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Introduction  

The main objective of the United Nations is the achievement of the 2030 Agenda goals adopted in 

2015 while trying to "leave no one behind" with a focus on sustainable development. 

The concept of Sustainable Development has been at the core of many international gatherings, 

think-thanks and Intergovernmental conferences. It is revolutionary in its paradigms, yet difficult to 

realize pragmatically. Without doubt the achievement of sustainable development requires new 

technologies and innovations to facilitate the development process. As such, harnessing frontier 

technologies could be transformative in achieving the UN Agenda 2030 and create a more 

prosperous sustainable, healthy, and inclusive societies.  

 

In recent years, the technological development has seen a rapid growth with a consequential 

acceleration in the fields of economic integration, scientific research, and progress. Unfortunately, 

technological evolution does not affect all parts of the world equally. In some cases, the Digital 

evolution does not unite peoples and does not shorten distances. On the contrary, it further 

encourages the differences between rich and poor, between developed and less developed 

countries. In this context, frontier technologies are often at the centre of discussion. They are 

characterized by their rapid development (Fogel, 1999; Anthony, 2016; Simonite, 2016) and great 

possibilities for combination based on digitalization and connectivity (UNCTAD, 2017a).  

As “frontier technologies” we intend all those digital innovations at our disposal that can help us 

eradicate hunger and epidemics, increase life expectancy, reduce carbon emissions, automate manual 

and repetitive tasks, create decent jobs, improve quality of life, and facilitate the achievement of new 

heights of prosperity for all. In other words, all those tools, research and patents that could help in 

achieving the UN 2030 Agenda. For example, breakthroughs in carbon capture and sequestration may 

eventually help reduce net emissions and mitigate climate change. New materials used in photovoltaic 

cells could enhance energy efficiency and making renewable energy technologies a viable alternative to 

fossil fuels. Digital finance is enabling more efficient allocation of savings and investments, thus creating 

jobs, and directly contributing to reducing extreme poverty—an overriding objective embedded in the 2030 

Agenda. 

Frontier technologies thus have the potential to bring huge benefits to the lives of the poor. As a 

matter of fact, there are huge digital opportunities for agriculture, health, education, energy, and 

other areas of development. However, much of this technological diffusion remains on a pilot basis. 

Usually, low, and middle-income developing countries and least developed ones are those who 

suffer most about the disparities and the enlarging gap between human and digital development. 

This is because they often cannot afford to take part and benefit from the rapid process of 

technological change. 

 

In the last years, the rapid technological change involves, among other things, technologies 

concerning big data, artificial intelligence, robotics, 3D printing, biotechnologies, machine learning, 

and drone technologies. Such tools represent a significant opportunity to achieve the 2030 Agenda 

and its Sustainable Development Goals, especially those related to hunger (Goal 2), health (Goal 

3), education (Goal 4), gender equality (Goal 5), clean energy (Goal 7), industry, innovation, and 

infrastructure (Goal 9), and climate change (Goal 13) (Department of Economic and Social Affairs, 

2018, UNCATD, 2017a).  

 

On this matter, while such possibilities are alluring, let us not forget that technology cannot make its 

own choices. We as humans develop and deploy technologies to solve our problems. Technologies 

on their own are not capable of reaching those that need them the most. Policies — still shaped and 

guided by human beings — allow technologies to solve complex and intractable problems. Further, 
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policies help humans develop and diffuse the most-needed technologies, reaching the furthest 

corners of the world. They can also bridge the great technological divide that persists among 

individuals, communities, and countries, helping them realize their sustainable development 

potential.  

 

Despite the improvement of living conditions and the increase in average age, as an indicator of a 

reduction in diseases, famines and an increase in welfare, this enhancement of life standards does 

not cover all society sector. Poverty persists in some areas, with more than half of the world’s 

extreme poor population living in Sub-Saharan Africa (UN, 2019a). Wealth is concentrated in some 

areas of the globe only, with the richest 1 per cent in the world owning more wealth than 90 per cent 

of the global population (Coffey et al., 2020). Moreover, disparities in education, health and income 

opportunities still run deep along the lines of gender, location (urban versus rural) and country of 

birth. In addition, new forms of disparities are emerging in access to enhanced development 

outcomes such as life expectancy at an older age and tertiary education. As illustrated in Human 

Development Report 2019, a child born in the year 2000 in a country with a low level of human 

development is 17 times less likely to be alive today than a child born in a country with a high level 

of human development. The good news is that the global inequality between countries has recently 

been reduced. Unfortunately, it still remains high, and within-country income inequality has 

increased in most economies (Milanovic and Roemer, 2016). 

