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[bookmark: _Toc97316573]ABSTRACT
Purpose: The purpose of the study was to examine the effect of NSTC project funds on the promotion of research and development in Zambia. 
Methodology: The study employed a descriptive research design using a mixed research approach from which qualitative and quantitative data was collected using a semi structured questionnaire. A total sample size of 21 respondents from the National Science and Technology Council (NSTC) and 66 researchers and stakeholders selected from the University of Zambia, Copperbelt University, Zambia Agriculture Research Institution (ZARI), National Institute of Scientific and Industrial Research (NISIR), National Business Technology Centre (NTBC) and Tropical Diseases Research Centre (TDRC) was used in this study on which simple purposive and random sampling procedure was applied. The data collected was analyzed using Statistical Package for Social Sciences version 20.0, using the Chi-Square Pearson Correlation coefficient to determine the relationship between variables). On the other hand qualitative data was analyzed thematic analysis which the themes in text was analyzed by the meaning of words and sentence structure.
Findings: It was revealed from that there was significant but not perfect relationship between NSTC researching funding and improving research activities in higher learning institutions, as derived from the chi square test whose results showed a P-value of 0.000 and a Pearson’s correlation coefficient value of 0.435**. This clearly indicated that NSTC researching funding improved research activities in higher learning institutions in Zambia to a moderate or lesser extent.  It was also found that NSTC funded projects have indirectly influenced the wellbeing of the people in the community through producing innovation in research, assists in disseminating and applying some modern technologies in improved products and processes in communities. NSTC funded projects further helped policy makers to come up with some policies that supports and improves the lives of people, as well as contributing to the development of poor people in the country.
Recommendations: The NSTC must formulate plans to provide a simplified process of accessing the funds and encourage people to participate in Research and Development activities carried out; it also needed to monitor and follow up the uptake of the research projects into the communities to those funded by the institution. The NSTC together with stakeholders must consider reviewing science policy in order to improve coordination in the science sector; and incorporation of promotion department in the grants process, review and streamline the legal framework in science sector.
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[bookmark: _Toc97316577]CHAPTER ONE
[bookmark: _Toc97316578]INTRODUCTION
[bookmark: _Toc97316579]1.0 Overview
This chapter introduces the background of the study, statement of the problem along with the specific objectives of the research, the significance derived from the study, scope, and delimitations. Thereafter, definitions of key terms were given and lastly explained how the study is organized.
[bookmark: _Toc97316580]1.1 Background
The National Science and Technology Council (NSTC) is a statutory body established by the Science and Technology Act No. 26 of 1997 subsequent to the approval of the National Policy on Science and Technology by Cabinet in 1996. The mandate of the Council is to promote science and technology so as to improve the quality of life in Zambia.  One of the means through which the Council promotes science and technology is through funding research and development (R & D) in higher learning institutions, to individuals and other research centers. This is done using two funds namely, Strategic Research Fund (SRF) and Youth Innovation Fund (YIF).  The aim of these project funds is to support basic and applied research in identified strategic areas of national priority within the STI system (Science and Technology Act No. 26 of 1997).  According to Sililo (1996), NSTC was given the mandate to coordinate and fund research by the government. The government allowed NSTC to lobby the central government directly for funds to carry out research. The Zambian government expected that the improved funding for Science, Technology and Innovation using Agencies such as NSTC would increase the value addition in the national economy. According to Altbach (2014) research in universities in low and middle income countries have crucial roles to play in developing differeciated and effective academic systems and in making it possible for their countries to join the global knowledge society and compete in sophisticated knowledge economies.
In relation to this, Siame,(2007) pointed to the fact that the NSTC project funds targets R & D institutions, higher learning institutions and individuals who must be affiliated to these institutions. The YIF aims at assisting the youth to develop their scientific and technological innovations for possible commercialization with specific focus on innovations that are relevant to the creation of wealth and employment. The YIF is more focused at enabling the youth innovators to play a more significant role in the development of key sectors of the economy
[bookmark: _GoBack]Technological innovation is one of the driving forces in driving the economic growth. Hence, the government of Zambia through National Science and Technology Council devote some resources to subsidise R & D through direct investment. NSTC has established centers of excellence in the Southern Province and the North-Western Province as a result of its research financing scheme. They are also preparing to launch the Research Chair program, which will aim to construct research universities with the cooperation of the University of Zambia and the Copperbelt University, among other institutions. Because of the need to keep up with technological advancements in other countries, improve knowledge transfer, improve the education system, support the production of local product output, and advise the government on science and technology policies and activities in the government, the government is providing support for research and development through the NSTC. NSTC collaborates with the following organizations in order to fulfill its mandate: National Research Fund (NRF), University of Zambia (UNZA), Northern Technical College (NorTech), National Remote Sensing Centre (NRSC), National Technology Business Centre (NTBC), Copperbelt University (CBU), Zambia Information and Communications Technology Authority (ZICTA), Zambia Agriculture Research Institute (ZARI), National Institute of Technology (NIT), National Institute of Technology (NIT), National Institute of Technology (NIT), National Institute of Technology(Mulonga,2015).
Since the year 2009, Approximately, NSTC have funded seventy-four (74) SRF projects and twenty-seven (27) YIF project. NSTC has a variety of funding mechanisms and these are counterpart funding towards research supported by other funding agencies, local and international collaborative research, postgraduate research of strategic nature, support to dissemination of priority research results and to provide for generation and protection of IP from research activities. Research grants are provided to fund specific projects. They can be awarded for up to three years, duration can be extended and additional funding can also provide. 
Most of the NSTC research beneficiaries are affiliated with higher learning institutions such as University of Zambia, Copperbelt University, Northern Technical College (NorTech) etc. However, despite the magnitude of this investment and its importance for long run economic growth, there is surprisingly little evidence on the effectiveness of government expenditures in R & D (Jaffe, 2002).  
Grant applications and scoring process is done once every year. According to the SRF guidelines, applications undergo pre-screening by institutions of affiliation before submission to the SRF Secretariat. Applications are subjected to a technical committee review and are further subjected to peer review done by experts who are subject matter specialists. Proposal evaluation is based on the scientific merit, objectiveness, appropriateness of the research methodology, ability of the researchers, the cost effectiveness of the proposal among other criteria.  The technical committee recommends the reviewed proposals to the Fund Management Committee, who makes the final decision to fund the proposals. The nature of the funding decision varies by the grant type. For example, YIF grants awards up to a maximum of K250, 000.00 whilst SRF receive up to K800, 000.00. Application on different areas competes against each other for funding (Daka and Toivanen, 2014). The number of projects funded every year depends on the fund availability.
[bookmark: _Toc97316581]1.2 Statement of Problem
Since inception of the project funding, 9 projects have been up scaled for commercialization with the sister institution National Technological Business Centre (NTBC), however, only four were admitted by NTBC with a recommendation that the other five needed additional work for them to qualify for commercialization. One Interactual Property Rights (IP) has been obtained on one project, four have been provided with provisional IPs. Most projects are being implemented way beyond the stipulated and approved periods, some have been stopped and some appear to have been completed, however, researchers have not reported on the results. 
[bookmark: _Toc97316582]1.3 Research Objectives
[bookmark: _Toc97316583]1.3.1 General Objective
To examine the effect of NSTC project funds on the promotion of research and development in Zambia
[bookmark: _Toc97316584]1.3.2 Specific Objective
1. To determine the extent to which NSTC’s project funds impacts the research activities in higher learning institutions.
2. To identify Challenges encountered in the project funds on research and development 
3. To establish the best policy practices which NSTC can adopt to promote science and technology through support in research
[bookmark: _Toc97316585]1.4 Research Questions
1. To what extent has NSTC’s project funds impacts the research activities in higher learning institutions?
2. What are some of the challenges encountered by project funds in research and development? 
3. What strategies can be put in place for NSTC to effectively execute its mandate on promoting science and technology through support in research?
1.5 Significance of the study
Government funding research is important as it benefits individual researchers and the society at large. If two or more individuals get together, an idea can become lucrative if the funding is available to help them pursue it. For example, NSTC funded a fertilizer applicator under the Youth Innovation Project Funds which was commercialized in the SADC region, hence benefiting the researcher and the communities in this region. Research grants proposal are scrutinized and only given out when it is proven that the research, the researcher wishes to carry out is worth paying for and will improve the society in some way. This study will contribute to a greater understanding of the relationship between the NSTC project funds, the knowledge outputs produced by academic researchers receiving this funding and its contribution in making NSTC attain its mandate of improving the quality of life in Zambia through supporting scientific research. This will in turn enable the government and donors to give due consideration to regular and substantial funding (grants) for research focused on innovation in order to improve the lives of the people and boast the economic growth.

There are different reasons why understanding the impact of government funding on science is important. One of the reasons being that, such expenditures are not obviously effective. Waste or inefficiency may result in the unproductive use of government resources and public support for R & D may crowed out private support (David et al 2000). Further, the efficient allocation of government expenditure needs an understanding of the circumstances under which investments is likely to be most productive. For example, social planners would be interested in knowing how the marginal impact of kwacha of research funding varies across discipline, field, researcher and institutions. Other stakeholders will appreciate the challenges faced in enhancing research and development. Government funding for scientific research may influence the size of the research sector as well as the productivity of researchers within the sector. 

The findings of the study would be helpful to the National Science and Technology Council (NSTC) primarily and its key stakeholders in formulating strategies that would enhance research and development in Zambia. It will further be valuable to other scholars and researcher especially those dealing with studies relating to this study as it will provide them with empirical data that can be used in their studies.

1.6 Theoretical/Conceptual framework
[bookmark: _Toc52883178][bookmark: _Toc97316586]1.6.1 Overview
The chapter reviews the theories that are linked to the promotion of research and development. For the sake of this study, the research reviews such theories as the Stakeholder Theory, Technological Determinism Theory, Institutional Theory; and finally, the Transaction Cost Analysis (TCA) theory from which the conceptual framework for this study is derived.  
[bookmark: _Toc52883179][bookmark: _Toc97316587]1.6.2 Theoretical Review
[bookmark: _Toc65100164][bookmark: _Toc97316588]1.6.2.1 Stakeholder Theory
The stakeholder theory was initially developed by Freeman in 1884 as a managerial instrument and has since evolved into a theory of the firm with high explanatory potential (Klimczak, 2007). According to Klimczak (2007) the stakeholder theory focuses explicitly on equilibrium of stakeholder interests as the main determinant of corporate policy and that it‘s most promising contribution to risk management is the extension of implicit contracts theory from employment to other contracts. Omasete (2014) posits that the stakeholder theory helps to address the importance of the trust of different players in financing research and financial distress costs to companies. Finally the theory suggests that research and innovation development is prone to which should increase state holders interest in risk management practices (Omasete, 2014).
[bookmark: _Toc4428915][bookmark: _Toc65131536][bookmark: _Toc97316589]1.6.2.2 Technological Determinism Theory
[bookmark: _Hlk12005119]The most dominant theory explaining the relationship between technology and society is ‘technological determinism’, which is according to Chandler (2007) ‘technology is autonomous in that our social control mechanisms are unable to control technology and instead merely adapt society to integrate new technologies’. However, in the past 25 years the focus has begun to shift from a technological deterministic perspective towards this ‘social constructivism’ perspective. Scholars working in the field of Science and Technology Studies (STS) are concerned with the way organizational, political, economic and cultural factors influence the process of technological innovation and change. To understand technology development and use, STS researchers consider both social and technical aspects as mutually constructive; as they are against substituting one form of determinism with another (Horton and Davenport, 2005). Oostveen (2007) identifies three main theories within STS: The Social Construction of Technology (SCOT), the Systems Theory, and the Actor-Network Theory (ANT).
The fundamental argument of ANT is that the element of the social reality is not merely human but it is also materials. It also means that there is no society at all if there were no heterogeneity of the networks of the social as Law (1992) puts it, ‘that the social is nothing other than patterned networks of heterogeneous materials. The other argument of ANT is that human beings form a social network by utilizing some materials based on their preferences. Human being does not interact directly with other human being. The social interaction is always mediated by materials and endless other materials. If these materials disappeared, then what we call social order would also disappear. ANT asserts that social order is an effect generated by heterogeneous means (Latour, 1996).
In practice, social reality is not an endless network ramification. Once a network stabilizes, it acts as a single black box and then be recognized as an actor. Actor network theorists sometimes talk of such simplificatory effects as punctualizations. These punctualizations are very important feature of the networks of the social since network patterns that are widely performed are often those that can be punctualized (Law, 2012).
As echoed by many researchers, one of the main contributions of ANT in the development of information systems is its strong emphasis on empirical inquiry (Stanforth, 2006; Gao, 2005; Hanseth, et al, 2004). ANT does not only provide the conceptual vocabulary to understand the complexity of information systems but at the same time it also presents a different ontological stand by its concept of actor and actor network.
[bookmark: _Toc4428916][bookmark: _Toc65131538][bookmark: _Toc97316590]1.6.2.3 Institutional Theory
Institutional theory argues that all organizations take the shape they do because they draw from the culture around them value-based notions of how things should be organized (Tolpert and Zucker, 1996). Institutional theory is an increasingly important lens for studying all types of organizational phenomena (Frumkin and Galaskiewich, 2004). Consequently, in addition to exploring the highly tangible and explicit drivers for Business to Business (B2B) adoption that stakeholders could readily articulate, Institutional Theory also is used to explore the deeper motivations and behaviors of organizations.
The central tenet of institutional theory is that organizations are primarily shaped by their desire to achieve a high level of legitimacy in the eyes of key groups of external stakeholders, rather than being driven chiefly to optimize organizational performance (DiMaggio and Powell, 1983). As organizations and business units of the same type share many external stakeholders, and are subjected to the same environmental pressures, they tend to adopt strikingly similar organizational designs and behaviors. For example, it has been shown how organizations of a certain class might all adopt similar attitudes to the desirability, or otherwise, of a particular type of technology, such as EDI (Tonkin, 2003). Consequently, in addition to the potential inhibitors / facilitators highlighted, there is also the yet un-tested possibility that there are a number of institutional drivers that might be either encouraging or discouraging organizations when it comes to the promotion of research and innovation.
[bookmark: _Toc52883184][bookmark: _Toc97316591]1.6.2.5 The Transaction Cost Analysis (TCA) Theory
The Transaction Cost Analysis (TCA) Theory emerges from the relative failure of neoclassical economic theory to adequately address and explain economic phenomena. Centered on the perfect competition paradigm, the neoclassical view of the firm as a production function is often criticized as being reductionistic, simplistic, and unrealistic. Although evolution of TCA relies primarily on Williamson’s work over the past few decades (Williamson & Ouchi, 1981; Williamson, 1979, 1981, 1985, 1994), there are other notable scholars in this line of research exploring the very issue of why firms exist and do what they do. For example, over six decades ago Ronald Coase (1937), best known as the forefather of transaction cost theory, foresaw the transaction costs that arise when transactions are conducted through the market. Transaction Cost theory is one of the most important organisation theories because of the studies that have been encouraged through it (Williamson 2007, p.18) , and is one of the main perspectives in organisational studies (David and Han 2004, p.39).The vital commitment of Transaction cost economics to organisation theory, resulted in a wide range of empirical contributions (Macher and Richman 2008, p.28), using transaction cost economics, for instance as a make or buy decision help or verification of the right contract mode. 
Transaction Cost Analysis Theory (TCA) inspects how business partners who collaborate with each other shield one another from the harmful subsidiary with differing relationships. It has been the most important new institutional theory which puts the accentuation on the decision on the sourcing predicament, if to outsource or not. The sourcing situation of a firm is likewise described as the make-or-buy decision of a firm (Klein 2014, p. 336).
The two primary drivers or assumptions of Transaction Cost Economics are uncertainty caused by the external environment and costs, which consist of Coordination costs and Transaction costs (Fink 2006 p. 504) uncertainty and costs, are influenced by the human agent, an individual distinguished through bounded rationality and opportunism (Williamson 1981, p. 553) in order to dissect transaction costs. People are subject of limited objectivity and may act in favor of themselves rather than the organisation (Williamson 1981, p. 553) either natural or mechanical doubt might be an adverse factor for funders-researchers relationships. These assumptions elucidate why NSTC may face superior costs for research-based transactions and why institution may be relatively more efficient in promoting research activities. The firm will select the governance form, from the various alternatives amongst the organizational menu, that minimizes transaction and production costs. According to Transaction Cost Economics, a firm might as well first choose outsourcing if the aggregate costs, which incorporate everything used on the venture, are lower than the costs to make the same feature in the own firm (Lyons 2015, p.432).
The study will make use of the Transaction Cost Analysis (TCA) theory focusing on contract management practices with the assumptions that Procurement Entities (PEs) in State-owned Enterprises try to manage effectively their procurement contracts because of ex-ante and ex-post uncertainties that may happen and affect NSTC funding instruments on research and development  (Rindfleisch, 2015). Also, on the other side it is due to the assumption that there is ex-ante (based on forecast) and ex-post (based on actual results) opportunism in peoples’ mind that once given the opportunity those concerned with contracts management will not practice what was agreed or expected. In addition, NSTC identifies the value for money on funding researcher’s projects on clustered research areas.  In this modern world, research, development and innovation are key factors for improving economic performance and societal wellbeing. The value for money is a good measure of an economy and efficiency with which public financial resources are converted into quality services and works for provision of public services. Hence, effective monitoring and administration practices during research works are important to protect themselves from uncertainties, irrational decisions and opportunistic behaviors which might hinder the achievement of value for money. It was from this Transaction Cost Analysis (TCA) theory that the conceptual framework for this study was derived. 
[bookmark: _Toc52883187][bookmark: _Toc97316592]1.6.3 Conceptual Framework for this Study
Figure 1.6.3 below shows a conceptual framework for this study. The conceptual framework depicts the causal relationship of the variables and the proposition of the study that, are Increased Government Funding, NSTC’s project funding s, Increased Participation in Institution in Research, and Monitoring of Research Project Results or Outcomes as independent variables, while Suitable Policy Environment for Research & Development is a moderating variable, and Improved Research & Innovation is dependent variable. 


