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Abstract: The United Nations General Assembly approved the 2030 
Development Agenda proposal, which included 17 Sustainable Development 
Goals (SDGs) and 169 related targets. Many countries have committed to 
achieving these SDGs by 2030. Through access to resources and information, 
connectivity, and research activities, technology, and innovation policies are 
important in achieving the SDGs. However, how the 2030 development agenda 
can harness technologies and innovations to achieve the SDGs by 2030 remains 
a challenge. We identified eight factors related to technology and innovation 
that should be considered for SDG success by 2030. We looked at how the 
identified factors interacted and linked them to the SDGs. The modified total 
interpretive structural modelling (m-TISM) technique is used to develop a 
hierarchical model and define the common interconnections between the 
identified technological factors. The implications of the findings are interpreted 
and discussed. 

Keywords: sustainable development; technology management; strategic 
alliances; TISM; policy. 

Reference to this paper should be made as follows: Rajan, R. and Sushil (2022) 
‘Leveraging technological factors and strategic alliances to achieve sustainable 
development goals’, J. International Business and Entrepreneurship 
Development, Vol. 14, No. 1, pp.106–124. 

Biographical notes: Rishabh Rajan is a Doctoral Scholar in the Strategic 
Management area at Department of Management Studies, Indian Institute of 
Technology Delhi, India. He has presented and published his research papers in 
the Journal of Business Research, TFSC, Global Conference on Flexible 
Systems Management, etc. His areas of interest include strategic alliances, joint 
ventures, technology management and strategic management. 

Sushil is a Professor in the Strategic Management Group, DMS, Indian Institute 
of Technology Delhi. He has served as the Deputy Director (Operations) and 
Dean (Faculty) at the IIT Delhi. He has published over 300 papers in various 
refereed journals and conferences. He is the Founder Editor-in-Chief of the 
Global Journal of Flexible Systems Management and serving on the editorial 
boards of leading international journals. 

 



   

 

   

   
 

   

   

 

   

    Leveraging technological factors and strategic alliances 107    
 

 

    
 
 

   

   
 

   

   

 

   

       
 

1 Introduction 

According to a resolution passed by the United Nations General Assembly (UNGA) in 
New York, the most aspirational sustainable development agenda by 2030, with  
17 Sustainable Development Goals (SDGs) and 169 associated targets, should be in place 
by 2030. In the next 15 years, the new 17 SDGs and 169 targets will encourage adequate 
action in various domains that are crucial for society and our planet (Le Blanc, 2015). 
The UNGA’s proposal for the 17 SDGs prioritises the development, transfer, and 
diffusion of environmentally friendly technologies and innovations for developing 
nations. The establishment of technological facilitation mechanisms (TFMs) for 
knowledge production and technology transfer are also significant objectives of the 
UNGA proposal on the SDGs (Pisano et al., 2015). The proposed SDGs can be achieved 
through a variety of technological approaches. 

Science, technology, and innovations can help to raise living standards, combat 
climate change, and improve society and the global economy (Dinesh and Sushil, 2019, 
2021; Porter, 2000). Technology and research are critical to achieving the development 
agenda goals. The science and technology forum (STF) and the TFM, for example, are 
already putting their potential for transformational action to work in several SDGs 
(Kamath, 2018). Knowledge is created through technological engagement, and 
information flow aids in raising income levels and accelerating societal development. 
Gherheș and Obrad (2018) published research on the impact of ICT, artificial 
intelligence, and the ultimate effect of technology on the SDG, such as sustainable cities 
(SDG 11), good health (SDG 3), and climate action (SDG 13), in their respective IEEE 
and ACM digital libraries. Research has also looked into technological problems, 
communication, networking, and resource availability in the context of sustainable 
development. However, the question of how to use technology and innovative approaches 
to achieve the SDGs remains unanswered. The link between various technological factors 
and policies and SDG progress is still unknown. Policymakers and practitioners must 
grasp the evolving nature of technology by focusing on the current technological 
perspective and how it aligns with the SDGs of the future. 