 

Given these premises, a sustainable development requires the adjustment of societies and 

governments alike as this process could generate a stumbling block on the labour market, 

perpetuating inequalities. Recently, more attention is being paid on how the UN System has reacted 

and how it intends to manage the impact of technological change. On the matter, many discussions 

have been taking place in several forums, including the General Assembly, the Commission on 

Science and Technology for Development (CSTD), the Multi-stakeholder Forum on Science, 

Technology and Innovation for the Sustainable Development Goals and various other regional and 

global workshops and expert group meetings. 

 

Of great importance is the General Assembly resolution 72/242, which requires the CTSD, through 

the Economic and Social Council, to give due consideration to the impact of key rapid technological 

changes on the achievement of the Sustainable Development Goals. The CTSD seeks to 

understand and disseminate information related to technological change, especially on the possible 

consequences that may arise from the failure to pursue the principle of "leave no one behind". The 

Commission on Science and Technology for Development examines the opportunities, risks, and 

challenges that the new technological push has produced. The Commission also intends to identify 

strategies and policies, immediate actions that can empower people, especially those who are 

vulnerable, and ensure inclusiveness and equality.  
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Technological Change and Inequalities  
 
“Inequality is often the consequence of progress”. As noted by the economist and Nobel laureate 

Angus Deaton (2015), the uneven distribution of wealth and the different dissemination of new 

technologies favour a small group of people who already enjoy various privileges at the expense of 

the majority living in precarious conditions. This gap is also fuelled by the impelling technological 

revolution that tends to improve only the conditions of a minority of people, falling into a vicious circle 

that widens existing inequalities. For instance, those with higher incomes tend to be the first to adopt 

new technologies. Such differential access increases the level of opportunities and wellness 

(education, health, and employment) for those who already possess them at the detriment of others. 

In addition, the actual conditions of consumers and producers perpetuate the dichotomy that 

characterizes today’s world: the living standards and levels of access to new technologies depend 

on how income is generated.  

 

Income is not the only issue for the use of products and services that are enabled by new 

technologies. Another important condition to take into consideration is the availability of and access 

to essential infrastructure (e.g., electricity, sanitation, internet connection). Unequal access to such 

support infrastructures is closely associated with the affordability of such infrastructural services and 

the geographic disparities in their coverage (e.g., in urban versus rural and mountainous or remote 

regions). For example, access to electricity, despite progresses at the global level do exist, remains 

a luxury for a large share of the population in the least developed countries and countries in sub-

Saharan Africa, particularly in rural areas. In 2017, access to electricity was available to only 37.8 

per cent of the rural population in the least developed countries and 21.6 per cent of the population 

in rural areas in sub-Saharan Africa, compared to 78.6 per cent of the global rural population. In this 

regard, frontier technologies could provide some solutions to accelerate access to electricity using 

renewable energy which in turn could provide an opportunity to leapfrog traditional energy 

technology solutions (United Nations, 2018b). Off-grid and mini-grid solutions using solar technology 

could be the most cost-effective solution to provide access to electricity to all households in sub-

Saharan Africa by 2030 (UNCTAD, 2018b). 

Support infrastructures are essential to fill the digital gap, especially in a word that is more and more 

connected, also through Digital Platforms. The latter are changing the way people interact with each 

other, businesses are conducted, and Governments relate to their citizens. In this regard, it is 

important to note that, in 2018, 3.9 billion people had access to the Internet. This means that for the 

first time in history, more than half of the world's population was connected to the internet. 

Unfortunately, the rest is still excluded and, in practice, out of direct reach of the potential digital 

benefits enabled by such platforms. This inability is not equally distributed worldwide: less than 20 

per cent of people in Europa lack access to the Internet yet over 75 percent in sub-Saharan Africa 

and over 80 percent of those in the least developed do (International Telecommunication Union, 

2018). In addition, there is a difference between rural and urban areas. According to Measuring 

Digital Development: Facts and figures 2020 – a new report launched on February 4, 2022, by the 

International Telecommunication Union (agency of the United Nations) – all urban areas in the world 

are virtually covered by a mobile-broadband network although worrying breach in connectivity and 

internet access persists in rural areas. Those gaps are particularly evident in the least developed 

countries (LDCs) where 17% of the rural population lives in areas with non-existent mobile coverage 

and 19% of the rural population is covered by only a 2G network. 