[bookmark: _Toc8296537][bookmark: _Toc52883188][bookmark: _Toc97316593]Conceptual Framework
Independent Variable              Moderating Variables                 Dependent Variable
Increased Government Funding  


Improved Research & Innovation

· Technology advancement
· Improved economic performance and societal wellbeing.


Suitable Policy Environment for Research & Development


NSTC’s Project funds  



Increased Participation in Institution in Research




Figure 1.6.3: Conceptual frameworkMonitoring of Research Project Results or Outcomes

Source: Author 2021

1.7 Scope of the study
This study examines the effect of NSTC project funds on research and innovation and how it is contributing to meeting its mandate of improving the quality of life in Zambia. Thus identifying the effect of research funding on knowledge production and linking the expenditure to project outputs resulting in the contribution to the economic wellbeing.
Public funding on research and development are driven by the conviction that advances in scientific understanding can contribute to the national economic growth, hence, improving the quality of life among citizens. However, we still have limited knowledge on the effect of NSTC contribution to scientific research and on how its contribution is improving the quality of life in Zambia.
The aim of this study is to establish the effect of NSTC project funds on the promotion of research and development in Zambia. According to the study that was conducted by Sililo, there was an increase in government expenditure towards research and education as highlighted in the Third National Development Plan (TNDP). However, it was noted that the impact of research was still low as the country still exported raw materials.
The scope of the study is limited to Four NSTC institutional stakeholders, twenty-one NSTC staff and 66 Scientific researcher volunteers. The collection of data will be conducted by the researcher and will be done in a period of one month.  Each volunteer to the study will be asked to complete a questionnaire in order to evaluate the effect of the NSTC project funds. Data will be collected from volunteers in Lusaka province.
1. 8 Limitations of the study
The study hoped to get responses from the questionnaires in a specified period of time but questionnaires were received much later than anticipated possibly due to the restriction by institution under study following the outbreak of COVID-19. However, more questionnaires were administration and collected through online platforms to curb the risk. 










[bookmark: _Toc97316594]CHAPTER TWO
[bookmark: _Toc97316595]LITERATURE REVIEW
[bookmark: _Toc52883169][bookmark: _Toc97316596]2.0 Overview
This chapter reviews some studies done by other scholars with specific focus on the effect of NSTC project funds on the promotion of research and development in Zambia. It started by reviewing findings from studies conducted by other scholars with respect to research objectives. It then provided a gap analysis with regards to the empirical review. The chapter further reviews the theories in connection to this study from which the conceptual framework was drawn. Finally, a conclusion was given. 
[bookmark: _Toc52883170][bookmark: _Toc97316597]2.2 Empirical Review
Below is the empirical review of this study.
2.2.1 The Research Project funds
Small and medium-sized enterprises (SMEs) play an important role in research and innovation systems in decentralized market economies, choosing, developing, and implementing new ideas in pursuit of economic possibilities. This is also true in large part for other economies in which the government has a significant amount of ownership and influence over businesses. In addition to establishing a favorable socio-economic environment in which firms can carry out their socio-economic responsibilities, government policies actively encourage investment behaviors that are deemed beneficial to society but that firms might otherwise be hesitant to adopt, according to the World Bank. In addition to being fraught with uncertainty and difficult to coordinate, investments in knowledge and its application may swiftly become obsolete as other parties stand to gain from the same investments (OECD, 2014). It is possible that markets will struggle to allocate resources towards such endeavors if left to their own devices, even though such endeavors are advantageous to the entire society.
Governments may encourage innovation in a variety of ways, according to the Organization for Economic Cooperation and Development (OECD) and Eurostat (2018a). Depending on the nature of the innovation activity, public assistance may be focused on the inputs (for example, enterprises' research and development activities) or results of the innovation activity (e.g. by reducing the taxes owed on the economic returns to R&D). Subsidies, that is, a net transfer of resources, may be used to provide support for certain innovative activities, which may be more or less directly linked to the assistance. In order to incentivize or reward innovation initiatives, a variety of tools can be utilized to assist in the channeling of resources to enterprises. Governments have the ability to purchase (or pledge to purchase) products and services that are either required by or arise from innovative commercial practices. They can offer funding in the form of grants or loans, or they can encourage others to undertake such loans by giving guarantees in the event that a corporation is unable to pay back the money they borrow. Alternatively, they can infuse funds into enterprises in exchange for stock, allowing them to delay or avoid tax payments. It is possible for governments to pay third parties to offer services that enterprises require in order to develop, or they can provide such services directly through institutions under their control, such as government labs, to firms. In-kind support can take the form of the transfer of technology supported or owned by governments, or preferential access to data such as health or mobility records. It can also take the form of the awarding of exclusive rights to innovations through the use of intellectual property laws. It is not always the case that public investment and support for innovation are restricted to a country's physical limits. Examples include sovereign wealth funds and similar investment entities purchasing stock in firms throughout the world in order to gain a stake in their cutting-edge technological advancements. Through the actions of state-owned firms, which are widely considered to be part of the commercial sector, governments also give implicit support for innovation in the private sector (Arora, et al. 2020).
As stated in the United States of America's National Science and Technology Council (NSTC) (2021), the National Science and Technology Council (NSTC) is the primary means by which the Executive Branch coordinates science and technology policy across the diverse entities that make up the Federal research and development enterprise. The National Science and Technology Council's principal mission is to ensure that science and technology policy choices and activities are compatible with the President's stated objectives. The National Science and Technology Council (NSTC) develops research and development programs that are integrated among federal agencies and are aimed at achieving various national objectives. The activity of the NSTC is divided into committees, each of which oversees subcommittees and working groups that are focused on different elements of scientific and technological research and development.

Research project funds are frequently non-exclusive, with the same funds being used for a variety of goals in order to improve people's well-being in different contexts. It is also possible to group together different aims. For example, internationalization and professional progression are frequently linked together by awarding funding to young researchers on the condition that they spend some time in another country during their study. This sort of research funding is well represented by the Marie Curie award, which is a type of competitive financing provided by the European Union that serves as an excellent example. By combining job progress with mobility, the award accomplishes both goals at the same time. Additionally, internationalization is becoming increasingly popular in terms of organizing and coordinating efforts to address global issues (OECD, 2012b). The distinction between internationalization as a strategic goal and internationalization as the goal of a specific funding may be relevant in some cases, though. In the context of the global challenge, internationalization serves as a method for pooling resources, such as the co-funding of large-scale research facilities by two or more nations, which is an example of this approach. In contrast, the Marie Curie projects and the Fullbright Fellowships are examples of funding that have the goal of internationalization as their primary mission. Additionally, discovery or capacity building may be combined with proof of concept financing or engagement with specific players in order to encourage spillovers such as innovation or commercialization. Although it is not feasible to define all conceivable combinations of objectives in a report, the report makes an attempt to identify the most common combinations.
Many research funders have established in-house handbooks that describe the funding means they employ, and some have included funding means from other funders that they use as a standard against which to measure their own performance, according to Andrews (2016). Further examination revealed that many of these handbooks are tailored to the needs of the organization and serve as checklists meant for internal usage. Following up on this research, one possible direction would be to gather instances of these internal handbooks and synthesize their contents for potential use by developing nations in the future. In order for this work to be successful, it would have to be guided by the requirements of a clearly defined set of recipient developing countries and matched with handbooks of funding organizations from countries that are engaged in bilateral or multilateral cooperation with the recipient developing countries. While it is true that the aims of the implementation unit's policy culture dictate the reasons for which funding means may be deployed in principle, in reality national variances in priorities are not often responsive to the degree of analysis addressed by this study. The usual minimum list of objectives for research and innovation financing includes the promotion of internationalization, career progression, career renewal, capacity building, strategic priorities, partnership with industry, and the commercialization of academic research, among other things.
The most often used tools for allocating research money in a competitive manner are as follows: A well-known fund, project financing is used as a generic denotation for all sorts of competitive fixed-term resource distribution, and is the most often used. Projects are typically of a short to medium duration, and money is distributed in a competitive manner. It is normally required that the beneficiary provide a clear summary of aims, prospective results, and recipients, as well as a time range, before they may be considered. 
Program financing of a longer duration is typically associated with a portfolio of projects that are grouped together under a common topic and are carried out by a collaborative group of actors. In the context of research funding, the phrase can refer to either a collection of projects that are handled under one umbrella title or a group of projects that are seen from the perspective of the recipients. As an example, the Linne Centres of Excellence scheme in Sweden, which is administered by the Swedish Research Council, has multiple Centers of Excellence that, taken collectively, form a program from the perspective of the Swedish Research Council, which administers this scheme. In contrast, each Center of Excellence is a program in and of itself from the perspective of the recipients.
Stipends are a type of subsidy that does not often require thorough reporting on the recipient's performance. It can be used as a supplement to another financial fund or as a stand-alone financing arrangement in certain circumstances. Stipends are often used for the distribution of modest quantities of money and are not typically renewed. Funders employ stipends to subsidize research excursions, acquire small-scale equipment, and other comparable activities (Hong et al., 2003). (2016).
In its most basic form, a voucher is an agreement between the funder and a third party to compensate them for expenditures incurred on the recipient's behalf. The European Union provides a voucher program for small and medium-sized businesses to use when procuring research and development services (Hong et al (2016).
Grant is a generic phrase that can apply to a specific fund or to financial funds in general, depending on context. According to its specific form, a grant differs from an undertaking or a project in terms of the degree of autonomy granted to the recipient and the level of administration needed by the donor. The use of grants is widespread among philanthropic organizations, although ministries and research councils may also make limited use of this vehicle. Typical grants include the Howard Hughes Foundations Medical Investigator Program, which pays specific people rather than a scientific trajectory (Hong et al., 2003). (2016).
According to Hong et al. (2016) and UNESCO (2019), block grants (i.e. direct institutional allocations) are used by the majority of middle and low-income countries, however there are signs that this is changing. Block grants are the most cost-effective method of allocating funds, and they offer the advantage of allowing for more effective institution planning. They also provide research performers with the ability to exercise institutional autonomy, and they may serve as a vital corrective to directing. As a practical matter, this correction is necessary since it is impossible for planners to anticipate all of the many types of research competencies that may be required in the future. The block grant is also a useful tool for encouraging bottom-up participation in decision-making. The fundamental reasoning that underpinned science policy stated that competitively distributed funds would be focused on strategic goals, collaboration, and other such activities. While block grant financing would be utilized to encourage capacity building and fundamental research, other sources of funding would be considered (Weinberg, 1963, 1964; Rahm et al., 2020; Stokes, 2017). This argument was also consistent with the linear model of invention that had previously been the accepted wisdom. Many industrialized countries, on the other hand, have lowered the proportion of R&D money that is provided in this manner, for a variety of different reasons. The need to expand the ability to direct research financing and to link public research to particular social objectives is the most important of these. Direct institutional allocations are retained in certain nations, but performance-based financing is applied to sections of these allocations in other countries. So far, the majority of these initiatives appear to be geared on raising publication output, since bibliometric methods continue to predominate impact evaluations of research, despite the ubiquity of language about relevance and social impact (Bozeman and Sarewitz, 2011; IDRC, 2011).
For example, the UK's research assessment exercise (RAE), which has been renamed the Research Excellence Framework (REF), is the most dramatic implementation of this concept.  In this case, the exercise is a large-scale peer review exercise that is conducted on a nationwide scale, and institutions are granted funds based on how well they do in the exercise. The REF is executed by a method in which research fields are divided into units of assessment, which are then evaluated. Each unit has a panel of reviewers who are responsible for reviewing the proposals that come in from that particular location. This is a time-consuming and expensive process that typically takes one to two years. The activity has the advantage of raising system-wide awareness of the outputs that are being tallied, and there is systematic evidence to suggest that researchers are responsive to these measures when they are implemented. The net gain in publication counts is still uncertain, and the costs associated with maintaining this intervention are not yet known, but it is unquestionably the most successful method of directing the research community's focus toward publishing (Byung, 2017).
In addition, Caswill (2015) observed that some examples of the currently used funding modalities applied to some of the  funding systems include: one-step call: open call with no or very few restrictions on the type of topic (call for research in the natural sciences or humanities); one-step call: thematic (such as global challenges); two-step call: no restrictions on topics with very brief proposals for the first step and a full proposal for the second step; two-step call: thematic focus with very brief proposals for the first step Applicants must be able to pay a previously agreed percentage of the expenses of the planned study in order to be eligible for funding (Guston and Kenniston, 2014; Jacob and Hellström, 2012); and co-financing is required.
For countries with little or no publishing tradition may find it important to improve the investment on publications.  Increased publication counts is a necessary prerequisite for accessing international networks. Issues such as access to large research infrastructures are also in part determined by scientific performance, thus some focus on scientific performance is necessary (OECD, 2001, 2010b). This should not, however, be confused with increasing the social accountability of science. In fact, there is reason to believe that integration into international markets for science may best be pursued selectively and not promoted as a countrywide strategy. One rationale for this is that, in many instances, the focus on publication in international journals and excellence comes at the expense of research on local issues. This trade-off may be observed in all countries, but resource constraints may imply that it is more intensely felt in middle and low income countries (Chataway et al., 2007; Leach and Waldman, 2009). The NESTA-funded study on innovation focuses on the connection between industrial policy and science and technology (Allman et al., 2012). Additionally, a number of research are available that cover the topic of innovation finance (Edler et al., 2013; Georghiou et al., 2013).
Science, technology, and innovation (STI) are crucial to the long-term growth of any country, and this is especially true in the case of Zambia. Zambia's science, technology, and innovation (STI) sector has been unable to make a significant contribution to national development due to a number of challenges, including a lack of human resources, deteriorating infrastructure, obsolete equipment, and a failure to fully implement the provisions of the 1996 Science and Technology Policy, which included allocating 3 percent of GDP to fund research and development (R&D) activities. In general, research and development has received little money. It is as a result of these factors that the country is falling behind in STI development. The majority of research and development activities have been carried out on a modest scale, in fragmented and disorganized fashion across many centers and organizations, as well as by individual researchers. As a result, these research initiatives have had limited influence, and as a result, few intellectual properties (IP) have been realized as a result. In recognition of the fact that permitting the current situation to continue would be damaging to national economic progress, the government has introduced legislation.
In order to meet these difficulties, the government created the Strategic Research Fund (SRF) in 2007 to provide funding for basic and applied research in areas of national significance. Fund Management Committee of the Ministry of Higher Education administers this fund, which is overseen and executed by the National Science and Technology Council (NSTC). The Fund is intended for research and development of institutions or centers, as well as persons who must be affiliated with these institutions or centers. Zambia's Critical Research Fund (SRF) is a financing mechanism for supporting research in strategic areas that are aligned with the country's national development priorities. Its overarching goal is to provide assistance for fundamental and applied research and development in specified strategic priority areas within the STI system. The following are the specific objectives:
i. To provide funding for research and development in strategic and priority areas that have been recognized.
ii. To enhance research facilities at research and development institutes in order to support strategic research.
iii. In order to improve technical and scientific human resource capability in research and development and STI supporting institutions (iii),
iv. To provide financial support for local and worldwide joint research.
v. To provide financial support for postgraduate study of a strategic nature.
vi. The viability of providing complementary financing to research that has been sponsored by other funding sources.
vii. To assist with the dissemination of key research findings. 
viii. To provide support for the production and preservation of intellectual property (IP) resulting from research activities.
The goal of the government's science and technology strategy is to integrate science and technology into the nation's important economic sectors in order to increase competitiveness in the creation of high-quality products and services. 
The Youth Inventors Fund (YIF) was established by the government in 2007 with the goal of aiding young people in developing their scientific and technical ideas for possible commercialization. Innovations that are related to the production of wealth and employment, as well as the enhancement of the quality of life in Zambia are the focus of the Fund. As of 2013, the Youth Inventors Fund (YIF) has been renamed the Science and Technology Innovation Youth Fund (STIYF) in order to empower young innovators to play a vital role in driving the growth and development of critical sectors of the economy.
A youth innovation development, prototyping, and piloting grant from the STIYF is available to help this process. National Technology Business Centre (NTBC) or another organization may migrate successful ideas that are economically viable for upscaling purposes.
The funds are overseen by a Fund Management Committee (FMC) and a Technical Committee (TC), which are both appointed by the Ministry of Higher Education (MoHE), the Fund is administered through The National Science and Technology Council (NSTC) and the Council is in charge of overseeing the Fund's implementation and administration.
The ultimate goal of the STIYF is to encourage the development and use of scientific and technology breakthroughs by young people for the purpose of creating jobs and wealth. The specific objectives of the fund are to: support the development and piloting of scientific and technological innovations by young people; promote a culture of innovativeness among young people; and promote the acquisition and use of intellectual property rights by young people innovators. The fund is open to all zambian youth under the age of 36. Individuals and groups of young people are eligible to apply (NSTC STIYF Guideline, 2018)
An Innovation, for the purposes of this Fund, is a novel Scientific and/or Technological concept or procedure that alters the way something is done and has the potential to be economically successful. Locally produced or adapted inventions will be considered eligible, and they should make use of local raw resources to the greatest extent feasible (Mulonga, 2015).
In order to address national priority areas highlighted in the National Development Plans (NDPs), Vision 2030, and the Sustainable Development Goals (SDGs), projects must fall into one or more of the approved areas for support each year, which may include value addition to raw materials, renewable and alternative energy sources, human and animal health, agriculture, livestock, and fisheries, environment, water management, construction and building, engineering, and information and communications technology (ICT). A competitive application process is in place for the STIYF, and potential applicants are required to submit a completed standard Application Form as well as a copy of their NRC or birth certificate to the National Science and Technology Council (Mulonga, 2015).