Because of the gaps in prior research, this study aims to identify and analyse the 
numerous technological factors that have a significant impact on the SDGs. The study 
will address issues such as how to align technologies, research, and innovations in a 
hierarchy for the SDGs. What are the various technological forces that influence 
technological regulations, and how do they influence them? How can we manage and 
shape technological factors in a productive ecosystem in order to achieve the SDGs? In 
order to address the research gaps identified above, this study developed a hierarchical 
model for SDGs. As a result, the research objectives for this current study are as follows: 

1 To identify and investigate the various technological factors that influences the 
planning and development of SDGs. 

2 To develop a hierarchical conceptual model of technological factors identified to 
better understand technology management practices for SDGs. 

A literature review was used to identify eight technological factors in the current study. 
These factors were examined further and used to develop a hierarchical model of 
identified technological factors for SDGs. The model was developed using an modified 
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total interpretive structural modelling (m-TISM) technique (Rajan et al., 2021a, 2021b; 
Sushil, 2017). 

2 Literature review 

2.1 Background of SDGs and technology management 

Sustainable development is also known as ‘sustained growth or progress’, and it is 
defined as development that satisfies the requirements of the present generation without 
affecting the ability of future generations to meet those demands (Cash et al., 2003). The 
three most essential pillars of sustainable development are social advancement, economic 
growth and environmental improvement. In order to achieve sustainable development,  
the United Nations Sustainable Development Summit (UNSDS) in September 2015 
established the Sustainable Development Objectives 2030 Agenda, which contains  
17 goals and 169 related targets. The 2030 Agenda for Sustainable Development is a 
global initiative that aims to ensure the sustainable development of all countries by 2030, 
starting with the USA. Within a decade, the SDGs will work to promote global  
well-being, healthy living, social development activities, capacity building, and 
development assistance for underdeveloped nations (Terama et al., 2016). Global 
cooperation and access to science and technology in developing countries are among the 
goals of SDG 17, which also aims to promote sustainable development, science,  
and technology while also enabling technology, knowledge sharing under mutually 
agreed-upon terms, global cooperation, and access to science and technology in 
developing countries, and the dissemination and diffusion of environmentally friendly 
technologies. The 2030 Agenda for Sustainable Development is divided into  
five sections: introduction and definition, declaration, SDG and target, strengthening and 
revitalising the global alliance, and follow-up and review. The introduction and definition 
section is followed by a section on the definition of sustainable development. Science, 
technology, and innovation have been highlighted as crucial ways of accomplishing the 
SDGs by 2030, and the United Nations Technology for Development (UN TFM) was 
founded as a result of the 2030 Agenda. Science, technology and innovation (STI) 
regulations and policies are being developed with assistance from the United Nations 
Conference on Trade and Development (UNCTAD). These regulations and policies are 
intended to promote technological development, dissemination, and transfer as well as 
the global development agenda (Salami and Soltanzadeh, 2012). Among the goals of the 
SDGs are to improve the quality of life and health of people living in remote areas as 
well as technological advancements in infrastructure and finance, industrialisation, 
capacity building, business improvement, multi-stakeholder alliances and partnerships, 
policy and institutional coordination, information access, knowledge enhancement and 
innovation (Dhir and Sushil, 2017; Dhir and Dhir, 2020; Lamba et al., 2020; Nilsson et 
al., 2016; Rajan et al., 2020a). According to the UN TFM, there is a multi-stakeholder 
collaboration for the SDGs that involve member states as well as the commercial sector 
and civil society organisations, UN agencies, scientific communities and others. For the 
purpose of strengthening multi-stakeholder collaboration, the UN Secretary-General 
(UNSG) has organised a ten-member committee to provide assistance for TFM 
initiatives. This group of ten members, which includes representatives from the scientific 
community, the International Council for Science (ICSU), the American Association for 
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the Advancement of Science (AAAS), the International Institute for Applied Systems 
Analysis (IIASA), and other private stakeholders, is responsible for the operationalisation 
of the technological platform. The relevance of STI in the creation of the SDGs is 
generally accepted. Countries participating in the 2030 Agenda, according to the UN 
Secretary-Synthesis General’s Report, must improve technological capacity building, 
international cooperation in relevant scientific engineering, public R&D spending, 
solution-driven initiatives, and innovation activities in order to achieve the SDGs by 
2030. 