 

Globally, inequality is on the rise in both economic and social terms. The WEF (World Economic 

Forum) stated in 2017 that “rising income inequality” and “the polarisation of societies” pose a risk 

to the global economy. It is widely argued that technology is the driving force for inequality. In 
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measures of factors which contribute to inequality, technological development is at the forefront. 

Ideintifying the main sources of inequality and address them directly is urgently needed as it is widely 

known that increased income inequality produces unequal opportunities to citizens of poor nations 

as compared to those in rich nations.  

 

Access is also affected by the interplay of personal factors that enable or prevent the use of frontier 

technologies (e.g., basic literacy, basic digital skills, age, and accessibility issues). Inequality can 

also be perpetuated by social factors that constrain access by certain groups of people to goods and 

services. For example, due to social norms, girls, and unmarried women in some villages in India 

may not be allowed to use mobile telephones (Independent, 2016).  

 

This analysis shows that existing inequalities must be addressed directly and initially, prior to other 

specific measures, to avoid the threat of rapid technological change perpetuating or increasing 

inequalities. Governments and other stakeholders should continue to strive to reach universal 

electrification and to close digital divides. All stakeholders should also continue to address all forms 

of social biases and discrimination. Governments should explore ways to increase the coverage of 

new goods and services using frontier technologies and achieve sustainable development goals for 

vulnerable and low-income groups, including providing such goods and services as public services. 

(see Latvia with regard to solutions based on artificial intelligence in medicine). 

 

In addition, the role played by the International Community is fundamental to raise awareness among 

the private and public sectors about the possible disparities that frontier technology could exacerbate 

if pervasively integrated in every aspect of personal, social and business life. The companies that 

develop such products need to reinforce their researchable and technical capacities to identify the 

potential negative social effects of their products and establish mechanisms to improve their 

scientific processes to avoid biased designs. All stakeholders should pay particular attention to 

developing mechanisms to ensure that data used for training artificial intelligence applications are 

free from biases and discriminations that could be replicated by the applications. 
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Impacts of technological change in 

developing countries 

 
Many countries are taking advantage of the technological changes to address sustainable 

development in economic, societal, and environmental fields, thus following the 2030 Agenda and 

the Sustainable Development Goals. 

Firstly, innovation and new technologies such as the Internet or nanotechnologies are essential to 

fight poverty in that they raise living standards as well as GDP, favoring the carrying out of tasks in 

a more efficient and quicker way.  

In addition, broad big data analysis can help policymakers to identify trends and support urban 

planning, along with information and communication technologies – ICTs – which are now used to 

share useful information and to provide an effective emergency aid. Moreover, frontier technologies, 

including big data and machine learning can be used to monitor the effectiveness of social, 

economic, and political progresses in predicting possible scenarios, both positive and destructive, 

which must be addressed.  

 

Secondly, as aforementioned, existing and emerging technologies are crucial to address economic 

diversification as well as social transformation. By improving productivity and competitiveness, 

reducing production and environment costs and prices and by raising wages, technological change 

could create, if correctly guided, a more inclusive and fairer digital society.  

 

Example of how this is possible have been provided by the Indian government with the Aadhar 

Programme carried out in India, which has provided easily accessible interoperable low-cost 

payment system to anyone with a bank account and a mobile phone. These advancements are made 

possible only thanks to the contribution of social movements, networks of academics, activists, 

practitioners, and institutions who are experimenting, through alternative forms of knowledge 

creation and innovation processes, the creation of an open knowledge system and data sources. 

 

A third impact of digital technologies concerns educational issues. With new platforms providing 

online courses, forums and supplementary resources, education without any distinction can be 

accessed. Other benefits include the affordability of the World Wide Web and of its services in terms 

of lower costs of high-quality teachers, content and methods, self-paced learning and data analytics 

which are extremely useful to receive all kinds of feedback and optimize these platforms both in 

developed and in developing countries. For example, the European Skills Agenda aims to improve 

the quality of training and the availability of lifelong learning by providing students and adults with 

information about labor markets so they can make informed decisions.  
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Rapid technological change and leaving no 

one behind 

 
According to UNCTAD (2018a), bridging the digital gap will imply the closure of existing divides 

between countries, genders, rural and urban populations as well as rich and poor communities. 

However, the rapid technological change often reinforces and widen this gap due do the various 

economic settings and necessities in developed and in developing countries, whose efforts are 

oriented towards different objectives. As a result, these gaps imply the lack of equality in many fields, 

including the scientific, technological and innovation ones, thus being responsible for the loss of 

talents who could positively contribute to the 2030 Agenda.  

