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Definitions

Infrastructure refers to buildings, networks, and
other physical facilities that are used to deliver
public services, in particular in transportation
(roads, railways, airports, bridges), water and san-
itation, energy supply, telecommunication, educa-
tion, and health care.

Technology refers to the practical applications
of scientific knowledge, in particular in industry.
For instance, pharmaceuticals are practical appli-
cation of medical knowledge while genetically
modified seeds are applications of biological
knowledge. At the same time, technology

transfer refers to the process of moving technical
knowledge, know-how, data, source code, etc.
from one organization to the other, typically for
the purpose of replicating or modifying the orig-
inal material in a different environment.

Introduction

Achieving Sustainable Development Goals
(SDGs) requires approximately 90 trillion USD
of investments in infrastructure over the next
decade (Bhattacharya et al. 2015). The estimated
amount needed is likely to decrease due to the
scientific and technological progress, which
allows to deliver public goods and services at a
scale, speed, quality, and cost not imaginable at
the time of drafting the Agenda 2030 (ITU
2018a). At the same time, unequal pace of tech-
nology diffusion might further widen inequalities
among countries and regions and, as such, nega-
tively impact progress toward SDG 10. In this
context, it is technology that will ultimately
enable international community implementing
Agenda 2030 as a whole. This has been also
reflected in the language of the UN General
Assembly resolution on SDGs (A/RES/70/1) –
while the word “infrastructure” appears only 11
times, “innovation” has been mentioned 27 times
and “technology” 53 times.

Interestingly, most studies focus on the role of
infrastructure in attaining SDGs, in particular
those related to economic growth, urban
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development, and environmental goals
(Cumming et al. 2017). The importance of invest-
ments in infrastructure in drive for SDGs has
recently been emphasized by the Chinese acade-
micians, which might be interpreted as an attempt
to promote the Belt and Road Initiative (Wang and
Arslan 2019). The impact of technology on the
implementation of Agenda 2030 is most often
analyzed in the context of information and com-
munications technologies (ICTs) and technology
transfer (Wu et al. 2018). This corresponds to the
construction of SDG 9 targets which focus on
increasing access to ICTs (target 9.C) and enhanc-
ing technological capabilities of the developing
countries (targets 9.5, 9.A and 9.B). Moreover,
rapid datafication of economy and society have
recently prompted research on the benefits and
challenges of utilizing data-related technologies,
in particular Artificial Intelligence, for sustainable
development (Vinuesa et al. 2020).

For this reason, further analysis will be orga-
nized in three sections dedicated, respectively, to:
(1) physical infrastructure; (2) ICTs infrastructure;
and (3) technology transfer and diffusion, in par-
ticular in agricultural and pharmaceutical sectors.
Each section aims to assess existing inequalities
and to identify legal instruments that might poten-
tially contribute to the improvements in certain
sectors. Separate section is dedicated to the
COVID-19 impact on infrastructural and techno-
logical projects as the global pandemic outbreak
has already either delayed or cancelled major
investments across the world. Although long-
term consequences of COVID-19 on
implementing Agenda 2030 are yet to be seen,
existing evidence indicates that developing and
least developed countries are particularly fragile
due to their limited financial and organizational
resources.

Physical Infrastructure

Among the Agenda 2030 goals, SDG 9 explicitly
refers to the development of sustainable and resil-
ient infrastructure that includes in particular trans-
port (roads, railways, airports, bridges), water and
energy supply, telecommunication infrastructure,

and facilities for public services in education and
healthcare. In addition, infrastructure influences,
either directly or indirectly, realizing of 72% of
the SDGs (Thacker et al. 2019). For instance,
investments in transportation systemmight signif-
icantly reduce air pollution (SDG 11) while
deployment of green energy infrastructure con-
tributes to climate change mitigation (SDG 13).
As infrastructure is a backbone of economic and
societal development, investments in transport,
health care, and education remain critical for
reducing inequalities within and among countries
(SDG 10).

According to recent estimates, low- and mid-
dle-income countries should invest ca. 4.5% of
GDP per year in order to meet infrastructure-
related goal under the Agenda 2030 (Rozenberg
and Fay 2019). In the model presented by
Rozenberg and Hay, the biggest challenges are
to provide universal access to electricity (2.2%
of GDP per year) and to develop railways and
public transport (1.3% of GDP). Relatively small
investments are required in irrigation infrastruc-
ture (0.13%). Although more than 50% of the
global investment needs are attributed to Asian
countries, the rapid economic growth and
increased public expenditures on infrastructure
are expected to bear most of this burden (Global
Infrastructure Hub 2017). In fact, in countries
such as China, India, Japan, or Indonesia current
investments outpace the projected demands.