2.2 The need for technology and innovation policies for SDGs 

Science and technology will be required to bring about transformative change in the 
economy and society, as well as to provide new solutions to a specific problem (Stirling, 
2007). The use of technology to achieve SDG can boost productivity, improve healthcare 
and education services, open up new markets, and spur economic growth. In 
collaboration with businesses, academia, and civil society, governments and 
policymakers must take a proactive and purposeful approach to achieve the SDGs 
through technology and innovation. In order to take advantage of the socio-economic 
benefits offered by cutting-edge technologies, the necessary technological infrastructure 
and research and development capabilities are required (Gold et al., 2001). To encourage 
human skills, knowledge, and experimentation in innovative products and services while 
maintaining the necessary safeguards, standard and adaptive technology and research 
policy are required (Griggs et al., 2013). Previous works have proposed various 
contributions to technology transfer, technological developments and eco-technologies 
(Bozeman, 2000; Shi et al., 2010), inter-disciplinary science approach (Graham, 2002), 
and socio-economic policies for the development of society and economy (Bozeman, 
2000; Shi et al., 2010), and socio-economic policies for the development of society and 
economy (Graham, 2002). As a result, the three pillars of sustainable development, such 
as economic growth, social equity and environmental protection, can be linked to 
technology and innovation policy. For the development of new products and services, 
improving the quality of life, increasing employment opportunities (Frey and Osborne, 
2017), developing new sources of renewable energy, ensuring food security and health, 
and thus achieving SDG, innovation, and research should be encouraged (Ben Amara and 
Chen, 2021; Gunasekaran et al., 2016; Ikram, 2021; Mazzucato and Semieniuk, 2018). 
According to the United Nations’ approved literature review, we discussed the need for 
innovation and technology, as well as adaptive policies, in the context of 17 new SDGs. 

2.2.1 SDGs 1 and 2: end of poverty and food security 

According to a survey, 1.3 billion tonnes of food is wasted each year, with 30% of all 
harvested food never reaching the market (Munesue et al., 2015). In addition, due to low 
agricultural productivity and floods or droughts, 815 million people go hungry (Sanlier, 
2009). Similarly, the majority of people in developing countries live in poverty, and 10% 
of the world’s employees (783 million people) live on less than US$1.90 per person per 
day (international poverty line) (Edward and Sumner, 2014). There are insufficient 
resources and income to sustain a poor lifestyle. Limited access to education, hunger, 
social discrimination, and malnutrition are all factors. SDGs are threatened and 
challenged by food security and poverty. As a result, effective techniques, information, 
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and policies are required to alleviate the current situation. Technical investment and 
networks are needed in these countries to help with productivity, agriculture, advanced 
farming and financial services. For food availability and poverty reduction, this will 
necessitate good governance and policy, as well as connecting people to information and 
communication technologies (Hanjra and Qureshi, 2010). 

2.2.2 SDGs 3, 4, 5 and 10: education, health, gender equality and inequalities 

For a peaceful and stable world, education, health, and gender equality are critical. 
Education is critical to improving one’s quality of life and ensuring long-term 
development. More than 265 million children are out of school, according to the survey, 
due to poor infrastructure, a lack of funds, gender inequality and caste discrimination 
(Kaul, 2001). Every day, over 17,000 children die as a result of health problems and 
poverty (Requejo and Bhutta, 2015). According to the survey, one out of every five girls 
aged 15 to 50 has experienced physical violence, and 750 million girls under the age of 
18 have been married as a result of a lack of adequate safety laws and regulations (Deb  
et al., 2011). Education, proper healthcare, a proper regulatory framework, and 
technological inventions are required to achieve these SDGs around the world. 

