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Every epoch brings new challenges for people who are trying to solve them by their 

will, commitment and innovation.  Inevitably and expectedly, our eyes are turned to 

scientists and researchers, innovative people of different professions, who are taking small 

and large steps toward the same goal and giving hope that a solution will be found.  

The theoretical debate over the nature of development is broad, and contains many 

strands which address different purposes and concepts.[1] In contrast to the study of 

economic development, which is focused on the dynamics of economic activity, the study 

of human development has a broader focus on the question of human well-being. This 

scope approximately aligns with the United Nations Sustainable Development Goals, and 

their aim of increasing prosperity and harmony in a sustainable world.  

A suitable starting point for conceptualising human development is the consensus 

emerging from the 'intellectual coup' initiated by Sen [2], which re-framed the notion of  
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human development as a question of access and capabilities, rather than economic 

resources. Sen16 thus placed people at the centre of the development discourse. This  

conception of human development focuses on the cultivation of agency and capability, 

access to opportunity, and the freedom to work towards self-realisation in accordance with 

one's own beliefs and values. Development thus requires increasing levels of freedom, 

whether negative freedoms (freedoms from hunger, disease, poverty) or positive freedoms 

(freedom of self-expression, freedom of self-realisation). Sen[3] argues that freedom and 

capability are inextricably linked: freedom without the capability of its own realisation 

cannot contribute towards development. For example, famines may occur, not from lack of 

food, but because of a lack of resources to buy food. The freedom to achieve food security 

is meaningless without the capability to achieve it in practice. Sen's focus on capabilities 

and the development of human agency suggests that human development as an outcome of 

science and technology interventions should ideally be achieved through processes that 

include capability-building, social engagement and public participation. 

For Castells, human development, also conceived as the freedom to exercise human 

capabilities, is tied to the production of resources and modes of social organisation that are 

increasingly dominated by technological drivers.[4] [5] Castells conceives of these broad 

socio- economic dynamics as a shift into the global information age'. This age is defined as 

'a historical period characterised by the technological revolution in information and 

communication, the rise of networking forms of social organisation, and the global 

interdependence of economies and societies.[6] Castells views the organisation of 

infrastructures and activities for the creation, processing and transmission of information to 

be the main driver of wealth creation, a process termed 'informational   development'.[7] [8] 

The notion of informational development suggests that assessments of the relation between 

science, technology and human development include a focus on access to the Internet, to 

information and communication technology (ICT) more broadly, and to opportunities for 

technological upgrading, and their impacts on human development. 
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Castells' conception of the relationship between science and technology on the one 

hand, and human development on the other, is aligned with an innovation systems theory of 

wealth generation, in which value is created by 'transforming information into knowledge, 

and then applying knowledge to all the tasks to be executed on the basis of the 

technological and human capability embedded in the system[9]. Innovation is commonly 

defined as the development of new products, processes or organisational structures. [10] 

Some strands of the innovation literature consider technology diffusion into households and 

the informal sector.[11] Innovation has a broad scope: a new product or process can be 

entirely novel, 'new to the world', or it can be 'new to the country', 'new to the sector', or 

'new to the firm, [12] [13 ][14] [15] The most common scale of analysis is at the national 

level, hence the term 'national systems of innovation' (NSI), defined as 'the network of 

institutions in the public and private sectors whose activities and interactions initiate, 

import, modify and diffuse new technologies. The NSI approach [9] [10] remains widely 

used in the innovation studies literature, and has become the standard theoretical framework 

for guiding national and international science and technology policy[11] [12] 

Skills are fundamental enablers of innovation activity.[13] Without the requisite 

skills, new basic science cannot be performed, and new technologies cannot be developed, 

adapted or disseminated. The innovation studies literature suggests a strong causal 

interaction between the supply of higher levels of education, training and skills and 

increased demand for and supply of technical and organisational innovation. [14] 

[15]Innovation and skills development are thus intertwined in an unfolding process that has 

been described as 'co-evolution [16] [17] Co-evolution mechanisms include firm-level 

learning, technology and skills transfers through multinational corporations, local spillovers 

from innovation activities within firms, firm- level responses to the availability of local 

skills in terms of innovation activity, and university-firm interactions.[18] [19] 

Innovation systems analysis is largely concerned with understanding informational 

development as an input towards human development, rather than about human  
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development per se. However, some strands of research within the discipline take the 

assessment of this relationship a step further. In his analysis of the linkages between techno-

economic development and human development, Castells observed that despite the 

advancement of technologies, in particular ICTs, the majority of the global population 

remain in economically fragile and technologically excluded positions. [20]This concern 

also drove increased interest in innovation in inclusive development, This intersection 

between innovation systems analysis and development studies raises questions about the 

manner in which big science projects have, or have not, been inclusive and helped to drive 

social development. Key areas of investigation are the inclusiveness of the innovation 

process, the nature of participation among marginalised communities, and innovation in 

low-income and informal settings. 
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