[bookmark: _Toc97316598]2.2.2 The extent to which NSTC’s project funds influenced research activities in higher learning institutions 
While economists have studied the labour market for scientists and the productivity of scientists over the life cycle, they have not devoted as much energy to understanding the effect of resources on the production of scientific output (Stephan 2006). Moreover, studies that have attempted to examine this question have faced difficult selection concerns – namely, researchers and organizations that receive funding likely differ from those that do not receive funding on a host of unobservable as well as observable dimensions. There are several reasons why understanding the impact of government expenditure is critical. First, it is not obvious that such expenditures are effective. Waste or inefficiency may result in the unproductive use of government resources, and public support for R&D may crowd out private support (David et al. 2000). Government funding for scientific research may influence the size of the research sector as well as the productivity of researchers within the sector. A comprehensive cost benefit analysis would examine the R&D consequences of government funding on both of these margins. In this analysis, however, our focus is somewhat narrower. Here we attempt to identify the causal effect of receiving an NIH grant on subsequent research productivity.
As part of the project on Innovation, Higher Education and Research for Development (IHERD), which was funded by the Swedish International Development Cooperation Agency, the Organization for Economic Co-operation and Development (OECD) carried out a study on "Research-funding  and modalities: implications for developing countries" in 2017. Science and the organizations that create and fund science have received greater attention as a result of the rise of the knowledge society has developed which has turned out to be a crucial feature of economic progress and social wellbeing. One of the most notable consequences of this transition has been an increase in the proportion of monies given to block grant financing that are competitively awarded. A further development is the shift toward more research collaboration and internationalization in the field. The development of research-funds (agreements for allocating money to research groups, individuals, and organizations) as well as modalities (practical arrangements for implementing research-funds) have become strategic issues in science, technology, and innovation policy for a variety of reasons. This paper includes a descriptive and analytical assessment of the state of the art in research-funding tools and modalities, as well as an analysis of the implications of these instruments and modalities for middle- and low-income nations (Gaillard and Waast, 2018)
A common feature of research-funds is that they are non-exclusive, with the same funds being used for several purposes. It is also possible to group together different aims. Examples of internationalization include project-based learning, grant-based learning, and stipend-based learning. In terms of operationalizing research funds, the most significant distinctions amongst research funders may be seen in the modalities that they deploy. When it comes to the strategic planning and management of research funding, the modality is critical since it determines the expenses associated with managing and allocating funds (Geuna and Martin, 2013).
Gulbrandsen (2015) conducted a similar analysis on the Program for Innovation, Higher Education, Research, and Development (PIHERD) in the United Kingdom. A commissioned research for the Sub-program on Research and Innovation Policy within the OECD Program on Innovation, Higher Education, Research and Development (IHERD) has resulted in the publication of this paper. In addition, the primary program aim of the IHERD was to enhance and better coordinate strategic investments in research, higher education, and innovation on a worldwide scale, among other things. To achieve these aims, the sub-programme on innovation conducted research on worldwide trends in science, technology, and innovation systems and policies with a special emphasis on how these trends influence higher education and research institutions in middle- and low-income countries. Create chances for learning in order to disseminate and transfer information about research and innovation policy.
Research financing and research-based innovation financing are among the topics covered in this report, which is intended to inform science policy in developing countries in Africa and to supplement the existing analyses of innovation-financing with information on research financing and research-based innovation financing. It includes: a classification and description of key state-of-the-art funds and modalities used to provide public support for research and innovation (using criteria such as objective, target population, and financial mechanism); and an analysis of the main advantages and disadvantages of different funds and modalities, with a view to assessing their impacts on key policy issues, such as capacity building and increasing the contribution of the public sector to research and innovation. The study takes into consideration the possibility of interactions (either positive or negative) between the various funds. Specifically, the paper looked at public financing for research and innovation, with a particular emphasis on sources of innovation assistance that overlap with research funding.
According to a survey of the literature, agriculture and health are the two most active and well-funded research sectors in developing nations, with transportation and energy coming in at a close second and third, respectively. These are also the locations in where the greatest publicly available data can be found, which is a plus. There is a significant concentration of development cooperation funds in all four of these sectors. When you dig a little further, you'll find that emerging nations have a wide range of variations. According to the International Monetary Fund, Brazil invests 1.08 percent of its GDP to research, with 0.59 percent of the amount being government budgetary allocations or outlays for research and development (GBAORD). Neither South Africa nor India commit more than 1 percent of their total budget, of which 0.39 percent is allocated to GBAORD. South Africa devotes less than 1 percent, of which 0.39 percent is allocated to GBAORD. It should be noted that the diversity in the level of public financing for research and development across the aforementioned nations is in no way indicative of the ability of a particular country to employ research and development to generate economic growth (OECD, 2019).
Furthermore, increased public investment in research and development is not a goal in and of itself, but is better viewed as an investment in infrastructure for the economy's knowledge base. According to econometric research, there is a strong likelihood of a positive relationship between firm R&D expenditure and economic growth (OECD, 2019). GBAORD is so significant in that it offers a foundation upon which industry may develop and translate research into innovation, which in turn leads to increased economic growth and prosperity

Similarly, Lundvall, et al.  (2009) in his study found that Governments promote and funds science and technology research and innovation through its institutions around the world. For example, National Institute of Health (NIH) of USA allocates research funding in a largely formulaic way on the basis of priority scores derived from independent scientific reviews. Research funding on higher learning institutions are directly related to postdoctoral fellowships increase research publication and citations.
Further, a number of studies that have examined the relationship between research funding and publications find minimal positive effects, however, they recognize the potential for selection bias, which would result to overstatement of the true impact of funding (Averch 1987, 1988, Arora and Gambardella 1998, Benoit 2012). For example, Arora and Gambardella (1998) find that the “past productivity and other observable researcher characteristics such as institutional quality are correlated with National Science Foundation (England) award selection even after controlling for reviewer score, suggesting that their estimates may be biased upward.” Another set of studies have evaluated the effects of government sponsored commercial R & D using matched groups (Irwin and Klenow , 2016; Lerner 2009; Braistetter and Sakakibara 2010). Generally, these studies suggest that government funding can increase productivity. According to klette, Moen and Griliches (2014), “these studies are susceptible to serious selection biases. Pion (2001) compared the career and research outcomes of participants in NIH sponsored pre-doctoral training programs to two other groups of doctoral students and found that NIH support had little impact.
A study done by List (2016) in Europe found that Germany overtook England in terms of development through government sponsorship of scientists by sending them to Britain and the USA to acquire knowledge on how to develop and maintain machinery. The sponsored scientists were able to develop the same tools even better than the British and American counterparts when they returned home. Freeman and Lundvall (2017) credited List as an intellectual ancestor. The National Systems of Innovation (NIS) is a narrow perspective and is interested in how innovation takes place rather than to maximize the amount of innovation. NIS is more concerned with linking innovation and macroeconomic performance and aimed at mapping indicators of national specialization and performance with respect to innovation, research and development efforts and science and technology organization. National systems of Innovation take into account social institutions, macro-economic, regulation of financial systems, education and communication infrastructures and market conditions as far as these have impact on learning and competence building process.
Michael Porter says, “In a world of increasing global competition, nations have become more, not less, important. As a basis of competition has shifted more and more to creation and assimilation of knowledge, the role of the nation has grown.” Some authors argue that systems of innovation should be considered in terms of different functions that institutions perform (Johnson and Jacobson, 2013; Liu X and White, 2014). According to a study done by Edquist (2015), the functions involve provision of research and development, competence building, formation of new product markets, networking between or within organizations in order to share knowledge, incubating activities, financing innovation among others.  Learning and education is a very important aspect on both sciences based learning and experience based learning, also social policies, the functioning of labour markets and the organization of firms. The concept learning system should be used instead of “innovation system” (Viotti, 2012; Matthews, 2019).
According to Viotti (2002), innovation systems should be reserved for developed countries where the leading firms introduce innovations that are new for the world. In less developed countries incremental innovation, diffusion and learning may take place but not innovation (Stricto Senso). The aim of the concept of innovation systems is to identify that are of diffusion than which industrialized nation is the first in the world with an innovation. According to Freeman, the rate of technical change and economic growth depended more on efficient diffusion than on being first in the world with radical innovations as much on social innovations as on technical innovations. It seeks to identify how innovation takes place and how it is transformed into macroeconomic performance. Lall and Pietrobelli (2015) opined that in developing countries, the main function of R & D is to master, adapt and improve imported technologies and only at some relatively mature state does it become truly innovative. This is due to that in developing countries industrial enterprises conduct only a small fraction of total R & D, and public institutions are responsible for the bulk, often in isolation from the productive sector. The economy can succeed if it is characterized by learning, a willingness to absorb, digest and apply the knowledge gained.
NEPAD, or the New Partnership for Africa's Development, is the socio-economic development initiative of the African Union, and it is focused on the continent of Africa. It is a high-level platform for establishing policies and determining priorities in the field of science, technology, and innovation (STI) for African development. NEPAD's goal for science, technology, and innovation (STI) is that of "an Africa that is well integrated into the global economy and free of poverty" (NEPAD 2015). The overall objectives are as follows: to enable Africa to harness and apply science, technology, and related innovations in order to eradicate poverty and achieve sustainable development; and to ensure that Africa contributes to the global pool of scientific knowledge and technological innovations Many African countries have committed themselves to raising their gross domestic spending on research and development by 2015, in accordance with the NEPAD objectives, and to putting in place the appropriate policies to enable them to implement such choices. Global Research and Development is typically seen as an indicator of how committed a certain country is to funding research. However, the truth is that most nations in Sub-Saharan Africa spend less than 0.5 percent of their gross domestic product (GDP) on research and development. Developing countries such as Nigeria, for example, trail significantly behind in that just 0.20 percent of its GDP is devoted to research and development (African Innovation Outlook 2010: 37). Table 8.1, however, does not provide a full picture of the prevalence of Global Research and Development in Sub-Saharan African nations due to the fact that not all of the countries in the area have been included in the numbers below. However, it may be anticipated that Sub-Saharan Africa need a timely infusion of cash into science, technology, research and development.
[bookmark: _Toc97316599]2.2.3 The contribution of NSTC or research funded projects on the National wellbeing 
In this modern world, research, development and innovation are key factors for improving economic performance and societal wellbeing.  R & D is the basis of technology advancement for future developments in any field. Governments need to take advantage of the research support approach and accelerate and facilitate research and development activities. Government funding for public universities will help to train and guide postgraduate and professional students to produce innovation in research (Kuo and Ho, 2008). 
Policy makers and academics globally, have increasingly recognized the complexity and challenges to understanding how innovation and innovation systems contribute to the development of poor countries and the people.  Developed countries generate and apply science and technology so as to ensure their development. They have created the necessary preconditions for the generation, promotion, diffusion and application of scientific and technological knowledge.
While public support for innovation has played a significant role in the formulation of industrial and economic development policies around the world, the techniques and outcomes have been inconsistent. While public support for industrial policies continues to be a contentious topic (Warwick and Nolan, 2014) and growth-promoting industrial policies have proven ineffective in the absence of complementing reforms, most successful economies have relied on them at some time in their histories (Rodrik, 2010). Several objectives of innovation support policy have been identified, as described in the document. Policymakers are concerned with developing the most appropriate portfolio of support instruments to encourage and guide business R&D and innovation; generate solutions that transform or even create new markets; advance economic growth; and overcome long-standing societal challenges, such as those relating to health, energy, and the environment, as well as address short-term crises, among other things. Because of the diversity of objectives, it is frequently necessary to use a portfolio of support instruments rather than depending on a small number of policy instruments.
It is also necessary for innovation policymakers to consider a variety of restrictions, including the effects of their decisions across an extremely broad range of policy domains. Finance ministries, as well as the general public, are looking for proof that investments in corporate innovation provide as high a social return as expenditures in public infrastructure or other discretionary areas of spending, among other things. In order to avoid business innovation support from becoming a form of corporate welfare through regulatory capture, it is necessary to put in place appropriate controls. It is usually necessary to investigate alternative forms of assistance (Matthews, 2019).
The research tools contribute to the improvement of people's well-being by addressing issues such as internationalization. Funding devoted to the promotion of interactions beyond national boundaries. A combination of strategic-oriented financing targeted at inducing certain forms of internationalization goals, historical and foreign policy ties, assistance and development policy goals, and so on is typically used in this context. Especially when it comes to concerns such as access to large-scale research facilities, this form of funding can have a significant strategic impact (OECD, 2014).
According to a study conducted by the African Union (2014), research funding contribute to the improvement of people's well-being through promoting the careers of researchers. The money is intended for early-career researchers, often recent PhD graduates. PhD students are excluded from this financing aim since, in most countries, PhD education is considered to be a component of the tertiary education system. As a result, career promotion is narrowly defined as encouraging the pursuit of research as a profession after completing a PhD. Career advancement may also include specific financing to encourage the recruitment of members of underrepresented groups, or it may be paired with internationalization to encourage the inflow of highly trained workers. This type of funding may also include an upper age restriction, which is typically 40 years old, beyond which the scholar is no longer eligible.
Hubert and Louvel (2014) went on to say that research financing aids in the career renewal of scholars, which has become a new goal in many nations in recent years. Assumptions were made during the period when block grants were the predominant funding source that universities, research institutions, and national laboratories would fulfill this purpose through their core financing. The increasing emphasis on internationalization, as well as the interest in stimulating university-industry collaboration, has prompted research funders, such as the European Union, to include career renewal as a separate objective in their research funding programs, according to the European Commission. This financing purpose is also motivated by the need to refresh the research abilities of academics who may have been less research active in the past or who may have been deprived of access to research opportunities.
In addition, research funding enables for capacity building in areas such as blue sky research and science-driven innovation, according to Appelt and colleagues (2019). According to the report, this type of financing is often designated for fundamental science research that is motivated by curiosity or designed to encourage the growth of a certain subject or skill (e.g. nano technology, ICT, materials science). Countries may also opt to focus on developing capacity in a certain field of general research (for example, biotechnology) or a specialized niche of research (e.g. agriculture-related bio-science).