2.2.3 SDGs 6 and 7: water and energy 

For the planet’s inhabitants, clean water and renewable energy are critical. However, 
billions of people lack access to clean drinking water and energy due to poor 
infrastructure and poor economies. Three out of ten people lack access to safe drinking 
water, and over 1,000 children die each year as a result of poor sanitation and  
water-borne diseases. Food safety and health issues are harmed by a lack of clean water. 
Furthermore, global energy consumption increased by nearly 17% in 2015, and 3 billion 
people lack access to clean cooking solutions. To achieve SDGs, more investment in 
technology is required, as well as an appropriate regulatory framework to address issues 
related to clean water and energy. 

2.2.4 SDGs 8 and 9: economic growth, employment and industrialisation 

Due to low labour productivity, low unemployment, low wages, and limited employment 
opportunities, the living standard in many countries, particularly in developing countries, 
is low. Between 2018 and 2030, more than 460 million new jobs will be needed globally 
(Bloom et al., 2018). To reduce unemployment and improving economic status 
necessitates high productivity investment, as well as information and communications 
technology. Industrialisation and sustainable development necessitate the development of 
technology and innovation. 

2.2.5 SDGs 11 and 12: sustainable cities and sustainable consumption 

The population of cities is growing by the day. By 2030, urban areas are expected to 
house 60% of the world’s population (Marsal-Llacuna et al., 2015). As a result, it 
necessitates effective urban planning and management. There are numerous challenges in 
maintaining urban cities, including proper land use, basic demand consumption, 
environmental conservation and recycling, transportation, water, job, and energy 
consumption, and transportation networks (Marsal-Llacuna et al., 2015; Spickermann  
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et al., 2014). The population of urban areas is steadily increasing. By 2030, urban areas 
are expected to house more than 60% of the world’s population (Crush and Frayne, 
2011). As a result, effective urban planning and management are required. Urban cities 
face many challenges, including proper land use, basic demand consumption, 
environmental protection and recycling, transportation, water, employment, energy 
consumption and transportation network (Smith et al., 2014). Sustainable consumption 
aims to promote long-term infrastructure, resource and energy efficiency, and improved 
overall quality of life. This aids in the strengthening of the economy, overall development 
and poverty reduction (Gilg et al., 2005). Responsive technology and regulation are 
required to achieve the SDGs. 

2.2.6 SDGs 13, 14 and 15: climate change, oceans, forest and biodiversity 

Increased use of fossil fuels, land use, industrial processes, deforestation, and other 
human activities all contribute to climate change (Parmesan and Yohe, 2003). Climate 
change and deforestation have an impact on every continent, as well as the lives of people 
and animals around the world, and they result in biodiversity loss (Malhi et al., 2008). 
For example, between 1880 and 2018, the average global temperature increased by 
0.85°C, CO2 emissions increased by 50%, the amount of snow and ice decreased, and the 
sea level increased (Vincent et al., 2005). In this case, the technological approach (along 
with various regulatory and economic policies) is critical in preventing such problems 
(Mendiara et al., 2018). Innovation, technology transfer, training, and support are all 
critical to addressing these challenges for long-term development. 

2.2.7 SDG 16: peace and justice 

Issues such as sexual violence, human trafficking, and international murder must be 
stopped to promote peaceful societies to achieve sustainable development. In developing 
countries, the cost of bribery and corruption is 1.26 trillion US dollars annually; this 
amount can be used to uplift the poor people who are spending less than $1.25 a day. In 
order to deal with these challenges, there is a need to use more transparent and efficient 
policies and the latest technology to explore these issues (Farzanegan and Witthuhn, 
2017). 

2.2.8 SDG 17: partnerships to achieve the goal 

Only international cooperation will allow us to achieve SDG. Information and technology 
development, as well as business and market development, can all benefit from 
collaboration and partnerships. Improving collaborative access to technology and 
knowledge will result in increased innovation and long-term development for everyone. 
SDGs necessitate collaboration between the public, private and civil society sectors. 