 

The process of globalization has 

the potential either to increase or 

decrease inequalities within 

countries. The latest wave of 

globalization has been 

characterized by the mutual 

exchange of manufactured goods 

between advanced and emerging 

economies, compared with the 

unequal exchange of raw materials 

for manufactured goods or earlier 

periods (Ghose, 2003). 

Establishing manufacturing 

capabilities often involves adopting 

technologies that are new to the 

firm and sometimes new to the country (Binz and Anadon, 2018; Kuo et al., 2018). The growth of 

mid-wage manufacturing employment in emerging economies has resulted in the emergence of a 

new middle class, thus provoking an inequality-reducing phenomenon, as Lakner and Milanovic’s 

elephant graph (Figure 1) shows (Lakner and Milanovic, 2015). 

Emerging technologies also have the potential to contribute to inequalities. Many economists see 

the main dynamic in high-income countries as skill-biased technological change (SBTC). As firms 

introduce new technologies into their production processes, demand rises for higher skills in the 

workforce. A wage premium develops for higher-skilled workers, and a gap opens between the 

earnings of lower-skilled and higher-skilled workers. Skill-biased technological change is most 

visible in the gap in earnings between college and high-school graduates in the United States and 

their equivalents in other countries. This gap has been increasing and accounts for about two thirds 

of the increase in income inequality in the United States since 1980 

(Autor, 2014). Further empirical and theoretical studies have also demonstrated SBTC as 

contributing to wage inequality in developing countries (Goel 2017; Torres et al., 2017; Pi and Zhang, 

2018). 
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Building Digital Competences to Close 

Digital divides  

 
ICTs and frontier technologies have proven to be necessary tools to develop strong digital 

capabilities in the employment framework as well as in the social and civic participation field. With 

the term “digital capabilities”, we refer to all the technical skills, along with generic and 

complementary skills, consisting in the understanding of media and information, and in the ability of 

communication by using various digital tools (UNCTAD, 2018b). However, a distinction between 

technological skills is much needed. They indeed vary depending on their final objective: adoption 

of new technologies such as basic education, literacy and familiarity with technology devices; 

understanding of basic use of technologies, including knowledge of digital rights, privacy and 

security; more creative use like basic computing skills and knowledge of algorithms; and creation of 

new technologies, like programming skills and knowledge of complex algorithms. 

 

What is therefore urgently needed is a structured policy approach able to empower the digital 

environment among disadvantaged communities, and particularly addressed to women and girls. In 

this direction, the World Wide Web Foundation provides a policy framework with a list of policy steps 

needed to close the digital gender gap and ensure full digital inclusion. For example, an initiative 

called REACT focuses on rights, education, access, content, and targets to close the gender digital 

divide and recommends that policymakers should: protect and enhance rights online, equip 

everyone, especially women, with skills to use the Internet, provide affordable access to the Internet, 

ensure that relevant content for women is available and used and set and measure tangible gender-

equity targets.  

 

Regional, international, and multi-stakeholder cooperation could strengthen digital capabilities, raise 

awareness about major challenges concerning digital divides and prevent countries from the 

widening of digital gaps. Concretely, developing countries could benefit from the STI policy capacity-

building initiatives promoted by the United Nations, including trainings and workshops or the 

Technology Bank for Least Developed Countries, aimed at improving scientific and technological 

solutions in the world’s poorest countries and promoting their integration into the global knowledge-

based economy. Hence, governments and other stakeholders must be proactive in building policies 

that ensure the equal distribution of the benefits of technologies within and across countries and that 

contribute to a global consensus where new technologies are compatible with the Sustainable 

Development Goals. 

 

 

 

 

 

 

 

 



 

OCCAM: Observatory in Digital Communication 
www.occam.org 

12 

Key Messages  

 
Appreciating its beneficial features and nature, rapid technological change also has the potential to 

perpetuate existing divides among and between countries and raise ethical issues involving privacy, 

security, data stewardship and safety. Although the global dynamics of technological change have 

the potential to increase socioeconomic divides, policies can support investments that spread 

capabilities more broadly and stimulate innovation with and for groups at the margins. National 

strategies, Intergovernmental and multi-stakeholder cooperation, and the United Nations efforts play 

a fundamental role in ensuring that rapid technological change leaves no one behind. 

 

OCCAM’s participation in the framework of Science and 

Technology for Development 
 

During its more than 20 years of activity OCCAM, the Observatory for Cultural Communications and 

Audiovisual in the Mediterranean and in the World, has developed a series of e-services to sustain, 

enhance and support development in different areas of the world (among others, telemedicine, e-

learning, and tools for supporting food security). 