The research financing model proposed by Gans (2020) was in response to the findings of Appelt et al. (2019). Gans (2020) argued that research finance is becoming increasingly globalized, and that this has resulted in an increasing degree of isomorphism at the level of practices and institutions. In this regard, centers of excellence are an excellent example, and they are unquestionably the most popular device at the present time. While the center of excellence instrument is unrivaled for developing capacity in a given area, it is not appropriate or desirable for all competencies to be developed in this manner. Some sorts of infrastructure capabilities, such as research to support evidence-based policymaking, may be more cost-effective and smarter to develop regionally rather than nationally, particularly when it comes to research. Some types of support research for innovation and science policy may be better concentrated locally, whilst other parts of research support for science policy may be better clustered nationally. A research funding sector where talent and knowledge may overcome many of the restrictions of limited resources is the field of research financing.
In Zambia, the 1996 Science and Technology policy is still being used as a referral document and it provides a background for drafting of the revised version known as Science, Technology and Innovation policy of 2009. As stated in the 1996 S & T policy, one of the objectives was to impact on economic growth through creating wealth and jobs by supporting the creation of micro, small and medium enterprises (MSME), however, there are a lot of shortcomings such as the lack of support mechanism, which means that even today, the success rate of MSME is relatively low (Mwenechanya 2011:14). The Science and Technology policy of 1996, ‘Outlines more on restructuring of the institutional framework in science and technology by separating policy and advisory functions from the research and development function and creating of management board’. But at the same time, it is clear that very little of rationalization is covered in terms of creating funding mechanisms for research and development. Hence, creation of financial instruments that are strongly attached to government budgetary allocation has been critical to ensure sustainable operations of the scientific institutions. According to Gaillard (2010), the aim for developing countries is to develop an effective science and technology system and structure that is able to lobby and draw finances from the central government in order to finance its activities, and to implement science and technology strategies that target priority sectors of the economy. 
Further studies by Hodgson et al., (1994) noted that the outset, the application of the notion of national system of innovation within development context, with its focus on the process of creating and diffusing innovations within specific national economics is problematic (Freeman 1974; Nelson 1993; Lundvall, 2003). This approach stresses the networked flow of technologies and knowledge implementation.  Innovation led development indicates the way in which a region harnesses its assets is more important than initial ingredients with which it starts. For example, Ndulo (2014) revealed in his that Zambia has abundant land that can be used for agriculture purposes such as growing various crops, yet it is underutilized. Science and technology can play a huge role in addressing improved methods of farming, for example, developing adaptable or drought resistant crops that contribute to high yields which in turn can help in alleviating poverty affecting most local people.
Lall and Pietrobelli (2015) also argued in his research that the successful economic development is linked to a national’s capacity to acquire, absorb, disseminate and apply modern technologies. This is embedded in NSTC mandate. The council aims at giving policy makers and policy making bodies that are in charge of science and technology policy within government an analytical framework were innovation and learning are seen as important processes behind economic growth and welfare. 
Economic growth depends on innovation and the application of new knowledge in order to develop improved products and processes. In particular, research and development (R&D) investment is considered to be one of the most important factors for enhancing technological progress and economic growth for developed and developing countries (Wang et al., 2007; Romer, 2010; Grossman and Helpman, 2014; Aghion and Howitt, 2015). This has provided a strong signal to policy decision-makers to endorse technology-enhancing R&D policy for enhancing economic growth.
[bookmark: _Toc97316600]2.2.4 Challenges encountered in the project funds on research and development 
All governments are confronted with the issue of scarcity, but it is in times of extreme shortage that creativity and the ability to generate new solutions become the most critical. As a result, throughout the last two decades, there has been a growing emphasis on performance-based research financing in the public sector. While this is most prevalent in OECD member nations, evidence from the literature shows that emerging countries are becoming increasingly interested in performance-based research financing as well. The ability to conduct research is a critical precondition for developing countries seeking to maximize the potential of their human capital in order to achieve economic progress. Research, on the other hand, is a costly and unpredictable endeavor, and as a result, it is critical to have access to a broad variety of data and information on governance procedures in order to effectively direct and support public research initiatives (Arora, et al., 2020)
When regular financing circumstances and economic activity are disrupted, it poses a significant existential threat to firms, for whom retaining innovative capabilities may change from being a costly luxury to being an absolute necessity for existence. The COVID-19 crisis not only represents a significant threat to the ability of innovation systems to perform their normal functions, but it also represents an opportunity for these systems to be mobilized in order to provide new solutions to the immediate health, societal, and economic challenges posed by the pandemic. Investments in research and development (R&D) as well as broader innovation are critical in this context. Global efforts to respond to COVID-19's pernicious health effects, as well as the measures taken around the world to mitigate those effects, present significant challenges for innovation systems. They call into question fundamental assumptions about the definition of collective priorities; the bearing of risks and rewards; and the roles of the market, civil society, and governments – all while endangering the long-term viability of key productive and innovation capabilities, particularly in sectors that have been hit the hardest. A variety of options to assist in dealing with the health emergency and emerging from it as strongly as possible has been called on the inventive capabilities of enterprises and the larger private sector. Consequently, innovation support policies can make a significant difference in this context (Papaconstantinou and Polt, 2021). COVID-19, like the GFC of 2008 and previous economic crises, is having significant negative repercussions on business RDI through a variety of interconnected channels (see Figure 1). A growing body of data indicates that uncertainty is a primary motivator of corporate choices during times of crisis (OECD, 2021). R&D investment and patent applications by businesses have historically tracked closely with indicators of economic activity such as GDP, with both dropping significantly during the economic downturns that occurred in the early 1990s and the beginning of the 2000s. Investments in RDI are pro-cyclical on an aggregate level, and as a result, are more likely to decline during times of crisis (OECD, 2020). While it is expensive to halt R&D projects that are already underway, the history of the GFC reveals that the business sector was the first to reduce its R&D spending when the economy deteriorated in the 1990s.
Because every crisis is unique, it is difficult to draw conclusions from previous occurrences, both in terms of the possible consequences of the present crisis and the lessons that may be learned about the right policy response. Businesses are being forced to venture into uncharted territory at this phase of the COVID-19 crisis, in contrast to the last financial crisis. Small and medium-sized enterprises (SMEs) are currently limited by a unique and likely unprecedented mix of significant supply and demand limitations, along with extremely substantial uncertainty about if and how the crisis will be addressed. This ambiguity also makes it more difficult to determine the most effective policy response to the situation. The first chapter outlines some of the most salient characteristics of the current crisis, as well as its consequences for corporate innovation and the overall policy response to it. Combined with physical separation measures, lockdowns, both mandated and voluntary, lead to a reduction in the levels of production and consumption activities – particularly those requiring personal closeness and mobility. According to Papaconstantinou and Polt (2021), restrictions have complicated ramifications throughout the supply and demand chains.
Analysis of the published financial reports of large publicly listed R&D investors covering the second and third quarters of 2020 reveals significant differences across and within sectors in terms of how these companies are adapting their R&D investment portfolios, according to the Organization for Economic Cooperation and Development (OECD). Evidence from non-traded firms is more limited, but it does suggest to a threefold rise in the number of companies reporting a fall in R&D (22 percent more companies reporting lower rates of manufacturing R&D compared to 6 percent reporting higher rates) (Statistics Canada, 2020). Uncertainty is a crucial element influencing company reactions and the near forecast, according to large corporations' quarterly reports. Sector-specific concerns range from potential concerns about advertising revenue to uncertainty regarding the success of ongoing clinical trials in pharmaceutical companies to uncertainty regarding the future of transportation and personal services, particularly if business travel and tourism continue to contract significantly even after the pandemic has been contained. According to company reports, liquidity management, supply chain disruption adaption, and protecting employees and consumers are all issues that need to be addressed. The United Kingdom's Innovate UK assistance beneficiaries said that two-thirds of their future R&D plans remained unaltered, with the remaining businesses halting or reducing back on their initiatives, according to a sample of enterprises (Roper and Vorley, 2020).
However, because of the ongoing epidemic, company procedures must be regularly reviewed in order to keep up with the rapid flow of information and new regulations being implemented. When faced with a pressing need, adaptive innovation appears to be rather common. More than half (45.4 percent) of Canadian businesses reported that they had added new ways to interact with or sell to customers; nearly two-fifths (38.1 percent) reported that they had increased their internal use of virtual connections; and 2.8 percent of businesses reported that they had begun manufacturing new products in response to government requests to assist in coping with the crisis (Roper and Vorley, 2020).

If the COVID-19 crisis is to be distinguished from prior crises, one distinguishing element will be the recognition that innovation, in addition to its function in the succeeding economic recovery, has a clear and explicit role to play in the crisis' containment and resolution. In the case of COVID-19, this is particularly evident in the development of diagnostics, vaccines, and treatments, but this isn't limited to the sectors that are directly concerned with such issues. Designing new products and processes that increase society's ability to withstand and recover from the current and related future disruptions is important to society as a whole. The private sector possesses a considerable fraction of the necessary innovation capacity. Clinical trials have increasingly been done in private offices and specialized, for-profit research facilities in the United States, according to Azoulay and Fishman (2020), who note that this has been the case since the 1990s. The ability of (private or state-owned) businesses to adapt to changing conditions and respond with new solutions is also critical to the continuation and improvement of network services in the future.
In Sub-Saharan Africa, science, technology, and innovation systems are integrated into national science and innovation systems. In Sub-Saharan Africa, STI systems differ greatly in terms of socio-political history, geography, political and economic stability, colonial legacies, and, most critically (for the purposes of this study), the degree of institutionalization of research and development (R&D) (Gaillard & Waast 1988; Mouton 2008). In Africa's STI systems, research and development is largely carried out by universities, scientific councils, public research institutions, and certain nongovernmental organizations that are engaged in research-based activities (Gaillard et al. 2015). In the private sector or in industry, there are few instances of well-established research institutes that are still operational.
As one of the first outcomes of the African Union (2014) research, major milestones in science, technology, and innovation governance and policy development were "mapped" in each of the nations that participated in the survey. A comparative approach is offered in Appendix Table A8.1, which allows for a comparison of each country's S&T trajectory with the trajectory of the continent as a whole. During the 1960s, the majority of African countries achieved their independence. However, the formation of a national ministry of science and technology (or an analogous ministry) would have to wait, on average, another 20 years before it could become a reality for most countries. In reality, there is no such specialized ministry in place in four nations (Namibia, Rwanda, Tanzania, and Uganda) as of this writing. In the majority of these instances, the science and technology portfolio is housed under a ministry of higher education. One country, Cameroon, does not have a document outlining its scientific strategy. These data may indicate a lack of commitment to prioritizing science and technology issues in these countries. Meanwhile, we discovered indications of a recent commitment to prioritizing science and technology, as evidenced by the fact that nine nations have altered their science and technology policy texts since 2010. After reading this summary of crucial dates in the development and formation of STI policies and institutions, one is left with the feeling that most nations in Sub-Saharan Africa have only recently begun to put significant emphasis to science and innovation-related issues. For example, as we will see in the following section, a commitment to a science policy or to a science and technology ministry is insufficient if it is not supported by an investment in research and development in a country. Despite widespread support for science and technology, most governments in Sub-Saharan Africa have so far simply given lip service to prioritizing and giving enough funds for research.
In the case of Zambia, The draft policy acknowledged the following shortcomings in the 1996 Science and Technology policy among which included: the poor coordination of Science and Technology programs across the line Ministries. Although the NSTC was established as the coordinating organ for the sector, the effectiveness of the coordination system has been hampered by inadequate legislation, lack of rationalization in programing, disjointed and incoherent funding to research and development, and the absence of a common planning process and platform between the line Ministries and other key stakeholders. Additionally, it was revealed that the key Research and Development (R & D) institutions in the country are found in the public sector. The main focus of the research institutions is restricted to the mandate of the line ministries to which they belong as they obtain funding, and policy guidance from their line Ministries. Worse still, there is insufficient collaboration and rationalization of resources between the Universities and R & D institutions. This resulted in duplication of efforts thereby increasing the cost of research.
Since independence, Zambia did not have a national policy on science and technology and did not recognize the important role of science and technology played in national development processes. The 1996 National Science and Technology (S & T) policy was designed to embed S & T as part of the culture in key sectors to promote competitiveness. The ministry’s assertion in the S & T policy of 1996 admits that the absence of an economic policy framework that includes S & T aspects created a vacuum in spearheading development in key sectors of the economy (NSTP, 1996). Also, the 1996 S & T policy missions key objectives do not outline a pragmatic approach of how various tasks would be implemented sustainably. The main problem of the document being that it is overambitious, given that the instruments and infrastructures are far short of capacity, underfunded and lack resources. It does not provide the mechanism of how promoting indigenous knowledge will be developed in the long run. It also fails to address poverty alleviation strategies and it lacks a pro- poor approach.
For a long time, universities and the research institutions have constantly been underfunded and the government has not been able to develop instruments of how to fund institutions and other sectors. Overall, this created negative implications on the flow of knowledge amongst key actors. While it remains logical that universities and research institutions should function as sources for production and diffusion of knowledge, Zambia’s case is rather different (UNCTAD, 2006). Poor government allocation of funds directly for research activities has led to crippling operation capabilities. Daka (2014) agreed with the findings by UNCTAD (2006), and pointed that the higher education, research, development and innovation is underfunded. They have been a strong rhetorical and political commitment to invest in knowledge based society in Zambia, true investments in institutions and organizations of broad based national system of innovation have not materialized. Further, interactive learning and networking is poor within the national system of innovation. The Zambian national innovation systems emulate a model of national system of innovation, however, interactive learning and circulation of knowledge remain poor and lend little support to the processes of innovation.
Furthermore, many pitfalls in the research sector today are inherited from the post-independence era partly due to inadequate policy focus in science and technology and insufficient investment by the private sector in innovation programs (FNDP, 2006).
Ndhlovu (2015) also highlighted reasons for funding problems in the science sector in Zambia. He postulated that the research funding mechanisms are fragmented and inappropriate for the goal of addressing a nationally determined research agenda, which have led to duplication of efforts and wastage of resources, which has also led to a challenge in collecting data on the actual investments into research and development. Research institutions also receive funding from external sources such as multilateral and bilateral agencies, foreign universities, charitable organizations and international philanthropists. However, this source of funds has tended to tilt the research agenda to respond to the priorities of external funding sources. The draft policy sought to enhance the coordination and visibility of the science sector by elevating the position of the coordination and resource allocation organ of the current national innovation system, the aim being, to strengthen the sector and enable resource allocation (National Science, Technology and Innovation Policy, 2009). 
The strength of the National Innovation System from 1996 to 2012 were that firstly it is been able to work more closely with the private sector and act as a conduit for research innovations. Two research funds were created, namely the Strategic Research Fund and Youth Innovation Fund. However, National Science and Technology Council an organization tasked with regulating the sector found it difficult to influence the amount received and the activities under taken for institutions that were not under the Ministry of Higher Education.  Every public research institution could lobby central government for funds to carry out research. This resulted into duplication of effort. Also, the research funding mechanism was fragmented as it was mainly done through the line ministries. This also led to institutions not heeding the call to collaborate by NSTC.
The NIS 1996 to 2012 reflects the shift in government policy. With the change’ it was possible to tell how much is going to actual research as the government set up various research funds, for example the Science Technology Development Fund and the Strategic Research Fund with the aim that budgetary allocations towards research institutions would go to emoluments, building maintenance and general administration while the amount allocated to research funds would be used to specifically fund research projects. Research institutions are to apply for the funds and projects would be chosen based on merit. However, the NIS 1996 to 2012 could not greatly influence the amount allocated to research institutions, and to the science sector as a whole as the sector saw a steady decline in the appropriations received. In addition, placing of NSTC under a ministry meant that it reported to a permanent Secretary and therefore could not tell ministries not to apply for research grants directly from treasury.
In Zambia, the World Bank (2013) observed that there are constraints to science and technology development in the country. Since Zambia gained independence in 1964, the country's science and technology has been hampered by a lack of a national science and technology policy. In the absence of a national policy, the following consequences have occurred: (1) A poorly coordinated science and technology system (2) A lack of popularization of science and technology in the community (3) A poorly coordinated science and technology system (iii) The rigidity of the educational system (iv) Cultural System with Restrictions. (v) Inadequacies in the information and database systems of the Science and Technology System.
[bookmark: _Toc97316601]2.2.5 Measures to execute for research supporting institution to effectively carry out their mandate on promoting science and technology through support in research
The concept of National Innovation System was developed by Freeman and Lundvall. It was developed as an explanation to the reason why national growth rates differ, that is, because they have different research systems. The concept of national systems of production and learning was focused on the development of productive forces rather than on allocation of scarce resources.  Fredrich List pointed out the need for infrastructure development and institutions that would cultivate specialized and learned people. He said the most important resource was people’s mental capabilities (or intellectual) and wrote about the need to protect infant industries. The NIS is a narrow perspective and is interested in how innovation takes place rather than to maximize the amount of innovation (Freeman, 1995).  It is concerned with linking innovation and macroeconomic performance and it is aimed at mapping indicators of national specialization and performance with respect to innovation, research and development efforts and science and technology organization. National Systems of Innovation and macroeconomic approach takes into account the regulation of financial systems, education and communication infrastructure as far as these have an impact on learning and competence building process.
As highlighted by (Gans, 2020), efforts to incentivize private, market-based innovations addressing an urgent global challenge such as the pandemic face a fundamental paradox. Profit-driven innovators will ultimately wish to price their solutions at rates that will make access prohibitive to many people, which is a socially unacceptable outcome. The anticipation of “expropriation”, in turn, deters private investment, an innovation incentive paradox that highlights the limitations of the market mechanism and the need to identify appropriate instruments to serve the public interest.
Most governments have steered clearly on utilising market-replacing interventions within their statutory powers, such as those allowed by the Defense Production Act in the United States, which allows issuing loans to expand a vendor’s capacity, controlling the distribution of a company’s products and compelling companies to prioritise government orders over those of other clients. Instead, governments have mostly opted for moral persuasion and appeals to corporate responsibility, along with significant financial support, as allowed by emergency funding bills. Examples of recently adopted business innovation measures include, split between R&D tax incentives and other initiatives. It shows that some measures focus on promoting innovation in the fight against the disease, while others seek to support the overall business innovation ecosystem at a time of distress.
Research organizations play a critical role in the security and integrity of America’s research enterprise, complementing the role of the Federal Government. Many of the practices that research organizations implement are focused more on protecting the overall integrity of research than specifically addressing national security risks; however, research organization policies designed to protect research integrity also help guard against behaviors that pose significant national security risk. In fulfilling their role as stewards of research, including training the next generation of researchers, organizations should demonstrate robust leadership and oversight; establish and administer policies to promote transparency and guard against conflicts of interest and commitment; provide training, support, and information on research security, ensure effective mechanisms for compliance with organizational policies; and implement processes to assess and manage potential risks associated with collaborations and data (Rahm, et al. 2020).
The National Science and Technology Council (NSTC) of USA Joint Committee on the Research Environment (JCORE) Subcommittee on Research Security (2020) recommends that research organizations consider taking the following actions to help protect the security and integrity of research enterprise. The Subcommittee recognizes that the need and ability for research organizations to implement some of the suggested actions depends upon a number of factors, including but not limited to the nature, structure, and mission of the organization, the level and types of research activity it conducts, and available resources. Consequently, the implementation of policies and practices should evolve thoughtfully and appropriately to meet current and future challenges, including foreign government efforts to exploit, interfere with, or undermine our research activities and environment.
Ramamurthy (2018) also observed that there was need to increase awareness of and protections against circumstances and behaviors that may indicate risk to research security and integrity. Over the past several years, the U.S. Government and research organizations have become increasingly aware of concerning behaviors that indicate inappropriate foreign government interference in the U.S. research enterprise. These concerning behaviors are not limited to any one background, ethnicity, nationality, or research field. In many cases, researchers engaged in contractual relationships with terms that directed unethical and in some cases criminal behavior, often without disclosing to their U.S. employer or funder. Greater awareness protects organizations and researchers by helping them recognize potentially problematic circumstances and behaviors. The FBI can provide briefings on these matters upon request, and contact information can be found at the end of this document under Federal Government and Agency Contacts. 
Research organizations should ensure that all members of the research enterprise share awareness of circumstances and behaviors that may pose a risk to research security and integrity, including the following:  Certain conditions, contract terms, or other obligations associated with participation in foreign government-sponsored programs or entities, including talent recruitment programs, to include: 1. Contracts withheld or provided without a third-party certified English translation, 2. Contracts that allow for or encourage continued employment at U.S. research facilities or receipt of Federal research funds while concurrently working at and/or receiving compensation from a foreign organization, 3. Setting up or relocating a laboratory in a foreign country, 4. Obligation to file international patents, 5. Obligation to publish in particular journals, and/or list of a foreign organization affiliation in any published paper, 6. Obligation to share information that is or may be confidential (e.g., grant applications, peer-review information) with unapproved entities, 7. Obligation to withhold information from the U.S. home organization or funding agency, 8. Conflicts of time commitment (e.g., sum of all appointments totals more than 100%); 9. Purpose or stated goals of the program that conflict with goals of the U.S. home organization, 10. Obligation to participate in talent-recruitment activities, 11. Obligation to hire or provide career advancement opportunities to other participants in such programs, 12. Obligation to provide pre-publication data or other pre-publication information to the foreign entity, and 13. Obligation to prove loyalty or political fealty to a foreign government (Stokes, 2017).
Michael (2018) also added that establishment and maintenance of effective data security measures is critical to research and development. Data security and cybersecurity are a significant challenge to research security, as they are in many other areas. Research organizations should work continually to identify and implement measures to improve data security, internal breach prevention, and incident response processes, and to maintain compliance with relevant requirements. The National Institute of Standards and Technology (NIST) Cybersecurity Framework serves as a useful resource to help research organizations establish and maintain effective data security measures. The Framework is comprised of five core functions: A. Identify - Develop an organizational understanding to manage cybersecurity risk to systems, people, assets, data, and capabilities; Protect - Develop and implement appropriate safeguards to ensure delivery of critical services; Detect - Develop and implement appropriate activities to identify the occurrence of a cybersecurity event; Respond - Develop and implement appropriate activities to take regarding a detected cybersecurity incident; Recover - Develop and implement appropriate activities to maintain plans for resilience and to restore any capabilities or services that were impaired due to a cybersecurity incident. 
NIST also provides educational resources and examples of how research organizations have successfully used the Framework to improve their cybersecurity risk management (UNESCO, 2019). Measures has been put in place to prohibit participation by researchers in any government-sponsored talent recruitment program that has encouraged or directed participants to engage in behaviors that conflict with principles of research security and integrity, Any obligation for researchers to conduct R&D activities on behalf of another research organization or entity without the knowledge and approval of the employing organization, the foreign travel by researchers related to professional R&D activities, particularly when funded by a foreign entity, without justification regarding the benefits,  Extended travel by researchers that is inconsistent with funding received and/or the researcher’s organizational obligations, Association, affiliation, or collaboration by researchers with foreign entities identified on the U.S. government’s Consolidated Screening List, and Gifts that are provided to research enterprise participants with terms and conditions associated with research activities (Srinivas, 2016),
The US National Science & Technology Council (2021) revealed that success in this endeavor will require partnership and cooperation across the R&D enterprise, including the Federal Government, research organizations, private companies, and non-government organizations. Together, we can uphold the principles that bolster the integrity of our research enterprise, strike the right balance between openness and security, and ensure that the United States continues to engage in productive collaboration and remains a global leader in S&T. Implementing the recommendations in this report will help protect the security and integrity of the American and international R&D enterprises, while preserving the open and collaborative nature that has been critical to U.S. leadership in R&D. The goal is to ensure that scientists and students both U.S. and foreign national who follow laws, regulations, policies, and codes of conduct will be welcome and supported within a vibrant and secure enterprise that remains a desirable destination for researchers across the world.
Byung, et al. (2017) conducted on “An Empirical Study on the Improvement of R&D Competition Policy for the National R&D Program”.  It was revealed that despite the increase in government spending on R&D in South Korea (hereafter Korea), there have been limits in enhancing the impact and commercialisation of research outcomes. A new approach to the current mode of R&D is considered necessary to tackle this problem. In 2014, Korea implemented a new competition policy on national R&D by designating six R&D programs from four different government departments as Competition-type R&D. The purpose of this study is to examine the actual conditions for adoption and to further promote early establishment and wide implementation of the new competition policy on national R&D, and identify the ways for improvement. In this study, we have approached the case with a life-cycle perspective of plan–management–evaluation of R&D. Multiple sources of data collection included documents, surveys and unstandardized interviews with the staff members in the government sector organizations and agencies responsible for the nation interviews with the staff members in the government sector organizations and agencies responsible for the national R&D management. Based on the results of the analysis, we bring suggestions on three areas of improvement: (a) materializing suitable projects to enroll in the R&D competition program, (b) suggesting competition models for each stage of R&D life cycle; and (c) establishing the institutional basis upon which the policy may be widely adopted. Finally, we discuss possible improvements and the limits of this study.
Aiming to improve three areas of the policy, we make recommendations based on the findings of the analysis: (a) identifying suitable projects for inclusion in the R&D competitive program; (b) proposing competition models for each stage of the R&D life cycle; and (c) establishing the institutional foundation upon which the policy can be widely implemented. Finally, we examine prospective enhancements to the study as well as its limitations and communicate the significance of research security and integrity to those in positions of authority. 
Leaders of businesses establish corporate culture and are in a unique position to transmit information, particularly about values and priorities, to their employees. This feature is very significant in the context of research security and integrity, and it should be utilized to the greatest degree feasible. In their written and oral communications to their organizations, as well as to external stakeholders and partners, research organization leaders (e.g., governing boards, chancellors, presidents, executive directors) should consistently and regularly communicate the importance of research security and integrity, along with the actions their organizations are taking to ensure that security is balanced with openness. Those in charge of leading or managing their organizations' research enterprises, such as vice presidents/vice chancellors of research and their subordinate organizations, should be actively be involved in matters relating to research security and integrity, and they should ensure that the heads of their organizations are kept up to date on the latest developments and policies in the field of research (Weinberg, 2014).
Allman and colleagues (2015) argued that research security should be approached from an organizational perspective. The most appropriate approach for ensuring research security and integrity is one that encompasses the entire organization because research security and integrity are a shared responsibility of individuals, formal and informal research groups, organizational centers or other components, and organizations as a whole. As a result, companies should produce written research security implementation plans and should appoint a chief research security officer or an equivalent to oversee the management of research security. In the latter case, it should be made clear that research security is everyone's responsibility, and that the duty of the research security officer is to provide oversight.
Working groups and task teams for research security and integrity should be established. Organizations should include workers at all levels in the development and implementation of policies and procedures in order to achieve the greatest possible effectiveness. Employees benefit from this type of inclusion because it helps them grasp the challenges, see them from many perspectives, feel appreciated, and actively engage in work that has a direct influence on their careers. This is especially true for researchers and the organizations that employ them, where policies governing research security and integrity are critical to both individual and organizational success, and where policies governing research security and integrity are critical to individual and organizational success. Consequently, research organizations should establish and make visible cross-organization working groups and task forces composed of senior leaders, researchers, other relevant staff, and students where appropriate in order to discuss and develop strategies for better coordination and resolution of concerns regarding the security and integrity of the research enterprise, as well as to implement and evaluate those strategies. Additionally, this effort should highlight the importance of knowing and adhering to the ideas and values that are fundamental to both research security and integrity as well as the protection of human subjects (Weinberg, 2013).
There is a pressing need to design and maintain a comprehensive research security program. One of the most effective mechanisms for coordinating activities internally toward the goal of ensuring research security is a comprehensive program that takes into account multiple vectors of potential interference and collaborates with researchers, security officers, and administrators across the organization. In order to analyze the possible risks (e.g., legal, reputational, and economic hazards) connected with the loss of research data and intellectual property, as well as the potential for severe commercial or national security effects, organizations should construct a "risk profile." Cybersecurity, international travel security, insider threat awareness and education, and export control training should be included at the very least in research security programs. Cyber security elements can include robust access and device registration protocols, hardware encryption, and incorporating the use of commercial threat management and commercial compliance solutions into internal due diligence programs, depending on the organization's individual risk profile and resources. Collaboration with other organizations (e.g., within a university system or regionally) to utilize physical and intellectual assets and prevent unnecessary duplication is a common way to achieve economies of scale.
 Develop and implement rules for the organization that address conflicts of interest, conflicts of commitment, and transparency. A key component of the research sector is transparency and accountability. In order to safeguard the security and integrity of a company, it is critical to share information about potential conflicts with the appropriate parties. The disclosure of information that will allow for reliable assessments of if and where conflicts of interest and commitment exist should be mandated by research organizations, and these organizations should establish and implement adequate risk management policies as a result. Despite the fact that this document recommends practices for organizations that conduct research, the National Science and Technology Policy (NSPM) standardizes requirements for disclosure of information related to potential conflicts of interest and commitment from individuals who have significant influence on America's R&D enterprise, such as those in charge of federally funded research projects and those involved in the allocation and awarding of Federal R&D grants (Weinberg, 2014).