2.3 Technology and innovation for sustainable development 

Science and technology inventions have shaped our modern society around the world by 
introducing innovative changes to the entire system (Bloom et al., 2018). It considers 
technology and innovation to be the most important means of increasing societal growth, 
trade and socio-economic development, environment, agriculture, health, employment, 
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business structure and security issues. Technology and innovation are critical for 
sustainable development, urbanisation, disease control, overpopulation, coping with 
climate change, soil protection, dealing with a water crisis, and increasing global trade in 
biotech products (Riahi et al., 2015). A good research and education policy encourages 
public sector innovation, as well as research and development and international 
collaboration (Edler and Fagerberg, 2017; Colombo et al., 2016). Through its various 
agencies, such as the FAO, UNESCO, UNIDO, WHO, and IAEA, the United Nations, for 
example, provides an important model for international research cooperation and 
supports capacity building (Hodder and Hodder, 2016). To address issues of sustainable 
development, a multi-dimensional approach is required due to the complex relationship 
between society, economy, and environment, as well as technology and scientific 
innovation. Eliminating the gap between technology and implementation can lead to 
more sustainable development for all of humanity in the future; however, this will 
necessitate a new regulation that fully integrates current and new technology. Sustainable 
development issues can be addressed by involving political, economic, social, and 
administrative technological rules, according to the Brundtland Commission Report. 
Cooperation in technology and research is critical to achieving a global sustainable 
development agenda. The main tool for achieving the SDGs should be global cooperation 
and technological alliances resulting from cross-border research projects (Franco and 
Haase, 2015). The political economy of increasing international trade and improving 
information technology infrastructure from the local to the national level is directly 
linked to the globalisation of technology, science and innovation (Freeman, 2015). Rayna 
and Striukova (2016) argue that involving technology companies and technical 
institutions can benefit business innovation in international markets. The technological 
alliance plays an important role in collaborative creativity and knowledge enforcement 
for global issues (Freeman, 2015). Policymakers who take innovative and flexible 
approaches to innovation and technology can help the world meet its sustainable 
development challenges. Government institutions and technical industries should 
promote effective policy development that systematically accelerates sustainable 
development in research and global cooperation activities; this will increase skills and 
knowledge relevant to SDG (Rogge and Reichardt, 2016). Frontier Science Program 
(FSP) and Intelligent Manufacturing System Program (IMSP), for example, are designed 
to improve scientific competence and knowledge in Japan through global collaboration 
(Thoben et al., 2017). The collaboration of technology companies and government 
institutions can boost research capacity, improve agricultural productivity, and generate 
global knowledge (Franco and Haase, 2015; Baumers et al., 2016). In terms of food 
security, employment, export income, and better access to knowledge, technological 
changes and development are critical to long-term development (Stratigea et al., 2015; 
Acemoglu and Restrepo, 2018; Dhir et al., 2020, 2021). Appropriate government 
regulation encourages collaboration between technologists, experts, scientists, and 
society in order to find appropriate solutions to sustainable development challenges 
(Guan and Yam, 2015). As a result, for long-term production and development, new 
ideas and technology exchanges should be encouraged. The government agency is critical 
in providing funding and enlisting the help of technologists to solve national problems.  
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Another important aspect of achieving global sustainable development is the involvement 
of technology-based firms in collaborative innovation and technology transfer (Ketata  
et al., 2015). Large technological industries and scientific partnerships can help to expand 
research activities. This could be the result of technological advancements and new 
technology for the country’s development. Cooperation between global technology firms 
and researchers aids in the development of new knowledge as well as the development of 
technical capabilities and skills (Chen et al., 2016; Vásquez-Urriago et al., 2016). This 
necessitates the involvement of policymakers who are committed to long-term 
development. The country’s technological infrastructure is important for research 
development and innovation. Information and communication technology infrastructure, 
transportation networks, product-testing facilities, standard organisations, research 
institution arrangements, and skills are all part of a country’s technology infrastructure 
(Jin, 2019). A sufficient technical infrastructure is critical for the creation and 
development of science and technology; this technology facilitates the learning process, 
allows for the acquisition of knowledge, and allows for the effective implementation of 
technical changes. In almost every sector of the economy, technology infrastructure 
contributes to research and innovation. The availability of technical infrastructure is 
required for the creation and dissemination of technology (Donou-Adonsou et al., 2016). 
As a result, without adequate technological infrastructure, technology cannot be 
harnessed, and development is impossible. The overall process of the invention 
(including process), continuous improvement of innovation, and technological 
advancement are all examples of technological change and advancement. In order to 
achieve SDGs, the country or governing body must be prepared in a sustainable manner. 
A good research and education policy will have a positive impact on productivity, 
economic growth, and innovation (Darling-Hammond, 2016). Investment in research and 
innovation is made in a variety of ways in numerous research institutes for long-term 
economic development, and responsive and adaptive R&D policy may influence 
innovation and technological change. Cooperation among technologists, policymakers, 
and research institutions can help close the information gap, improve public sector 
innovation skills, and improve understanding of innovation systems for long-term 
development (Lu et al., 2015). Knowledge, awareness, skill-base improvement, and 
information growth can all be improved through cooperative education and training. 
Individuals from various fields, as well as their knowledge, skills, and creativity, are 
required for innovation and research. As a result, it is even more critical that 
policymakers establish adaptive regulations and policies to facilitate the sharing of 
knowledge and information (Safa et al., 2016). Through the establishment of clear 
standards and policies, adaptive regulations can provide opportunities for technological 
change and research collaboration. It promotes a company’s desire for technological 
change, as well as innovation, product and process technology, entrepreneurship and 
business development (Alonso and Kok, 2018; Amalia and Korflesch, 2021; Gani et al., 
2021; Nair et al., 2021; Liu et al., 2015). 