On the other side of the spectrum are Americas
and Africa. In the Americas, bridging the invest-
ment gap depends primarily on the USA which
accounted for 60% of regional infrastructure
spending between 2007 and 2015 (Global Infra-
structure Hub 2017). In 2017 public expenditures
on water and transportation infrastructure fell to
the lowest levels since 1980s (Katseff et al. 2020)
and COVID-19 outbreak has drained the federal
and state budgets. Economic slowdown in North
America might negatively impact other countries
in the region, in particular Mexico which is
intertwined with the US economy.

In Africa, meeting infrastructure needs
requires scaling up of investments throughout
the continent, particularly in Sub-Saharan Africa.
According to the 2020 Africa Infrastructure
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Development Index, five out of ten most devel-
oped African countries are located at the Mediter-
ranean Sea and further three are tourism-driven
small islands (Africa Infrastructure Knowledge
Program 2020). In recent years, China is main
foreign financier of African infrastructure. In Jan-
uary 2015, the African Union and China signed a
Memorandum of Understanding on cooperation
in infrastructure construction that incorporated
whole continent into the ambitious framework of
Belt and Road Initiative. According to Deloitte,
China has been funding more than 20% of infra-
structural projects across Africa in 2019, in par-
ticular within the transport sector (Deloitte 2019).
China’s influence is particularly visible in Eastern
Africa where 40% of projects ongoing in 2019
were constructed by the Chinese companies
(down from 55% in the previous years). Among
the flagship projects are the construction of
Bagamoyo Port in Tanzania (estimated value: 10
billion USD) and East Africa railway linking
Kenya with South Sudan (9.8 billion USD)
(Deloitte 2019). Despite the significant financial
resources invested across the continent, Chinese
engagement has been a subject of criticism for
cooperation with authoritarian regimes, environ-
mental degradation, and neo-colonial attitude
toward Africa. African Development Bank has
recently highlighted that investments in infra-
structure should be complemented with signifi-
cant public expenditures on education as Africa
needs to generate its own human and financial
capital to reduce inequalities within and between
countries (African Development Bank 2020).
Stimulating local industry and innovation might
also compensate for limited resources and infra-
structural capacity in the context of rapid popula-
tion growth across the continent.

Another important driver infrastructure invest-
ments, next to FDIs, are public-private partner-
ships (PPPs). According to OECD, PPPs are
“long term contractual arrangements between the
government and a private partner whereby the
latter delivers and funds public services using a
capital asset, sharing the associated risks” (OECD
2012). In 2015, PPPs accounted for approxi-
mately 15–20% of total infrastructure investments
in low- and middle-income countries (Leigland

2018). The efficiency of this framework has
been, however, questioned on numerous occa-
sions. Some studies revealed that PPPs in certain
sectors are nearly 25% more costly than tradi-
tional procurement (Blanc-Brude et al. 2006)
while other demonstrated low profitability in
most sectors, in particular transport, water and
electricity supply (Estache and Philippe 2012).
In addition, PPPs did not prove beneficial in
terms of increasing infrastructure coverage and
access (Trebilcock and Rosenstock 2015). Never-
theless, the evidence from upper middle-income
countries, where most of the PPPs’ projects are
located, indicates their relative efficiency.
According to a large-scale comparative study of
181 infrastructural projects implemented in Latin
America, the increase of service quality after
shifting to PPPs was unquestionable (Andrés et
al. 2008).

Crowdfunding, which is based on small finan-
cial contributions from a large number of sources
(typically users/consumers), can be another alter-
native financing instrument. It has been success-
fully implemented in the individual projects in the
UK and France; however, its potential remains
largely untested (Davis and Cartwright 2019).
Advocates of crowdfunding highlight its positive
impact on the participation of the local commu-
nity as every individual could become a potential
co-founder. For this reason, this form of infra-
structure development might be considered as an
enabler for several SDGs, in particular target 11.3
(enhancing capacity for participatory, integrated,
and sustainable human settlement planning), tar-
get 16.7 (ensuring responsive, inclusive, partici-
patory, and representative decision-making at all
levels) as well as target 17.17 (promoting effective
partnerships between public, private, and civil
society actors).