When it is acceptable, research organizations should notify funding agencies about potential conflicts of interest or commitment. This is especially important in cases when the research organization is unable to reduce or manage the conflict. Whenever nondisclosure raises suspicions of unlawful activities, companies should contact the proper law enforcement agencies as well. When it comes to practical matters, it should be made clear to all researchers, including any students who may be involved in research, that the appropriate action to take when in doubt about any matter relating to research security or integrity is to consult the relevant organizational official, who should be clearly designated by the organization. These considerations are especially important when contemplating potential involvement in foreign government-sponsored talent recruiting schemes, which frequently issue contracts directly to researchers with the assumption that the scientist will sign the contract. The researcher's employer organization should be made aware of any such contract so that it may be reviewed to ensure that both the organization and the researcher are protected (Almeida and. Fernandes, 2015).
As a condition of employment, all information essential to detect and analyze any conflicts of interest and commitment must be provided to the organization. Regardless of whether or not those individuals are supported by Federal funding or involved in projects supported by Federal funding, research organizations should require the filing of relevant disclosures to the organization and maintain a repository of such filings from organizational employees and affiliates engaged in the research enterprise. Researchers (including postdoctoral researchers and other staff), graduate students engaged in research activities, and visiting scholars conducting research over an extended period of time should all be required to disclose their financial relationships with research organizations, according to the NIH (Bozeman and Sarewitz, 2011).
Research organizations should require that disclosures from research enterprise employees and contractors include the following information: organizational affiliations and employment; other support, contractual or otherwise, direct and indirect, including current and pending private and public sources of funding or income, both foreign and domestic; and other support, contractual or otherwise, direct and indirect, including current and pending private and public sources of funding or income, both foreign and domestic (BraChang, et al. 2019).
When referring to other support for researchers, this should include any and all resources made available to a researcher in support of and/or related to all of their professional R&D efforts, including resources provided directly to the individual rather than through the research organization, and regardless of whether or not the support received has monetary value (for example, even if the support received is only in-kind, such as office/laboratory space, equipment, supplies, or employees). Resources and/or financial support from all foreign and domestic entities, including, but not limited to, gifts provided with terms or conditions, financial support for laboratory personnel, and participation of students and visiting researchers supported by other sources of funding, should be included (BraChang, et al. 2019).
Aside from that, participation in, or applications to, programs sponsored by foreign governments, funds, or businesses (including foreign government-supported talent recruiting initiatives) are now or will be considered. Some talent recruiting programs promote or drive unethical and criminal activity, despite the fact that many nations support them for legitimate reasons such as luring talent in certain industries. Organizations should insist that people reveal any connected contract(s) upon request, in addition to the fact that they are participating, in order to completely assess risk. The individual's professional positions and appointments, both domestic and international, that are important to his or her relationship with the research organization, including affiliations with foreign entities or governments, must be disclosed. This includes named academic, professional, or organizational posts, regardless of whether or not compensation is received, and regardless of whether the appointment is full-time, part-time, or volunteer in nature (including adjunct, visiting, or honorary).
Furthermore, research organizations should mandate initial disclosures upon recruiting or assigning relevant responsibilities, as well as yearly revisions to disclosure reporting requirements. Annual revisions are necessary to accommodate for changes in the circumstances of people' lives. Additionally, businesses should assess if certain sorts of changes, in addition to the initial and yearly updates, may need the sharing of information more quickly.
Research organizations should help their workers, affiliates, and students with the disclosures that are necessary in order for the organization to comply with the disclosure requirements of federal funding agencies, according to the National Institutes of Health. It may be possible to reduce the administrative load by employing online forms that allow for modifications while also retaining a record of previous disclosures.
According to another study conducted in the United States by Chataway et al. (2017), there is a pressing need to guarantee compliance with Department of Homeland Security regulations for reporting foreign students and foreign researchers information. Designated School Officials (DSOs) and Exchange Visitor Program Responsible Offices (ROs) should ensure that foreign students and foreign researchers' information in the Student and Exchange Visitor Information System (SEVIS) is updated on a regular basis in accordance with U.S. Department of Homeland Security (DHS), Immigration and Customs Enforcement, Homeland Security Investigations requirements and by Exchange Visitor Program Responsible Offices (ROs) in accordance with U.S. Department of Homeland A web-based system, SEVIS, is used by the Department of Homeland Security (DHS) to maintain information on Student and Exchange Visitor Program (SEVP)-certified schools and nonimmigrant students who come to attend those schools, as well as the Department of State (DOS), which uses it to maintain information on DOS-designated schools and exchange visitors who come to attend those schools. It is a crucial instrument that the Department of Homeland Security (DHS) use to preserve national security while also facilitating the lawful admission of nonimmigrants into the United States for educational and cultural exchange purposes. It is the responsibility of research organizations to ensure that international students and foreign researchers are fully aware of the disclosure obligations linked with SEVIS and that they comply to all applicable deadlines and policies. Students and research groups that fail to provide any needed information to the Department of Homeland Security (DHS) in a timely way may suffer undesirable penalties, which may include decertification, withdrawal of funding, and loss of immigrant status, among other things.
It also advocated the formation of regulations for digital permanent IDs, which were later rejected. The policies of research organizations should specify that research enterprise employees, contractors, and affiliates must be registered with a service that provides a digital persistent identifier (DPI) for that individual, as well as that organizations must have access to relevant information disclosed through the DPI in a manner that is consistent with applicable laws. Relevant information disclosed through the DPI may include employment, grant funding, professional R&D affiliations, and publications. Distinguished researcher identifiers (DPIs) are a significant tool for precisely associating academics to their prizes, publications, and research outputs. The use of DPIs has a number of advantages, including improving research rigor by ensuring that researchers receive credit for publications and data sets, as well as for other scholarly works; streamlining the tracking of funds received and the notification of future funding opportunities; and searching for scholarly works and collaborators.
Young (2018) stated that in order to grow research in England, it is necessary to teach participants in the research enterprise on responsible conduct of research, which is similar to what was proposed in the previous study. The 2007 England COMPETES Act requires that undergraduate students, graduate students, and postdoctoral researchers supported by the National Science Foundation (NSF) get training in the responsible and ethical conduct of research (RECR). This criterion was also formalized in January 2010, and the training must take place throughout the time of the grant's duration. Over the course of the years, additional agencies (e.g., the National Institutes of Health and the Department of Agriculture) have mandated RECR training in some contexts, or have otherwise made RECR training available to research staff even in situations where Federal standards do not apply. Training in the Responsible Conduct of Research (RECR) is essential for informing present and prospective researchers about the importance of research integrity and the responsibility of researchers in preserving it. It is recommended that all organizations conducting organized research, regardless of funding source, provide RECR training to all researchers, including new students and visiting scholars. It is also recommended that all organizations performing organized research include annual refresher training where applicable. It is recommended that the training content include requirements and processes for disclosing conflicts of interest and commitments, as well as training on upholding core organizational values and protecting intellectual property, as well as training on the responsible and ethical conduct of research. Because all institutions that receive NSF money already have RECR programs in place, there are a plethora of examples of material from which to draw inspiration. In addition to the resources compiled by the National Science Foundation, the Department of Health and Human Services Office of Research Integrity has a plethora of information on RECR.