Table 1 lists the technology initiatives that have been identified as having an impact 
on the SDGs. 
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Table 1 Identified technological factors to SDGs 

Factor code Factor References 

C1 Technological infrastructure Freeman (2015), Jin (2019),  
Donou-Adonsou et al. (2016) 

C2 Technological change Stratigea et al. (2015), Acemoglu and 
Restrepo (2018) 

C3 Responsive and adaptive regulation Guan and Yam (2015) 

C4 Engagement of technological 
companies 

Franco and Haase (2015), Ketata et al. 
(2015) 

C5 Technological alliances Freeman (2015) 

C6 Public sector innovation skills Rogge and Reichardt (2016), Chen et al. 
(2016) 

C7 Innovation and technology transfer Pisano et al. (2015), Salami and 
Soltanzadeh (2012)  

C8 Sustainable Development Goals Edler and Fagerberg (2017), Colombo  
et al. (2016) 

3 Research methodology 

The modified interpretive structural modelling (TISM) is a novel extension of the 
interpretive structural modelling (ISM) technique, which is used to develop a hierarchical 
model of the factors of interest (Sushil, 2012, 2017, 2019). Numerous researchers and 
practitioners have successfully applied the m-TISM technique (Dhir et al., 2021; Sharma 
et al., 2021b; Sushil, 2017). The modified TISM process is related to the progress of a 
directed graph for a complex system between various sets of factors, which helps in 
transforming a poorly articulated mental model into a well-organised structure that can be 
employed for many explanations and theory building. This technique is used to address 
three fundamental questions: ‘what’, ‘why’, and ‘how’, which aids in the development of 
the conceptual model for the particular research domain (Rajan et al., 2020b, 2021a, 
2021b). What is the fundamental unit of measurement for the concept? It takes into 
account the critical factors in the study’s context. ‘Why’ these identified factors are 
connected and ‘how’ they are related to one another. These questions are examined in 
order to demonstrate the factors’ hierarchical relationships (Sushil, 2017). 

The steps of the modified TISM have been explained (Figure 1). 
The factors were identified through a review of the literature (see Table 1). Second, 

pair comparisons of identified factors in the context of technology management and the 
SDGs were conducted based on the literature review (see Figure 2). The straight line 
depicts direct relationships, while the dotted line depicts transitive relationships. 
Appendix contains an explanation of each of the direct links. 

Thirdly, using Figure 2, the reachability and transitive matrix were developed (see  
Table 2). 