ICTs Infrastructure

Development of information and communication
technologies remains both an individual goal
itself (SDG target 9.C) and a catalyzer for achiev-
ing other SDGs. Accessibility of ICTs infrastruc-
ture is a precondition for delivery of high-quality
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education to all, in particular vulnerable and dis-
advantaged population living in rural areas, refu-
gees, and others (SDG 4). Ensuring universal and
affordable access to the Internet can be a major
driver for economic growth (SDG 8) as well as
enhancement for industry and science (SDG 9).
For island nations of Pacific Islands digital trans-
formation might be the most efficient way to
improve availability of public services and meet
some of the individual targets of SDG 16 (UN
ESCAP 2018). Recognizing the importance of
affordable and accessible broadband for sustain-
able development, ITU and UNESCO set up the
Broadband Commission for Digital Development
yet in 2010. The substantial, although untapped,
potential of ICTs in drive for sustainable develop-
ment has been widely acknowledged at the levels
of measuring, monitoring, and implementing the
Agenda 2030 (Kostoska and Kocarev 2019).

In this context, the challenge for implementing
SDG 10 is unequal development of ICT infra-
structure worldwide. While in developed coun-
tries the majority of the population enjoys access
to the Internet (86.6%), that percentage is signif-
icantly lower in developing (47%) and the least
developed countries (19.1%) (ITU 2019a). Pro-
nounced differences are also observed between
the regions – while in Europe, the Americas, and
CIS more than 70% of individuals use Internet, in
Asia-Pacific and Arab countries it is about 50%,
and in Africa only 28%. Moreover, in some coun-
tries of Sub-Saharan Africa, Internet penetration
rate is even lower (e.g., Sudan, Mali, Chad,
Congo) (ITU 2019b).

Even greater disparities are observed in regards
to the quality of infrastructure. In developed coun-
tries, one in three individuals have access to fixed-
broadband Internet, while in developing countries
it is 11%, and in the least developed countries
(LDCs) only 1.6% (ITU 2019b). Moreover, in
some regions limited, unreliable or costly access
to electricity additionally hampers ICTs use (e.g.,
Africa, Pacific Islands). Although these inequal-
ities are to a certain extent concealed by the dif-
fuse of mobile Internet infrastructure, the quality
and affordability of mobile broadband remain sig-
nificantly limited. Existing evidence indicates that
mobile Internet services rather complement than

substitute fixed broadband network (Quaglione et
al. 2020). A positive sign is that developing and
LDCs are deploying the most advanced fiber-
optic infrastructure, leap-frogging obsolete tech-
nologies such as cable and DSL networks (ITU
2018b). Suffice it to say that in 2016 the share of
fiber-optic subscriptions in the developing coun-
tries was higher that of other fixed technologies
while in the developed countries it was DSL that
was the most commonly used (ITU 2018b). Nev-
ertheless, developing countries are still facing
other barriers in the development of Next Gener-
ation Networks, in particular lack of appropriate
legal framework and governmental incentives,
low urban population density, or relatively low
purchasing power of consumers (Fourie and de
Bijl 2017). In addition, one of the main drivers of
investments in fiber-optic technology is market
competition which is lacking in the developing
countries and LDCs (Fourie and de Bijl 2017).

The poor ICT infrastructure greatly contributes
to digital inequalities not only among but also
within countries. Limited accessibility of ICTs
privileges certain groups and reinforces existing
social inequalities. For instance, despite Internet
use is increasing globally, the digital gender gap is
still growing (ITU 2019a). Although gender
divide is mainly driven by women’s limited access
to digital education and sociocultural norms, poor
ICTs infrastructure has a profound effect in rural
areas of developing countries where dispropor-
tionately more women and girls are located
(OECD 2018b). Due to scarce population and
low purchasing power of consumers living in
rural areas, investments in broadband Internet
are less profitable than in urbanized regions
(Philbeck 2017). The broadband divide dispro-
portionately affects populations living in remote
areas such as indigenous peoples of Pacific
Islands where the cost of a monthly mobile Inter-
net package varies between 12 and 70 USD,
depending on the country’s infrastructure (UN
ESCAP 2018). Similar prepaid data packages in
the European countries vary between 4 and 30
USD (European Commission 2018).

Reducing inequalities in connectivity requires
significant investments in ICT infrastructure, in
particular in developing countries and LDCs.

4 Technology, Infrastructure, and Their Regulatory Regimes in Reducing Inequalities



According to the forecast future needs to 2040, the
development of new and maintenance of existing
ICT infrastructure will require investments of
about 8.9 trillion dollars worldwide (Global Infra-
structure Hub 2017). The current pace of invest-
ments will not ensure universal access to ICT
technologies in any region of the world (either
fixed or mobile broadband). In 2040, Europe
will be arguably in the best position, with an
investment gap of about 46 billion USD. Africa,
at the other end of the spectrum, will face an
infrastructure gap of 538 billion USD by that
time (Global Infrastructure Hub 2017).