The research funding mechanisms required to give assistance for individuals considering participation in foreign government-sponsored talent recruiting initiatives that were lacking in Germany (Edler 2012), Unscrupulous and illegal activity is encouraged or directed by some foreign government-sponsored talent programs, including some of those identified as examples in Recommendation. Participation in these initiatives may represent dangers to the integrity and security of the research enterprise, and hence transparency and complete disclosure are required in order to adequately assess these risks. Research organizations should support their researchers in examining contracts and understanding the ramifications of any commitments that persons may be making, as well as the possibility of exploitation when applicable.
Similar to this, a study conducted by Edler (2012) and Glenko (2019) in Turkey recommended the development and execution of effective ways of finding violations of disclosure regulations and other actions that compromise the security and integrity of scientific investigations. Similarly to the discussion in Recommendations, the timely sharing of required information is vital to the protection and integrity of the research industry. The development of tools to identify situations when disclosures are inadequate or erroneous, or where disclosure regulations are otherwise ignored, is also a priority for research organizations. Documenting and reporting infractions to the appropriate authorities increases the capacity of such authorities to uncover and investigate the violations. The establishment and administration of clear mechanisms for recognizing, recording, and reporting to appropriate authorities incidents in which people fail to comply with organizational policies involving conflicts of interest and commitment should be a priority for research organizations. Organizations conducting research should collaborate with law enforcement, federal funding agencies, and the private sector in order to develop more effective tools for identifying potentially problematic foreign relationships, according to the report. It is appropriate for researchers to assist law enforcement in their investigations and analysis aimed at uncovering violations, including sharing disclosure statements to the extent that such sharing is consistent with privacy laws and other legal restrictions, as well as to the extent that such sharing does not interfere with law enforcement activities.
A study carried out in Spain by Mendez (2017) suggested that in order to improve research and development, it is necessary to ensure appropriate and effective consequences for violations of disclosure requirements and participation in other activities that endanger the security and integrity of research data. To ensure research security and integrity, it is critical to ensure that appropriate consequences are applied when ethical standards, agency and organizational regulations, and relevant laws are violated. Such ramifications assist in communicating the significance of research security and integrity while also discouraging activities that might be detrimental to the research business. The most suitable punishments may be determined by funders or the courts in certain circumstances, while the most appropriate sanctions may be determined by the research organization in other cases. A wide range of punishments, compatible with applicable legislation and their governing agreements, may be considered by research organizations, depending on the nature of the breach, which may include, but is not limited to, the following:  Keeping the grant, contract, or agreement in place, but necessitating the replacement of the individual(s), with prior clearance from the appropriate Federal agency if necessary;  The termination of grant funding to individual researchers; The imposition of probation; The revocation of tenure;  The termination of employment or contract; and/or  The expulsion of a researcher from the university.  In addition to these measures, civil and criminal penalties under federal and state laws in the United States may be applicable in certain circumstances, such as when individuals intentionally provide incomplete or incorrect information during the grant funding process, or when individuals misappropriate trade secrets. A research institution should disclose information about offenders with the appropriate Federal funding agency to the degree permitted by law in order to improve the efficacy of reaction actions. Companies should be aware of and adhere to any legal duties they may have to disclose information with funding agencies or other authorities, and they should take steps to comply with such requirements.

Research organizations should incorporate in their employment agreements certain clauses that are targeted to the security and integrity of their research. Such agreements also have the advantage of being legally binding, which means that they safeguard both the research organization and the workers who work for it in this capacity. When developing employment agreements, research organizations should consider including provisions that: a) to the extent permissible by law, establish clear expectations regarding conducting and reporting activities outside the period covered by the employment agreement; and b) provide for the continuation of employment after the termination of the employment agreement (e.g., during summer months for academic year appointments). Research security training and adherence to codes of conduct on the responsible and ethical conduct of research should be clearly defined, and clear expectations should be established. • Enable organizations to take effective action against those responsible for infringing on the research security and integrity principles and standards, including incidents involving improper activity on the part of persons sitting on federal merit evaluation committees.
It was proposed by Georghiou and colleagues (2013) in Russia that organizations promoting research and development should set up an organized assessment and approval procedure for formal research collaborations in order to ensure that they are effective. The establishment of a centralized review and approval procedure for examining formal research partnerships or contracts with outside firms in order to analyze possible risks to the security or integrity of the research enterprise should be a priority for research organizations. Many research institutions include offices of sponsored programs or similar offices, which have access to legal advice and are responsible for evaluating the terms and conditions of research assistance grants, contracts, and other forms of financing and cooperation. Fundamentally, research partnerships entail entrusting valuable work to another individual, group of individuals, or organization(s); as a result, responsible participation in research partnerships necessitates familiarity with and trust in all parties involved, as well as elements of risk assessment and management, i.e., a careful assessment of risk, as well as the potential for project success and benefit, is critical to protecting individual and organizational interests. A benefit and risk evaluation should take into account the following considerations: affiliations with the outside entity or entities and comprehensive ownership (i.e., direct and indirect) of the outside entity or entities; potential value of intellectual property resulting from the research; planned research activities, including subject areas, type of activities, research location(s), publication rights or intentions, and information sharing; personnel exchanges with the outside entity or entities; export control considerations; and information sharing.

Travel by researchers is often necessary for effective cooperation, but it can also present possibilities for ill-intentioned players to get research information in an unsavory manner. As a result, research institutions should put in place plans and processes to manage international travel while not unnecessarily limiting the conduct of scientific investigations. Such programs could include those established through the efforts of organizational export control or research compliance offices to examine travel by researchers and administrators for possible violations of export control or research compliance regulations, software use restrictions, and other safety and security concerns. Individuals traveling abroad should notify the organization in advance; researchers traveling abroad should be provided with secure, blank loaner laptops and phones; laptops, tablets, smartphones, and other electronic devices should be wiped to protect against digital exploitation before, during, and after foreign travel; and policies and procedures for protecting and safeguarding research information and materials while on foreign travel should be established and followed.
In addition, the response of the R&D and innovation business to COVID-19 has been quite diverse and inconsistent. Even while for some, the crisis provides a chance to scale up such initiatives, the ability to innovate across a wide range of industries is under severe strain. However, the mobilization of corporate innovation resources and capabilities is critical for resolving the present economic crisis as well as long-standing economic and societal concerns in the long run. Because nearly 70% of research and development in the OECD area is now carried out by businesses, how governments incentivize and influence research and innovation in businesses can have significant implications for our future. Research and innovation in businesses is a critical component of restoring resilience to the economy and society (OECD, 2020).
Governmental innovation support programs must be able to direct private innovation efforts to the areas where they are most required, particularly in situations when market signals are lacking and coordination is particularly difficult. Recent statistics and analysis from the OECD reveal that governments' policy mix does not always correspond to their stated objectives. As long as they are structured and administered consistently, research and development tax incentives are effective in fulfilling their general R&D-raising objectives. Although they are useful as a tool for aligning innovation with broader social needs, they are insufficient as instruments for encouraging investment in knowledge at the interface between basic research and actual product or process development, as well as for encouraging investment in knowledge at the interface between basic research and actual product or process development (OECD, 2020).

The assumptions that underpin the global policy consensus on the appropriate role of government in funding and promoting innovation are likely to be challenged further in the coming years, particularly in the context of climate change. Small and medium-sized enterprises (SMEs) can benefit from business innovation support today, thanks to a delicate balance of international accords that control what national governments can do to assist their firms in innovating without sparking punitive responses from other nations. To redesign their innovation support portfolios in parallel with their partners and competitors in other countries, governments must first develop a clear understanding of the trade-offs they will have to make. International collaboration will most often be in the best interests of national self-interest, including when it comes to providing business support for innovation (European Commission, 2014).
When it comes to improving the design and administration of innovation support during crises, governments can benefit from one another's experiences. While there are several types of public support for innovation, measuring, tracking, and comparing these supports in order to allow reciprocal learning is not always straightforward. Governments must also continue to invest in evidence about their innovation support policies, in addition to other capabilities, in order to improve their effectiveness and efficiency. For this to happen, it is necessary to break down silos and build capacities to leverage this information. This is a continuous goal for the Organization for Economic Cooperation and Development (OECD), both in terms of measurement and policy analysis (Srinivas, 2016).





[bookmark: _Toc52883176][bookmark: _Toc97316602][bookmark: _Toc52883191]CHAPTER THREE
[bookmark: _Toc503500351][bookmark: _Toc510792873][bookmark: _Toc8372250][bookmark: _Toc16233588][bookmark: _Toc52883192][bookmark: _Toc97316603]RESEARCH METHODOLOGY
[bookmark: _Toc503500352][bookmark: _Toc510792874][bookmark: _Toc8372251][bookmark: _Toc16233589][bookmark: _Toc52883193][bookmark: _Toc97316604]3.0 Overview
This chapter sets out the various stages and phases that were followed in conducting the study. This presents the research approach and research design suitable for the research. It therefore, highlights the study research philosophy, study population, calculation of sample size, sample size and sampling techniques, It further explains how the data were collected, analyzed by appropriate statistics tools to get best results, the validity and reliability of the instruments used and ethical consideration.
[bookmark: _Toc16233590][bookmark: _Toc52883194][bookmark: _Toc97316605]3.1 Research Approach
This study adopted a mixed design involving both qualitative and quantitative data. The research will employ a mixed descriptive design to collect both quantitative and qualitative data. The use of a mixed design will increase the wider and deep understanding of the study phenomenon, and ensure triangulation thereby increasing the accuracy, reliability and credibility of the study (Kothari, 2004). Qualitative data approach will use in analyzing the responses from open-ended question from the semi-structured questionnaire. On the other hand, the quantitative approach will obtain responses on closed ended questions from the semi-structured questionnaire.
[bookmark: _Toc503500353][bookmark: _Toc510792875][bookmark: _Toc8372253][bookmark: _Toc16233591][bookmark: _Toc52883195][bookmark: _Toc97316606]3.2 Research Design
According to Creswell (2008) research design is described as a planned structured process of investigation of identified research objectives and questions that are logically conceived developed and answered as reliably accurately and objectively as possible. It primarily employs a descriptive research design, since it utilizes some elements of quantitative research methodologies. This type of design is appropriate as it attempts to describe or define a system, often by creating a profile of a group of problems, people or events, through the collection of data and tabulation of the frequencies on research variables or their interaction (Cooper and Schindler, 2006). A descriptive research defines questions, people, surveyed and the method of analysis prior to the beginning of data collection. A descriptive approach is also justified since it is efficient in collecting larger amounts of information within a short time. Also, this research design does not permit manipulation of the variables as Bichanga and Aseyo (2013) observed.
[bookmark: _Toc523809212][bookmark: _Toc7472766][bookmark: _Toc8372252][bookmark: _Toc16233592][bookmark: _Toc52883196][bookmark: _Toc97316607]3.3 Research Philosophy/Ontology
According to Saunders, et al. (2007) research philosophy relates to the development and nature of that knowledge. The research philosophy adopted contains important assumptions about the way in which the world is viewed. Ontology and epistemology are basically two fundamental philosophical foundations underpinning social science research. 
[bookmark: _Toc16233593][bookmark: _Toc52883197][bookmark: _Toc97316608]3.3.1 Epistemology
Epistemology is concerned with providing a philosophical ground for deciding what kinds of knowledge is possible and how to ensure that it is both adequate and legitimate (Saunders and Philip, 2007). The Epistemological stance that will be used in this study objectivist epistemology which holds that meaningful reality exists from the operation of any consciousness. It means that the mind of the investigator or researcher is thought to be separate from the world of objects of what is investigated. Epistemological will be relevant to this study in that the researcher will ensure objectivity in the study by separating herself from the respondents to allow them to express their views as things were on without interning. 
[bookmark: _Toc16233594][bookmark: _Toc52883198][bookmark: _Toc97316609]3.3.2 Ontology
Ontology is concerned with nature of reality. Crotty (2003:10) defined ontology as the study of being. It is concerned with “what kind of world the researcher is investigating, with the nature of existence, with the structure of reality as such.” Guba and Lincolin (2010: 83) state that the ontological assumptions are those that respond to the question as what is there that can be known or the nature of reality. In this study, researchers will consider the opinions, thoughts, interpretations and understanding of the respondents with regards to the topic through the open-ended questions in the questionnaire.
[bookmark: _Toc503500354][bookmark: _Toc510792876][bookmark: _Toc16233595][bookmark: _Toc8372254][bookmark: _Toc52883199][bookmark: _Toc97316610]3.4 Study Population
Target population refers to the entire group of individuals that are of interest to the research that will enable the research generate conclusions. The study will focus on the total 1 staff (senior and subordinate) at The National Science and Technology Council (NSTC) and 30 researchers selected from the University of Zambia, Copperbelt University, Zambia Agriculture Research Institution (ZARI), National Institute of Scientific and Industrial Research (NISIR) and Tropical Diseases Research Centre (TDRC). NSTC has been chosen because it is one of the institution that is charged with the mandate to promote science and technology through funding research and development in Zambia. The other institutions are institutions whom most of the NSTC grant recipients are affiliated to.
3.5 [bookmark: _Toc8372255][bookmark: _Toc16233596][bookmark: _Toc52883200][bookmark: _Toc97316611]Calculation of Sample Size
A sample refers to a list of selected items from the target population that is representative enough from which information is collected. In effect, the universe constitutes a sample. Preferably, the sample size should be small but representatively reflect the resources available (Kothari, 2004). To accomplish the task for this study effectively and efficiently, the researcher sampled 21 staff out of the workforce of 24 and 66 researchers out of a total of 77 researchers that have so far received a project grant from NSTC. The study will use the Cochran Sample size formula to calculate the sample size.

Below is the formula used to arrive at the sample size: NSTC Staff
Formula; n= N (1 + N (e2)
       Where;      n is the sample size
                        N is the study population
e is the precision set at 0.05
Total population is 24

Total=24
n= 24(1+24 (0.05)2

100/1+24 (0.0025)
24/1.145
                Total sample size =20.96
[bookmark: _Toc8372256][bookmark: _Toc16233597][bookmark: _Toc52883201]

Below is the formula used to arrive at the sample size: Researchers

Formula; n= N (1 + N (e2)
       Where; n is the sample size
                        N is the study population
e is the precision set at 0.05
Total population is 76

Total=76
n= 76(1+76 (0.05)2

100/1+ (0.0025)
76/1.145
                Total sample size =66.4
87 questionnaires will be distributed to the respondents.
[bookmark: _Toc97316612]3.6 Sampling Technique
This is the process of selecting a sufficient number of elements from the target study population so that the study of the sample and understanding of its properties or characteristics will make it possible for people to generalize such properties or characteristics to the population element Sekaran (2006). 
There are two types of sampling techniques; probability sampling and non-probability sampling. Probability sampling is the situation whereby each element in the population has an equal chance or probability of being selected as a sample subject. In non-Probability, the element has no equal or predetermined chance of being selected as a subject (Sekaran, 2006). In the study, the researcher proposed to adopt the both sampling procedures to avoid researcher’s biasness. The non-probability sampling was used on senior staff and heads of units while probability was used on subordinate staff and the grant recipients. These techniques have been selected to make efficient utilization of the resources allocated to the study.
[bookmark: _Toc8372257][bookmark: _Toc16233598][bookmark: _Toc52883202][bookmark: _Toc97316613]3.7 Data Collection Instruments
The main purpose of data collection is to answer the research questions formulated and research objectives set for this research. According to Morris (2001) data collection procedure is the process of gathering pieces of information that are necessary for research process. The data collection method and instruments proposed for this research from the field is a semi-structured self-administered questionnaire comprising of both closed and open-ended questions will be distributed to subordinate and senior staff from NSTC and the grant recipients. The study will use both secondary and primary data. However, it will mainly depend on the primary information that will be obtained from the field using questionnaires and the interviews templates.
[bookmark: _Toc503500360][bookmark: _Toc510792882][bookmark: _Toc8372258][bookmark: _Toc16233599][bookmark: _Toc52883203][bookmark: _Toc97316614]3.8 Pilot Testing
A pilot test was conducted to detect the weakness in the design and instrumentation and provide a proxy data for selection of samples. Therefore, to establish the reliability of questionnaires, a pre-test done in which the data collection tools were given to the research supervisor to determine if they are appropriately constructed to collect the needed data from the respondents. Also 5 questioners were distributed to the 5 respondents who were not part of the main research.
[bookmark: _Toc503500363][bookmark: _Toc510792885][bookmark: _Toc8372260][bookmark: _Toc16233600][bookmark: _Toc52883204][bookmark: _Toc97316615]3.9 Data Processing and Analysis
Data analysis is the process of editing and reducing accumulated data to manageable size, developing, summarizing and applying statistical summaries (Cooper et. al 2008). According to Mugenda (2008) data analysis is the process of cleaning and summarizing data so that it becomes meaningful information that can easily be interpreted and concluded to support decisions making. The study used Statistical Package for Social Science (SPSS) version 20 software (Chi Square Test and Pearson’s correlation coefficient) to summarize the findings in form of frequency and percentage charts, tables and graphs.
[bookmark: _Toc503500362][bookmark: _Toc510792884][bookmark: _Toc8372259][bookmark: _Toc16233601][bookmark: _Toc52883205][bookmark: _Toc97316616]3.10   Reliability and Validity
Reliability is defined as the quality of consistency or explicability of a study or measurement. Kothari, (2004) asserts that in measuring instruments reliable only if it provides consistent results. Validity, on the other hand, is the most critical in a study as it indicates the degree to which an instrument measures what it is supposed to be measured.
The methodological research design needs to be reliable, valid and rigorous. It should allow results to be replicated with some satisfactory degree of precision and confidence within other settings (Sekaran, 1992; Kothari, 2004). To ensure validity the researcher will carry out a pilot test of the questionnaire with consultations from the supervisor and the technocrats or specialist in the field of study. This will help to identify errors involved in formulating the questionnaire. Hence, reliability and validity of data in this study will minimize measurement error, bias and enhance the thoroughness of research findings and interpretability through the use of a chi-square test to determine the connection of the variables under study.
[bookmark: _Toc8372261][bookmark: _Toc16233602][bookmark: _Toc52883206][bookmark: _Toc97316617]3.11 Ethical Considerations
Ethical approval will be obtained from the University of Zambia, and Informed consent will be obtained from all participants prior to the research. The respondents will be notified and be briefed on the objectives of the research and asked for permission before interviews begin. The respondents were assured of strict confidentiality of the information they would disclose.
[bookmark: _Toc16233603][bookmark: _Toc52883207][bookmark: _Toc97316618]3.12 Chapter Summary 
This section presented an overview scheme, plan or structure that aided the researcher in this study in answering the research questions, execution of research, approach respondents, when, where, and how the research was done and completed. It laid down the procedures and analysis of data. It is presented in terms of introduction, research approach, research design, philosophy, target population, sample size and sampling technique and data collection, as well as the validity and reliability of the instruments to be used and ethical consideration.
[bookmark: _Toc65131554][bookmark: _Toc536722975][bookmark: _Toc4428936]
