Fourth, we partitioned the identified factors on a level basis. To accomplish this, the 
reachability matrix was partitioned into distinct levels (see Table 3). 
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Figure 1 Steps of m-TISM 

 

Figure 2 Successive comparison digraph (see online version for colours) 

 

Table 2 Reachability matrix with transitivity 

Elements C1 C2 C3 C4 C5 C6 C7 C8 

C1 1 0 0 0 0 0 0 1 

C2 1 1 0 0 0 0 0 1* 

C3 1* 1 1 1 1 1* 1 1* 

C4 1 0 0 1 1 1* 0 1* 

C5 0 0 0 1 1 1 0 1* 

C6 0 0 0 0 0 1 0 1 

C7 0 0 0 0 0 1 1 1* 

C8 0 0 0 0 0 0 0 1 

Note: *Transitive links. 

The level of the identified factors is shown in Table 4. 
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Table 3 Partitioning the reachability matrix into different levels 

Elements Reachability set Antecedent set Intersection set Level 

(a) Iteration-1 

C1 1, 8 1, 2, 3, 4 1  

C2 1, 2, 8 2, 3 2  

C3 1, 2, 3, 4, 5, 6, 7, 8 3 3  

C4 1, 4, 5, 6, 8 3, 4, 5 4, 5  

C5 4, 5, 6, 8 3, 4, 5 4, 5  

C6 6, 8 3, 4, 5, 6, 7 6  

C7 6, 7, 8 3, 7 7  

C8 8 1, 2, 3, 4, 5, 6, 7, 8 8 I 

(b) Iteration-2 

C1 1 1, 2, 3, 4 1 II 

C2 1, 2 2, 3 2  

C3 1, 2, 3, 4, 5, 6, 7 3 3  

C4 1, 4, 5, 6 3, 4, 5 4, 5  

C5 4, 5, 6 3, 4, 5 4, 5  

C6 6 3, 4, 5, 6, 7 6 II 

C7 6, 7 3, 7 7  

(c) Iteration-3 

C2 2 2, 3 2 III 

C3 2, 3, 4, 5, 7 3 3  

C4 4, 5 3, 4, 5 4, 5 III 

C5 4, 5 3, 4, 5 4, 5 III 

C7 7 3, 7 7 III 

(d) Iteration-4 

C3 3 3 3 IV 

Table 4 Factors and their levels 

Factor codes Factors Level 

C8 Sustainable Development Goals I 

C1 Technological infrastructure II 

C6 Public sector innovation skills II 

C2 Technological change III 

C4 Engagement of technological companies III 

C5 Technological alliances III 

C7 Innovation and technology transfer III 

C3 Responsive and adaptive regulation V 



   

 

   

   
 

   

   

 

   

    Leveraging technological factors and strategic alliances 117    
 

 

    
 
 

   

   
 

   

   

 

   

       
 

Finally, the m-TISM model has been developed that shows the relationship between the 
factors according to their level. The transitive links that have no relationship in the 
existing literature have been eliminated from the model (see Figure 3). 

Figure 3 m-TISM model (see online version for colours) 

 

Note:  – direct links;  – transitive links. 
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4 Results and discussion 

Using a review of the literature, we were able to identify eight technological factors for 
this research study. It has been demonstrated that there is a direct link between identified 
factors and SDGs. The model was developed using a modified TISM approach. In the 
developed model, the responsive and adaptive regulations are depicted at the bottom level 
of the model (see Figure 3). When looking at the modified TISM hierarchical model, the 
most powerful driving force is found at the bottom of the model, where responsive and 
adaptive regulations (at the fourth level) are positioned. Responsive and adaptive 
regulations influence innovation and technology transfer, which impact public sector 
innovation skills. If the government is serious about implementing successful research 
policies, it will offer appropriate financing as well as support to technology and research 
organisations in order to achieve sustainable development. Level 3 includes technical 
changes, engagement of technological companies, technological alliances, and innovation 
and technology transfer. The responsive strategy also promotes the development of 
innovative capabilities in the public sector through invention, technology transfer, and 
training in the use of relevant technology. At the third level, technology alliances and 
engagement of technological companies impact each other. In order to solve global 
concerns outlined in the SDGs, technology collaborations and agreements will facilitate 
collaborative creativity, innovation, and knowledge integration. Scientists, researchers, 
and other organisations will be able to build a technological alliance to address 
challenges connected to sustainable development as a result of improved research 
policies and methods. In addition, technical infrastructure and public sector innovation 
skills are supported by innovation, technology collaboration, and technological change, 
which all contribute to the achievement of SDGs. Improved skills and technology 
infrastructure in developing nations will result in considerable improvements in income, 
technological innovation, and productivity in less developed countries. All stages of the 
modified TISM model contribute to the accomplishment of the SDGs. Policies and 
academics will need to pay close attention to the facts above if they are to achieve the 
SDGs by 2030. Thus, the suggested hierarchical m-TISM model provides a more realistic 
depiction of the technological factors that may help in the implementation of the SDGs. 
The model would facilitate a comprehensive understanding of the link between various 
technical aspects and the SDGs. In order to attain the SDGs, it is necessary to take into 
consideration the variables that have been highlighted. 