Investments in physical ICT infrastructure
should be complemented with skill-focused ini-
tiatives that prepare public-sector institutions,
business, and society to participate in digital trans-
formation (Kostoska and Kocarev 2019). Other-
wise, technological change might lead to the
growth of economic inequalities and social dis-
parities. Global trends indicate that high demand
for technologically skilled labor leads to increas-
ing inequalities as measured by Gini Index as well
as concentration of cutting-edge industries in few
areas worldwide (Fine et al. 2019). This phenom-
enon affects also developed countries – for
instance more than 90% of USA’s tech innova-
tion-sector growth between 2005 and 2017 was
accumulated in Boston, San Francisco, San Jose,
Seattle, and San Diego (Atkinson et al. 2019).

Achieving universal Internet access until 2030
requires increased public expenditures on ICT
infrastructure, governmental incentives for pri-
vate investments as well as adoption of regulatory
framework introducing, among other things, min-
imum standards for quality and pricing. In many
countries, these objectives are achieved through
the universal service mechanism, which involves
public funding for investments that would other-
wise be unprofitable, for example, development of
the ICT infrastructure in rural and remote areas or
maintaining low, non-market prices of Internet
access. Universal service policies differ signifi-
cantly among countries and might include man-
datory service obligations, tax incentives, device
subsidies or public private partnerships. In addi-
tion, some countries incorporate sustainability in
their policies highlighting the importance of

digital training and self-sufficiency of local com-
munities. Such requirements have been included
in the policies adopted in Bolivia, Colombia,
Dominican Republic, Indonesia, or Uganda
(Dorward 2013). Existing evidence indicates,
however, that such policies in order to be effective
require long-term perspective, transparent legal
framework, monitoring tools, and compliance
mechanisms that ensure adequate implementation
of their objectives.

Technology Transfer Diffusion

The impact of technology on sustainable develop-
ment goes beyond the ICTs and is particularly
pronounced in agricultural and pharmaceutical
sectors. Improvements in food production and
agricultural productivity in recent decades allo-
wed to keep up with the increasing food demand,
albeit climate change, natural disasters, and armed
conflicts did not allow to eradicate hunger (FAO
2018). Most existing studies indicate significant
yield decreases from 2030s onwards, in particular
for wheat (Challinor et al. 2014). For this reason,
smallholder farmers, who account for 80% of
global food production, are in urgent need of
climate-resilient varieties of crops (Access to
Seeds Foundation 2019). These challenges are
addressed by several transnational biotechnologi-
cal corporations which are, however, heavily crit-
icized for increasing market concentration. Major
concerns relate to seed prices and pace of innova-
tion despite little evidence in these matters
(Deconinck 2019). There is common understand-
ing that three large mergers and acquisitions
between 2017 and 2018 have led to an unprece-
dented level of industry consolidation (Dow
Chemical and DuPont; ChemChina and Syn-
genta; Bayer and Monsanto), although precise
market shares are unclear due to scattered data
(OECD 2018a). Some studies indicate that market
concentration remains economically justifiable as,
on average, commercialization of genetically
modified plants takes 13 years and 136 million
dollars from the initial discovery (McDougall
2011). Nevertheless, global trends tend to escalate
tensions between business actors, typically
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located in the developed world, and developing
countries.

Major incentive for private investments in agri-
cultural research and development was the emer-
gence of intellectual property regime in the 1970s
and the rise of biotechnology in 1980s (OECD
2018a). The sui generis plant breeders’ rights
have been internationally recognized for the first
time in the International Convention for the Pro-
tection of NewVarieties of Plants of 1961 (revised
in 1972, 1978 and 1991; hereinafter: UPOV).
Although sui generis system is the dominant
regime regulating the protection of plant varieties,
in some countries it is complemented or modified
by the patent regime. The latter is regulated at
international level by the Trade-Related Aspects
of Intellectual Property Rights (TRIPS) of 1994
(in particular Article 27(3)b).