[bookmark: _Toc97316619]CHAPTER FOUR 
[bookmark: _Toc97316620]PRESENTATION OF FINDINGS
[bookmark: _Toc97316621]4.1 Overview
This chapter presented the findings from the research questionnaire based from the research questions. It included the demographic characteristics and the main research questions. Thereafter, a summary of the chapter is given.  
[bookmark: _Toc94873674]Table 4. 1: Percentage distribution of respondents’ gender
	Gender
	Frequency
	Percent

	Male
	31
	48

	Female
	34
	52

	Total
	65
	100


Source: Field Data 2021
Table 4.1 above shows the percentage distribution of respondents by gender. It be seen that out 65 total respondents who participated in the study, 34 representing 52% of the respondents were females, while 31 (48%) were males. This entails that majority of the respondents who took part in the study were females. 
[bookmark: _Toc94873675]Table 5. 2: Percentage distribution of respondents by age category
	Age
	Frequency
	Percent

	30 years and below
	8
	12

	31-35 years
	23
	35

	36 -40 years
	21
	32

	41-45 years
	8
	12

	46 years and above
	5
	8

	Total
	65
	100


Source: Field Data 2021
Table 4.2 shows the age category of the respondents. It was shown that 23 representing 35% of the respondents were between 31-35 years, 21 (32%) were between 36-40 years, whereas 8 representing 12% each were between 41-45 years, and 30 years and below. Further, only 5 (8%) of the respondents were 46 years and above. The implication of these results were that majority of the respondents were between 31-40 years. 
[bookmark: _Toc93398760][bookmark: _Toc94873654]Figure 4. 1: Percentage distribution of respondents’ level of education

Source: Field Data 2021
In the figure 4.1 above, respondents were asked to their highest level of education attained at the time of the study. The results showed that 27 (42%) were at Masters’ degrees level, followed by those who were at undergraduate degree level represented by 24 (37%). Additionally, 8 representing 12% had diplomas, while only 6 (9%) had PhDs. This means that most of the respondents had masters degrees, implying that they were qualified enough to understanding research and development.        
[bookmark: _Toc94873676]Table 4. 3: Percentage distribution of respondents’ work department
	Department
	Frequency
	Percent

	Finance and accounts
	12
	19

	Programme Development and Implementation
	14
	22

	Administration
	5
	8

	Technical department
	9
	14

	Biological Sciences
	6
	9

	Technology and Marketing
	3
	5

	Environmental Engineering
	8
	12

	Department of Zoology and Aquatic Sciences
	3
	5

	Directorate
	2
	3

	School of Law
	3
	5

	Total
	65
	100


Source: Field Data 2021
Table shows the respondents; department of work, and it can be seen that 22% belonged to the program development and implementation, 19% of the respondents were from the finance department, and 14% were from the technical department. Further, 12% of the respondents were from environmental engineering, with 9% from biological science, and 8% from the administration. More also 5% each worked from administration department, and Department of Zoology and Aquatic Sciences respectively. Only 3% each indicated directorate and school of law. These result revealed that most the respondents were from program development and implementation and that data was collected various fields of study therefore the result were comprehensive.  
[bookmark: _Toc93398761][bookmark: _Toc94873655]




Figure 4. 2: Percentage distribution of respondents’ years of work experience

Source: Field Data 2021
Figure 4.2 above shows that 23 (35%) of the respondents worked for their respective institutions between 10-14 years, whereas 18 (28%) of the respondents worked for less than 5 years, and 15 years and above respectively, with only 6 (9%) of the respondents worked between 5-9 years. This entails that majority of the respondents with 35% worked for their respective institutions between 10-14 years.
[bookmark: _Toc94873677]


Table 4. 4: Percentage distribution on whether there were some changes
	Response
	Frequency
	Percent

	Yes
	56
	86

	No
	9
	14

	Total
	65
	100


Source: Field Data 2021
In table 4.4 respondents were asked on whether on there were some of policy changes that the institutions made to enhance execution of (NSTC funding) mandate in supporting research and development. Results showed that 56 (86%) agreed whereas 0nly 9 (14%) that there were no changes made. 














[bookmark: _Toc94873678]Table 4. 5: Policy changes that were made in the institutions to enhance execution of (NSTC funding) mandate in supporting research and development
	Policy changes
	Frequency
	Percent

	Introduction of two dedication funds (SRF and STIYF) for supporting R&D
	57
	16%

	It has established a unit (DRIC) within the university that promotes and guides research and development activities
	29
	8%

	Introduction of joint funding agreements to support collaborative research between Zambia researchers and counterpart in other countries
	30
	9%

	Identify particular thematic areas of research in the country
	36
	10%

	Introducing strategic target research in the country
	35
	10%

	Revision of guidelines to provide for marginalised and excluded groups
	33
	9%

	Upward adjustment of grants warded
	43
	12%

	Drafting and approving the Research Policy & Intellectual Property Rights at University level.
	29
	8%

	Developing M&E framework – to keep track of projects under development
	9
	3%

	The CBU-ACESM has on several occasions supported staff interested in responding to call for research proposals from NSTC to develop proposals.
	14
	4%

	Criteria for promotion was revised to favor those who publish more in high impact journals and this can only be done by those with research funding
	36
	10%

	Total
	351
	100%


Source: Field Data 2021
Table 4.5 above shows the results on policy changes that were made in the institutions to enhance execution of (NSTC funding) mandate in supporting research and development. It was found that 16% of the responses pointed to the introduction of two dedication funds (SRF and STIYF) by NSTC for supporting R&D; 12% alluded to the upward adjustment of grants awarded to scholars undertaking R&D. Additionally, 10% each indicated that the criteria for promotion was revised to favor those who publish more in high impact journals done by those with research funding; identification of particular thematic areas of research in the country; as well as establishment of  strategic target research in the country respectively.  
9% each said that the institution revised the guidelines to provide for marginalized and excluded groups; introduced joint funding agreements to support collaborative research between Zambia researchers and counterpart in other countries. 
Further, it was revealed that 8% of the responses each attributed to the established a unit (DRIC) within the universities that promotes and guides research and development activities; and drafting and approving of the Research Policy and Intellectual Property Rights at University level. 4% of the responses pointed to the supporting of staff interested in responding to call for research proposals from NSTC to develop proposals, and lastly 3% indicated the developed M&E framework to keep track of projects under development.
[bookmark: _Toc93398762][bookmark: _Toc94873656]Figure 4. 3: Percentage distribution on whether NSTC researching funding helped to improve research activities in higher learning institutions in Zambia

Source: Field Data 2021
Figure 4.3 shows the results from a question in which respondents on whether NSTC researching funding helped to improve research activities in higher learning institutions in Zambia.  it was shown that out of all the respondents who took part in the study, 58 (89%) attested that NSTC research funding helped to improve research activities in higher learning institutions in Zambia, whereas 7 representing 11% disagreed. These results implied that majority of the respondents were of the view NSTC researching funding helped to improve research activities in higher learning institutions in Zambia, and therefore was an issue in enhancing research undertakings in universities.  
[bookmark: _Toc94873679]Table 4. 6: Percentage distribution on the extent to which NSTC research funding helped improve research activities in higher learning institutions
	Extent
	Frequency
	Percent

	Very high
	3
	5

	High
	12
	19

	Moderate
	47
	72

	Very Low
	3
	5

	Total
	65
		          100


Source: Field Data 2021
Table 4.6 above shows that 72% of the respondents indicated that NSTC research funding helped improve research activities in higher learning institutions to a moderate extent, while 19% indicated higher extent, whereas 55 each indicated very higher, and very lower extent respectively.
[bookmark: _Toc93398763][bookmark: _Toc94873657]Figure 4. 4: Percentage distribution on the rate of effectiveness of the NSTC research funding in enhancing research activities in higher learning institutions and other institutions that carry out research since its introduction
Source: Field Data 2021
Figure 4.4 above shows the rate of effectiveness of the NSTC research funding in enhancing research activities in higher learning institutions and other institutions that carry out research since its introduction. It can be deduced that 42 respondents representing 65% said that NSTC research funding in enhancing research activities in higher learning institutions was effective, were as 23% indicated that it was not effective.
[bookmark: _Toc94873680]Table 4. 7: Percentage distribution on whether NSTC funded projects had influence on the wellbeing of the people in the community
	Response
	Frequency
	Percent

	Yes
	41
	63

	No
	24
	37

	Total
	65
	100


Source: Field Data 2021
Table 4.7 shows results on whether NSTC funded projects have influence on the wellbeing of the people in the community. It was found that 63% of the respondents agreed, were as 37% of the respondents disagreed. This implied that majority of the respondents were of the view that NSTC funded projects have influence on the wellbeing of the people in the community. 
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Figure 4. 5: Percentage distribution on whether NSTC funded projects contribute to the improved social and economic wellbeing of the communities in Zambia

Source: Field Data 2021
Figure 4.5 above shows the financings whether NSTC funded projects contribute to the improved social and economic wellbeing of the communities in Zambia. 54% said yes were as 47 percent disagreed.  
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Table 4. 8: Percentage distribution on how NSTC projects contributed to people’s wellbeing
	Contributions
	Frequency
	Percent

	It assists in enhancing people economic and financial growth
	39
	17%

	It has helped in training and guiding postgraduate and professional students to produce innovation in research
	46
	20%

	Contributed to the development of poor people in the country
	28
	12%

	It has helped in disseminating and applying some modern technologies in improved products and processes in communities
	53
	23%

	It has helped policy makers  to come up with some  policies that supports and improves the lives of people
	34
	15%

	It has helped Institutions and Companies develop new products and processes
	31
	13%

	Total
	231
		100%


Source: Field Data 2021
The respondents in table 4.8 above were asked a multiple response question in which they were required to explain how NSTC projects contributed to people’s wellbeing. It was deduced that majority of the respond out of 231 total responses obtained, 23% said that NSTC projects helped in disseminating and applying some modern technologies in improved products and processes in communities, 20% said it has helped in training and guiding postgraduate and professional students to produce innovation in research, 17% said it assists in enhancing people economic and financial growth, 15% of the respondents indicated NSTC projects have helped policy makers  to come up with some  policies that supports and improves the lives of people, and lastly 12% of the respondents indicated that NSTC contributed to the development of poor people in the country.
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Figure 4. 6: Percentage distribution on whether faced some challenges in the project funding of research and development

Source: Field Data 2021
Respondents in table 4.6 above were asked on they whether faced some challenges in the project funding of research and development. It was revealed that majority of the respondents with   92% agreed, whereas 8% disagreed. 
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Table 4. 9: Percentage distribution on challenges encountered in the project funding on research and development
	Challenges
	Frequency
	Percent

	Lack of support mechanism for Research and Development (R&D)
	25
	6%

	Lack of career development and training on the part of the staff
	33
	8%

	Unsound financial management practices in NSTC
	19
	5%

	Too much bureaucratic process in accessing funds for research from NSTC and the institute of affiliation
	46
	11%

	Underfunding and lack of financial resources to support research activities
	44
	11%

	Lack of advanced technology in the higher learning institutions and other research institutes to support research and development 
	37
	9%

	Disjointed and incoherent funding to research and development
	36
	9%

	Absence of a common planning process and platform between the line Ministries and research institutions resulting in duplication of efforts and wastage of resources
	35
	8%

	Weak monitoring system on management of funds on those who have accessed
	43
	10%

	Lack of proper coordination, collaboration and rationalization of resources between the Universities, R & D institutions and NSTC
	37
	9%

	Lack of freedom to exercise the unbiased and independent attitude towards funding research activities
	29
	7%

	Challenges implementation and effectiveness of the mechanisms
	37
	9%

	Total
	421
		100%


Source: Field Data 2021
Table 4.9 shows the results from a multiple response question on challenges encountered in the project funding on research and development. It was revealed that out of 421 total responses obtained, it was found that 11% of the responses each indicated that they faced the challenge of underfunding and lack of financial resources to support research activities, and too much bureaucratic process in accessing funds for research from NSTC and the institute of affiliation respectively. In addition, 10% of responses attributed to weak monitoring system on management of funds on those who have accessed. Further 9% of the responses each indicated lack of advanced technology in the higher learning institutions and other research institutes to support research and development; lack of proper coordination, collaboration and rationalization of resources between the Universities, R & D institutions and NSTC; Disjointed and incoherent funding to research and development; and challenges implementation and effectiveness of the mechanisms respectively. 8% each stated Absence of a common planning process and platform between the line Ministries and research institutions resulting in duplication of efforts; and lack of career development and training on the part of the staff respectively. Further, 7% indicated lack of freedom to exercise the unbiased and independent attitude towards funding research activities, 6% of the responses indicated lack of support mechanism for Research and Development (R&D), and lastly 5% unsound financial management practices in NSTC.
[bookmark: _Toc94873683]Table 4. 10: Measures to put in place by the institution to improve the efficiency and effectiveness of NSTC in promotion of science and technology
	Measures at institutional level
	Frequency
	Percent

	Increased funding to the institution
	57
	22%

	Improved and Implement online grant management systems
	49
	19%

	Review and streamline the legal framework in science sector
	36
	14%

	Review science policy in order to improve coordination in the science sector
	46
	17%

	Incorporate promotion department in the grants process
	45
	17%

	Ensure ongoing training and development
	31
	12%

	Total
	264
	100%


Source: Field Data 2021
Table 4.10 shows the results on the measures to put in place by the institution to improve the efficiency and effectiveness of NSTC in promotion of science and technology, 22% of the responses indicated that there is need to increased funding to the institution, 19% said improved and Implement online grant management systems, whereas 17% of the responses suggested for the review science policy in order to improve coordination in the science sector; and incorporation of promotion department in the grants process respectively. 14% indicated the review and streamline the legal framework in science sector, whereas 12% said that there was need to ensure ongoing training and development.
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Table 4. 11: Measures Government should put in place to improve in promoting science and technology through research and development
	Measures
	Frequency
	Percent

	Increase funding towards research and innovation
	33
	9%

	Commercializing research to realize the benefit of the end product 
	28
	7%

	Building plan to continuously review the process
	38
	10%

	Elevate science and technology to sit in the President’s Office as this will give it the necessary attention
	31
	8%

	Review and implement science policy that cuts across all sector of the research in Zambia and coordinated by one agency
	35
	9%

	More research and development institutions should be engaged through a platform for exchange of ideas on best ways of linkage between academia, industry and Government
	23
	6%

	Prioritize S&T and R&D in national development plans and strategies
	45
	12%

	Provide a simple process of accessing the funds
	38
	10%

	Follow up the uptake of the research projects into the communities
	42
	11%

	Identify projects that are relevant to a particular community
	33
	9%

	Engage the private sector and companies as collaborative partners
	36
	9%

	Total
	382
	100%


Source: Field Data 2021
Table 4.11 shows the results on proposed measures to put in place by the Government to improve in promoting science and technology through research and development. It can be deduced from the results that out of 382 total responses 12% indicated the need to prioritize S&T and R&D in national development plans and strategies, 11% follow up the uptake of the research projects into the communities, 10% of the responses indicated Building plan to continuously review the process, and provide a simple process of accessing the funds. 9% each respectively indicated the need to increase funding towards research and innovation; identifying projects that are relevant to a particular community; engage the private sector and companies as collaborative partners; as well as reviewing and implement science policy that cuts across all sector of the research in Zambia and coordinated by one agency respectively. 8% Elevate science and technology to sit in the President’s Office as this will give it the necessary attention, and lastly 6% of the Reponses  more research and development institutions should be engaged through a platform for exchange of ideas on best ways of linkage between academia, industry and Government.
 