 

The ICT Village project is one of OCCAM’s best known initiative in the field of Science and 

Technology for development. The ICT Village model follows a flexible and easily replicable process 

of intervention in many areas of the world, providing various services designed to promote 

endogenous and sustainable development. The first ICT village project was carried out in 1999 in 

Honduras, hit by the devastating hurricane Mitch. In the following years, many more villages have 

been implemented in Tunisia, Southern Lebanon, Navajo Nation, and Madagascar. Proclaimed UN 

Millennium Village in 2007 by Jeffrey Sachs, the ICT Village of Sambaina in Madagascar is still 

active today, testifying to the success of the ICT Model on the field and across various territories.  

 

Another important project providing ICT Tools and Digital Platform in Least Developing Countries is 

the EWA-BELT Project, funded under the H2020 European Framewor. The project aims at 

developing Sustainable Intensification (SI) of agriculture productions in organic, agroforestry and 

mixed crop and livestock farming systems in 38 study areas of 6 countries belonging to EAST 

(Ethiopia, Kenya and Tanzania) and WEST (Burkina Faso, Ghana, Sierra Leone) Africa. The 

research activities, carried out in Farmer Field Research Units (FFRU), address areas such as 

marginalized or abandoned lands and existing agricultural lands to increase their yield potential. 

Through integrated participative research innovative tools (FFRU, ICT, Integrated Pest Disease 

Management - IPDM) and identification and dissemination of best practices, participating countries 

will be linked into an interregional East-West African BELT able to reinforce Sustainable 

Intensification in agriculture. The project will introduce highly innovative, cost-affordable 

technologies, to be easily used in the field by unskilled personnel. EWA-BELT will also address 

gender issues and empower women at every stage of the process.  
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The 25th Commission on Science and Technology for 

Development 
 

From March 28 to March 31 OCCAM, the Observatory on Digital Communication, was invited to 

participate and intervene at the 25th Commission on Science and Technology for Development held 

in the room XVIII at the Palais des Nations in Geneve.  

 

The United Nations Commission on 

Science and Technology for 

Development (CSTD) discusses how 

digital revolution affects development 

and offers new strategies in view of a 

sustainable future for all. The forum 

analyzes and frames the critical 

issues influencing the fields of science 

and technology. 

The 25th edition of the Commission 

addressed two important topics: 

Industry 4.0 and Science, technology, and innovation for sustainable urban development in a post-

pandemic world. 

 

At such prestigious stage and inspiring context, Arch. Saporito - President of OCCAM and the 

Infopoverty Programme – had the opportunity to announce the 22nd Infopoverty World Conference 

and present the results and Digital Best Practices achieved so far within the EWA-BELT EU-H2020 

Project framework.  

The EWABELT Project was cited as an example of how technology and 

science could be applied to achieve sustainable intensification 

pathways in the African farming systems.    

Having participated in all the work and discussion of the Commission, 

OCCAM endorses and recognizes the importance of the following key 

points: 

1. The constraints emerged from an un-critical and 

generalized use of digital surveillance, Artificial 

Intelligence, and data collection, could degenerate, and 

widen inequalities.  

2. A positive use of technology in supporting democracy and 

development is of the utmost importance.  

3. Necessity to adapt AI and machine learning to Developing 

Countries by avoiding digital disruption and supporting a 

definition of a “technological optimism” which will steer to a 

digital support for democratic institution and a collection of 

Best Practice that could be used as example of application.  

4. The recognition of a “Digital Golden Age” that should not be a disrupted digital revolution 

where only few people are favored, but a moment of positive change, Entelekia. 

5. Developing Countries need to adapt to Industry 4.0. Technological advancement must 

not sharp inequalities between Countries and this digital window of action must be caught 

by every Country.  
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6. Financing plan and new digital resilience recover plans need to be put into action by 

government. 

7. The biggest threat AI is currently posing is not towards the West World but directed at the 

Emerging countries. Due to the fact that  AI uses huge amount of Data and needs a high 

level of specialization and capital, Least Developed Countries need to find their own 

equilibrium between the training of high-skilled people and implementation of useful 

technologies.  

8. Countries need to adjust their productive system to the new wave of Industrialization 

(Industry 4.0) which refers to a smart and connected production systems, a plan for 

climate resilience and sustainable adaptation, multi-stakeholder mechanism, protection 

of workers.  

9. Rural and Urban realities should be more integrated for a sustainable and equitable 

development. 
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