredient when trying to encourage effective uptake. If
products are not presented in a way that is appealing, digestible
and relevant to government departments, they are unlikely to
be used, regardless of the quality or importance of the prod-
uct. To ascertain these preferences, end-users need to advise
the project team on how they would want specific scientific
research products to be packaged (Johnson et al., 2008;
Strydom et al., 2010). In the case of NFEPA, a long list of rec-
ommendations emerged from the engagement around packag-
ing. This included practical suggestions around the importance
of having web-based and hard copies of the products, and more
conceptual suggestions about the importance of striking a bal-
ance between detail and simplicity.

Finally, when trying to sell a product it is important to
provide government departments with the ongoing support that
they may need to use the products most effectively and easily.
Again, in this regard it is necessary to consult with end-users
(Johnson et al., 2008; Strydom et al., 2010). The NFEPA inter-
action around necessary support structures produced a variety
of suggestions. Firstly, there is a need for workshops to explain
how to use and apply the NFEPA products. Such workshops
cannot be once-off as they need to target multiple audiences
and respond to the reality of high staff turnover rates. Secondly,
there is a need for a ‘go to’ person, call line, or office so that
queries can be made and questions can be asked. Thirdly, sup-
porting documentation is also necessary. Finally, it is important
to have updated versions of the products in order to keep the
science that is supporting government strategies and plans cur-
rent and relevant.

Grappling with the politics in science dissemination

The third recommendation involves grappling with and rec-
ognising politics and political processes when trying to dis-
seminate scientific findings and products. In almost all of the
interviews that were conducted, it was suggested that it is criti-
cal to engage with the political leadership of the government
departments. This engagement is important as it is ultimately
these actors that make the final decisions in these departments.

Theoretically, the strategic managers are guided by the
recommendations of the resource managers in the government
departments. This suggests that if the resource managers know
about the products and use them to feed into recommendations,
the NFEPA products should be heard and used by management
in decision-making. However, in reality, strategic managers
are juggling multiple inputs at once and are therefore also
influenced by broader political priorities, agendas and trends.
Factors such as personal trust relationships and the effective-
ness of departmental communication channels also play a large
role in shaping decisions (Nienaber et al., 2010; Strydom et al.,
2010; Funke et al., 2011). Other complicating factors are that
high-level strategic managers in South Africa seldom have
technical or scientific expertise and thus will find it harder to
understand the subtleties and details of projects like NFEPA.
These individuals are also often very difficult to contact as they
are very busy.

A number of practical suggestions have been offered by
the respondents to overcome this challenge in South African
government departments. Firstly, there are a few individuals
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in most departments who have the ‘ear of the politicians’. They
are trusted and can convey information in a way that is digest-
ible to strategic managers, thereby increasing the likelihood of
these people becoming enthusiastic about scientific research
products, e.g. NFEPA. A good forum for bringing together
scientists and political actors is at government departments’
management meetings.

Thirdly, it is important to understand the mind of strategic
managers, who need to make decisions and take actions that
have political mileage. This means that products need to suit
the political climate in which they work, present politically-
correct or appropriate solutions, and be accessible enough for
strategic managers to take ownership of them.

Fourthly, a bridging actor, such as SANBI in the case of
the NFEPA products, can be used to access strategic manag-
ers via Parliamentary briefs, personal meetings, etc. Strategic
managers are expected to make time to communicate with
SANBI, because it forms part of government, which means that
this could be an effective science communication channel for
NFEPA and other scientific research products.

Conclusion

This paper has suggested that in order to establish how to
promote better science it is necessary to understand the policy-
making context. This implies that it is necessary for project
teams to engage multiple actors when working on scientific
research products in order to generate awareness about these
products and to enhance their legitimacy. It is also particularly
important to consult with end-users in government in an ongo-
ing manner throughout the duration of a project as this will
ensure that the end product is relevant and useful to those who
are responsible for implementation. Similarly, it is important
to be aware of the individual contexts of end-users in govern-
ment in order to tailor the scientific research products in a way
that ideally suits the end-users’ specific needs and challenges.
This way of understanding science uptake is about moving
away from linear information transfer strategies towards seeing
science as something that is produced and taken up through an
inclusive and interactive process that plays out amidst a com-
plex web of actors and issues.

In the case of the NFEPA project, this has meant under-
standing the daily context and challenges that the potential
end-users of the research in government are facing. Challenges
include government prioritising development over conserva-
tion, lack of compliance with national legislation (which ham-
pers the uptake of scientific research products) and capacity
problems in government departments. From this understand-
ing, and additional interview questions that were asked about
how to improve the relevance and use of the NFEPA products,
the authors have made some suggestions about how the impact
for this project can possibly be increased. Findings include
knowing ‘who’ to target and ‘how’, the importance of packag-
ing and communicating scientific research products, and the
need to deal with the politics of research dissemination. These
findings are not only relevant to the NFEPA project, but are
also relevant to improving the uptake and use of other scientific
research products in South Africa.

Given the importance of understanding the policy-making
context in order to ensure effective science uptake, the authors
propose that the policy-making framework, as discussed and
applied in this paper, could also be applied to the contexts of
other research projects to determine how they too can be better
positioned for science uptake.
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