Table 4.12: Pearson’s correlation coefficient test on NSTC researching funding helping to improve research activities in higher learning institutions in Zambia
Table 4. 12: Pearson’s correlation coefficient test on NSTC researching funding helping to improve research activities in higher learning institutions in Zambia
	Correlations
 
	Whether NSTC researching funding helped to improve research activities in higher learning institutions in Zambia

	Having designed system that guides the promotion research and development
	Pearson Correlation
	.435**

	 
	Sig. (2-tailed)
	0.000

	 
	Frequency (N)
	65


Source: Field Data 2021
To determine the extent on the correlation between NSTC researching funding and improving research activities in higher learning institutions in Zambia, a Chi-Square test was computed at a significance level or P-Value of 0.05a and Pearson’s correlation coefficient value of -1 to 1, and the results obtained are shown in the table below:
From chi-square Pearson’s correlation test above, it was found as indicated in the table 5.1 that of the total 65 respondents, “N” which is the total number of Pearson’s scores on which each correlation coefficient is based on. From the computation the P-value of 0.000 which is less than 0.005a, as well as a Pearson’s correlation coefficient value of 0.435** which was less than 1 was found. This insinuates a positive but weak correlation of NSTC researching funding on improving research activities in higher learning institutions. To this effect the researcher concluded that there was significant but not perfect relationship between NSTC researching funding on improving research activities in higher learning institutions in Zambia. Meaning that NSTC researching funding on improved research activities in higher learning institutions in Zambia to a moderate or lesser extent.  
These findings conquered with those of David et al. (2000) which found that Government funding for scientific research may influence the size of the research sector as well as the productivity of researchers within the sector. Although show the extent to which it influenced research activities.
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This chapter presented the findings from the research questionnaires distributed to respondents. The data represented ranged from the background information of the respondents and other findings related to the specific objectives of the study. It also provided the analyses from the research questions which set a basis for a detailed discussion of findings.
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[bookmark: _Toc97316624]DISCUSSION OF FINDINGS
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This chapter presents a detailed discussion of the findings with particular focus on the specific objectives. It also gives a detailed analysis of the correlation of variables computed using SPSS and eventually relates the findings to those of other scholars. Thereafter a conclusion was drawn. 
[bookmark: _Toc12368305][bookmark: _Toc16233611][bookmark: _Toc52883215][bookmark: _Toc97316626]5. 2 Detailed Discussion of Findings
The principle objective of this study was to examine the effect of NSTC project funds on the promotion of research and development in Zambia. It was principally based on three (3) specific objectives and these were: 1) To determine the extent to which NSTC’s project funds impacts the research activities in higher learning institutions; 2) To identify Challenges encountered in the project funds on research and development; 3) To establish the best policy practices which NSTC can adopt to promote science and technology through support in research. 
5.3 Determining the extent to which NSTC’s Project funds impacts the research activities in higher learning institutions.
The first specific objective was focused on determining the extent to which NSTC’s project funds impacts the research activities in higher learning institutions. It was revealed from the study findings that there were some of policy changes that the institutions made to enhance execution of (NSTC funding) mandate in supporting research and development
Some of these changes included the introduction of two dedication funds (SRF and STIYF) by the government for supporting R&D; Upward adjustment of grants awarded to scholars undertaking R&D. Also the criteria for promotion was revised to favor those who publish more in high impact journals done by those with research funding; identification of particular thematic areas of research in the country; as well as establishment of  strategic target research in the country.  
The institution also revised the guidelines to provide for marginalized and excluded groups. It further introduced joint funding agreements to support collaborative research between Zambia researchers and counterpart in other countries; 
On the part of the universities, they established a unit (DRIC) within the universities that promotes and guides research and development activities; and above all drafted and approved the Research Policy & Intellectual Property Rights at University level. The Universities e.g. CBU-ACESM has on several occasions supported staff interested in responding to a call for research proposals from NSTC to develop proposals, and developed M&E framework to keep track of projects under development
It was found that majority of the respondents were of the view that NSTC research funding helped to improve research activities in higher learning institutions in Zambia, and therefore was an issue in enhancing research undertakings in universities further. 
5.4 Establishing the effect of NSTC funded projects on the wellbeing of the Zambian people,
The second specific objective endeavored to establish the effect of NSTC funded projects on the wellbeing of the Zambian people, and it was found from the study that NSTC funded projects have influence on the wellbeing of the people in the community as evidenced from the 63% of the respondents agreed who attested that NSTC funded projects have influence on the wellbeing of the people in the community. It was deduced that NSTC projects helped in training and guiding postgraduate and professional students to produce innovation in research, assists in disseminating and applying some modern technologies in improved products and processes in communities. It also helps policy makers to come up with some policies that supports and improves the lives of people, as well as contributing to the development of poor people in the country.    
These findings were in line with the study done by Kuo and Ho (2008) who concluded that research, development and innovation are key factors for improving economic performance and societal wellbeing. This further agreed with Lall and Pietrobelli (2015) study that argued in his research that the successful economic development is linked to a national’s capacity to acquire, absorb, disseminate and apply modern technologies.
5.5 Identifying challenges encountered in the project funds on research and development 
From this specific objective, it was revealed from the study findings that there were some challenges encountered in the project funds on research and development, and these according to the order of ranking included underfunding and lack of financial resources to support research activities, disjointed and incoherent funding to research and development; and too much bureaucratic process in accessing funds for research from NSTC and the institute of affiliation respectively. Others attributed to weak monitoring system on NSTC of funds on those who access it. Additionally it was found that there was lack of advanced technology in the higher learning institutions and other research institutes to support research and development; lack of proper coordination, collaboration and rationalization of resources between the Universities, R & D institutions and NSTC. There were also challenges of implementation and effectiveness of the mechanisms adopted, absence of a common planning process and platform between the line Ministries and research institutions resulting in duplication of efforts; and lack of career development and training on the part of the staff respectively. Furthermore, it was revealed that there were lack of freedom to exercise the unbiased and independent attitude towards funding research activities, and lack of support mechanism for Research and Development (R&D), and above all unreliable financial management practices in NSTC.
These findings were related to the UNCTAD (2006) which postulated that although the NSTC was established as the coordinating organ for the sector, the effectiveness of the coordination system has been hampered by inadequate legislation, lack of rationalization in programing, disjointed and incoherent funding to research and development, and the absence of a common planning process and platform between the line Ministries and other key stakeholders. This further agreed with Ndhlovu (2015) also highlighted reasons for funding problems in the science sector in Zambia. He postulated that the research funding mechanisms are fragmented and inappropriate for the goal of addressing a nationally determined research agenda, which have led to duplication of efforts and wastage of resources, which has also led to a challenge in collecting data on the actual investments into research and development. Research institutions also receive funding from external sources such as multilateral and bilateral agencies, foreign universities, charitable organizations and international philanthropists. However, this source of funds has tended to tilt the research agenda to respond to the priorities of external funding sources.
5.6 Establishing the best policy practices which NSTC can adopt to promote science and technology through support in research
The last specific objective aimed at establishing the best policy practices which NSTC can adopt to promote science and technology through support in research. The study found that to promote science and technology through research, there was need to increase funding to the institution, improve the flow of project funds to the institution and implement an improved online grant management systems. Others proposed for the review of science policy in order to improve coordination in the science sector; and incorporation of promotion unit in the grants process, review and streamline the legal framework in science sector, as well as ensure ongoing training and development.
In addition to the above strategies, the Government of the Republic of Zambia also needed to prioritize S&T and R&D in national development plans and strategies, as well as follow up the uptake of the research projects into the communities. There was further need to build plans to continuously review the process, increase funding towards research and innovation and provide a simple process of accessing the funds. More importantly, there is need to identify projects that are relevant to a particular community; engage the private sector and companies as collaborative partners; as well as reviewing and implement science policy that cuts across all sector of the research in Zambia and coordinated by one agency. Elevate science and technology to sit in the President’s Office as this will give it the necessary attention. The research and development institutions should be engaged through a platform for exchange of ideas on best ways of linkage between academia, industry and Government.   
[bookmark: _Toc16233612][bookmark: _Toc52883216][bookmark: _Toc97316627]5.7 Chapter Summary
This chapter presented the detailed analysis and discussion of findings from the study according to the specific objectives, in which a chi-square test was run to establish the correlation between variables. The next chapter provides the conclusion, and the recommendations to the study.
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[bookmark: _Toc97316629]CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc97316630]6.0 Overview
This chapter presents the conclusion and the recommendations to the study in line with the findings of the study as well as the literature assessed in the research.  
[bookmark: _Toc97316631]6.1 Conclusion
In conclusion, the study focused primarily on examining the effect of NSTC project funds on the promotion of research and development in Zambia. Its specific objectives included: determining the extent to which NSTC’s project funds impacts the research activities in higher learning institutions; establishing the effect of NSTC funded projects on the wellbeing of the Zambian people; identifying challenges encountered in the project funds on research and development; as well as establishing the best policy practices which NSTC can adopt to promote science and technology through support in research. It can be asserted that there was significant but not perfect relationship between NSTC researching funding and improving research activities in higher learning institutions, as derived from the chi square test whose results showed a P-value of 0.000 and a Pearson’s correlation coefficient value of 0.435**. This clearly indicated that NSTC researching funding improved research activities in higher learning institutions in Zambia to a moderate or lesser extent. 
It was also found that NSTC funded projects have indirectly influenced the wellbeing of the people in the community through producing innovation in research, assists in disseminating and applying some modern technologies in improved products and processes in communities. NSTC funded projects further helped policy makers to come up with some policies that supports and improves the lives of people, as well as contributing to the development of poor people in the country.    
On the other hand, the study revealed various challenges faced in the project funds on research and development, among which included lack of financial resources to support research activities as a major problem, disjointed and incoherent funding to research and development; and too much bureaucratic process in accessing funds for research from NSTC and the institute of affiliation as well as weak monitoring system on management of funds on those who access it. Other challenges were lack of proper coordination, collaboration and rationalization of resources between the Universities, R & D institutions and NSTC.   absence of a common planning process and platform between the line Ministries and research institutions resulting in duplication of efforts, lack of freedom to exercise the unbiased and independent attitude towards funding research activities, and lack of support mechanism for Research and Development (R&D). Arising from the challenges highlighted, it was necessary for the institution in conjunction with the Government to carry out some measure to improve the status to ensure that NSTC meets it objectives.
6.2 Recommendations
Based on the findings and literature reviewed in the study, to enhance the efficiency and effectiveness of NSTC project funds on the promotion of research and development in Zambia, the following were the recommendations:
1) The NSTC needed to monitor and follow up the uptake of the research projects into the communities to those funded by the institution;
2) NSTC must further formulate plans to provide a simplified process of accessing the funds and encourage people to participate in Research and Development activities carried out;
3) NSTC together with stakeholders must consider reviewing science policy in order to improve coordination in the science sector; and incorporation of promotion department in the grants process, review and streamline the legal framework in science sector;    
4) The Government of the Republic of Zambia needs to increase funding to NSTC, and implement an improved online grant management system; and  
5) The Government of the Republic of Zambia also needed to prioritize S&T and R&D in national development plans and strategies.
6.3 Recommendation for future research
1. It is recommended that a similar study be replicated in other institutions in the organisations and the public sector at large to ensure effective contract management practices at all levels.
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[bookmark: _Toc521948845][bookmark: _Toc521949404][bookmark: _Toc522702124]Topic: An empirical study of project funding on research and innovation: A situational analysis of National Science and Technology Council

Dear respondent,
My names are Busiku Hanjalika Sinyama, a student at University of Zambia carrying out “An empirical study of project funding on research and innovation” in partial fulfillment of the requirements of award of Masters Degree of Business Administration – General.
You are randomly selected to help me in the providing data pertaining to this study. This research is purely academic and the information obtained will be treated and handled with utmost confidentiality.
Instructions 
Kindly respond to the following questions as truthfully as possible. Where there are options, select the appropriate response by putting a cross [×] or [√] in the box of your choice.
Note: (1) Kindly be objective
         (2) You are not required to disclose your name.
Your cooperation will be highly appreciated
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Section A: Background Information                                                                                                                                    
1. What is your gender?  
a) Male                    b) Female

2. How old were you at your last birthday?
a) 20-30 years                 

b) 31-40 years                    
c) 41-50 years                 
d) 51-60 years                 
e) Above 60 years           
3. What is your level of education?

a) Never been to school
b) Primary
c) Secondary
d) Diploma 
e) Bachelors
f) Masters

g) PhD 
4.  Name the department of your work in your institution? 
………………………………………………………………………………………………………………………………………………………………………………………………
5. How long have you worked for this institution? 
a) Less than 5 years
b) 5-9 years
c) 10-14

d) 15 and above

Section B: The extent to which NSTC’s research funding impacts the research activities research institutions and centers
6. Does your institution have designed systems that guide the promotion of research and development?  
     a) Yes                   b) No 


7. From inception what are some of policy changes that your institution has made to enhance execution of (NSTC funding) mandate in supporting research and development? 
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….…..…………………………………………………………………………
8. Has the NSTC researching funding helped to improve research activities in higher learning institutions in Zambia?
a) Yes                                b) No    



9. To what extent have NSTC research funding helped improve research activities in higher learning institutions?

a) Higher Extent        

b) Some Extent          
c) Very lower Extent  

d)  Neutral                 

10. Currently, how would you rate the effectiveness of the NSTC research funding in enhancing research activities in higher learning institutions and other institutions that carry out research since its introduction?
a) Very Effective   


b) Effective          

c) Not Effective
           
d) No Change 


e) Poor


f) Very Poor

Section C: The effect or contribution of NSTC funded projects on the wellbeing of the Zambian people
11. Do you think that NSTC funded projects have influence on the wellbeing of the people in the community?
a) Yes                             b) No


12. Does NSTC funded projects contribute to the improved social and economic wellbeing of the communities in Zambia?
a) Yes                             b) No


13. Give reasons for your answer?
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………… 
14. State some ways in which NSTC funded projects have contributed to the wellbeing of the communities in Zambia
	
	
Ways NSTC projects Contributed to people’s wellbeing
	Tick those applicable

	
	
	Yes
	No

	a
	It assists in enhancing people economic and financial growth  
	[    ]
	[    ]

	b
	It has helped in training and guiding postgraduate and professional students to produce innovation in research
	[    ]
	[    ]

	c
	Contributed to the development of poor people in the country
	[    ]
	[    ]

	d
	It has helped in disseminating and applying some modern technologies in improved products and processes in communities
	[    ]
	[    ]

	e
	It has helped policy makers  to come up with some  policies that supports and improves the lives of people
	[    ]
	[    ]



Others specify:
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..………………………………………….………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

Section E:  Challenges encountered in the project funding on research and development
15. Do you face some challenges in the project funding of research and development?
a) Yes                  b) No 


16. What are some of the factors that affect the success of project funding in carrying its mandate in research and development in your institution?
	Challenges
	Tick [√] those applicable

	
	Yes
	No

	Lack of support mechanism for Research and Development (R & D)
	[    ]
	[    ]

	Lack of career development and training on the part of the staff
	[    ]
	[    ]

	Unsound financial management practices in NSTC
	[    ]
	[    ]

	Too much bureaucratic process in accessing funds for research from NSTC and the institute of affiliation
	[    ]
	[    ]

	Lack of advanced technology in the higher learning institutions and other research institutes to support research and development
	[    ]
	[    ]

	Weak monitoring system on management of funds on those who have accessed
	[    ]
	[    ]

	Disjointed and incoherent funding to research and development
	[    ]
	[    ]

	Absence of a common planning process and platform between the line Ministries and research institutions resulting in duplication of efforts and wastage of resources 
	[    ]
	[    ]

	Underfunding and lack of financial resources to support research activities
	[    ]
	[    ]

	Lack of proper coordination, collaboration and rationalization of resources between the Universities, R & D institutions and NSTC
	[    ]
	[    ]

	Lack of freedom to exercise the unbiased and independent attitude towards funding research activities
	[    ]
	[    ]


Others specify:
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………..………………………………………….……………………………………………………………………………………………………………………………………………………………………………………………………
17. What should be done by your institution to improve the efficiency and effectiveness of NSTC in promotion of science and technology?
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
18. What measures should Government put in place to improve in promoting science and technology through research and development? 
.…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
Thank for your cooperation

















Frequency	
Diploma	Degree	Masters	PhD	8	24	27	6	Percent	12%
37%
42%
9%

Diploma	Degree	Masters	PhD	12.3	36.9	41.5	9.1999999999999993	

Frequency	
Less than 5 years	5-9 years	10 - 14 years	15 years and Above	18	6	23	18	Percent	28%
9%
35%
28%

Less than 5 years	5-9 years	10 - 14 years	15 years and Above	27.7	9.1999999999999993	35	28	

Yes	89%

Frequency	Percent	58	89.2	No	11%

Frequency	Percent	7	10.8	

Effective	 65% 

Frequency	Percent	42	64.599999999999994	Not effective	 36% 

Frequency	Percent	23	36	

Yes	54%
Frequency	Percent	35	53.8	No	47%
Frequency	Percent	30	47	
Yes	92%
Frequency	Percent	60	92.3	No	5
8%

Frequency	Percent	5	7.7	
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