5 Conclusions 

The study contributes to the corpus of knowledge in a number of different ways. In this 
paper, we have shown that policymakers and institutions play a key role in ensuring 
sustainable development growth and economic development. All of the factors that have 
been identified are expected to have a substantial influence on the SDGs in a number of 
ways. In addition, we addressed the links and interactions that existed between the factors 
that were found. According to the findings of the study, policymakers will be better able 
to identify crucial areas of technological adoption on which they should concentrate their 
efforts to accomplish SDG. As a result, this research might be considered significant in 
technology management and the pursuit of sustainable development objectives. 
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6 Implications 

The developed model is intended to assist policymakers and academics in accomplishing 
the SDGs using technological and innovative means. Innovative policies and regulations 
should be enacted by government institutions and policymakers in order to foster  
the advancement of science and technology. Implementing technological advances, 
increasing technical infrastructure, boosting the quality of their workforce’s abilities, and 
building a long-term business climate should be the primary emphasis of their strategies. 
In developing nations, research, education, and innovation should be fostered more than 
they are currently (Porter, 2000; Bolton and Foxon, 2015). 

7 Limitations and future research scope 

Among the study’s limitations was the absence of empirical validation for the suggested 
paradigm. An extensive survey of the literature served as the basis for our investigation. 
Consequently, the future focus of the research will be on the empirical validation of  
the proposed TISM model using PLS-SEM (Sharma et al., 2021a), which will be 
accomplished through expert opinion and a survey methodology. 
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Appendix 

Interpretive logic 

Links Interpretation Literature 

C1-C8 Provides ICT structure, transportation networks, 
product-testing facilities, standard organisations, 
research institutions arrangements and skills 

Jin (2019), Porter (2000) 

C2-C1 Continuous expansion in technology needs 
proper technological infrastructure 

Jin (2019), Chen et al. (2016) 

C3-C2 Helps in the development of new knowledge and 
enhances advance technical capabilities 

Chen et al. (2016),  
Vásquez-Urriago et al. (2016) 

C3-C4 Provide funding and involve technology firms to 
find solutions to national level problems 

Ketata et al. (2015) 

C3-C5 New research policies and systems will support 
the technology alliance between scientists, 
researchers, and various organisation to address 
issues related to sustainable development 

Lu et al. (2015), Freeman (2015) 

C3-C7 Investment in research and innovation for long-
run economic development 

Lu et al. (2015) 

C4-C1 Provides technical capabilities Vásquez-Urriago et al. (2016) 

C4-C5 Provides technical capabilities for innovation 
and research 

Thoben et al. (2017),  
Freeman (2015) 

C5-C4 Create research capability, provides technology 
sharing and ability to increase agricultural 
productivity 

Franco and Haase (2015) 

C5-C6 Better access to information and produces 
knowledge globally 

Stratigea et al. (2015),  
Acemoglu and Restrepo (2018) 

C6-C8 Increases the growth of society and supports 
research and innovation 

Rogge and Reichardt (2016) 

C7-C6 Eliminating the technological and information 
gap and improve awareness of new technologies 

Kramer (2014) 

 