In the context of attaining SDG 10, two issues
are of crucial importance, namely provisions facil-
itating technology transfer to developing coun-
tries and exceptions to intellectual property
protection. Strengthening transfer and dissemina-
tion of technology is missing in UPOV but has
been clearly set out among the objectives of
TRIPS. The latter is sometimes depicted as the
global consensus between the developed world
(advocating for the better protection of intellectual
property) and developing countries (supporting
corresponding obligations of international tech-
nology transfer) (Hutchinson 2012). According
to its Article 7, WTO Members are obliged to
prevent the abuse of IP rights (e.g., licensing
practices) that adversely affect the international
transfer of technology (Article 8.2, Article 40.1).
In addition, the agreement specifies an obligation
of developed countries to provide incentives to
enterprises under their jurisdiction to promote
and encourage technology transfer to LDCs (Arti-
cle 66.2). Nevertheless, existing evidence indicate
that the consolidation of IP regimes across the
world facilitate transfer of technology (including
foreign direct investments) to middle-income and
large developing countries with no observed pos-
itive impact on LDCs (Hall 2014). Moreover,
Article 66.2 TRIPS has not been implemented so
far despite various proposals to establish a dedi-
cated notification framework that would allow to

monitor steps taken by the WTO Members
(Shugurov 2015).

Limited technology transfer under TRIPS
raises concerns whether the Agreement strikes
the good balance between the interests of corpo-
rations and developing world. TRIPS leaves
WTO Members free to decide whether plant vari-
eties are to be protected under patent or sui generis
regime, or any combination of thereof (Article
27.3.b). This means that national legislation
might exclude plants from patentability. Never-
theless, the ability of less developed countries to
shape their domestic policies and laws in this
matter is significantly limited due to the dominant
negotiating position of developed nations (in par-
ticular United States) and corporations them-
selves. A large number of governments from
developing world have been obliged to accept
“TRIPS-Plus” agreements that provide stronger
protection for intellectual property than the mini-
mum laid down in TRIPS (Tripp et al. 2007).
Currently at least 60% of the 126 countries in
the Global South allow for patenting plants
(Correa et al. 2020). Although one might expect
that these countries profit in some way from tech-
nology transfer, existing studies do not provide
any conclusive evidence (Jarvie 2016).

For this reason, on numerous occasions, devel-
oping countries, in particular African Group, have
called for the revision of Article 27.3.b claiming
that the obligatory exceptions from patent protec-
tion should include plants that are used either for
propagating or research purposes (WTO 2003).
So far, patent holders’ rights could be limited
only in extraordinary situations necessary to pro-
tect ordre public or morality (Article 27.2). Reluc-
tance of developed countries to meet these
demands has recently mobilized anti-GMO senti-
ment, seed activism, and movement of seed sov-
ereignty (Peschard and Randeria 2020).

Concerns over excessive IP protection and
enforcement are equally relevant for pharmaceu-
tical sector. Inequalities in revenue streams and
levels of enforceability of IP regulations influence
on the directions of research and development in
the drug industry. For this reason, out of 1993 new
drugs marketed between 1975 and 1999, only 16
targeted diseases that predominantly affect
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population of the Global South (e.g., tropical dis-
eases, tuberculosis) (Trouiller et al. 2002).
Although this number increased to 37 between
2000 and 2011, this still represents only 4% of
new marketed pharmaceuticals (Yamey et al.
2018). It is estimated that nowadays, neglected
diseases affect even billion people contributing
to increasing inequalities in health care between
countries. Nevertheless, emergence of strong
R&D sector and academia in some developing
countries (e.g., Egypt, Brazil, India, Indonesia,
Nigeria, and South Africa) might create a momen-
tum for a global initiative that would bring
together private, public, and philanthropic sectors
and result in the establishment of successful
incentive mechanism (Yamey et al. 2018). A
good example is the Meningitis Vaccine Project
developed under the auspices of WHO and PATH,
with financial support of Bill & Melinda Gates
Foundation. The vaccine has been developed for
26 African countries in the so-called “meningitis
belt” and manufactured in five emerging econo-
mies (WHO 2016).

Disparities between regions are not limited to
the availability of drugs for neglected diseases. In
fact, affordability of medical treatment encom-
passes all types of pharmaceuticals. Suffice it to
say that everyday drugs such as paracetamol costs
ca. 20–30 times more in low- and middle-income
countries than in developed countries (Silverman
et al. 2019). In addition, markets in less developed
are significantly more concentrated and, therefore,
lack competition of unbranded generics which are
typically the least expensive. For instance, in
Zambia 5 out of 14 essential medicines is
manufactured by one supplier (Silverman et al.
2019). One of the reasons for the low and little
competition is the provisions of the TRIPS-Plus
agreements, in particular the data exclusivity rule,
which allows for a quick monopoly position and,
as a consequence, to maintain high prices (Shaffer
and Brenner 2009).

The negative impact of monopolies goes
beyond the accessibility of pharmaceuticals and
significantly affects technology transfer, local
manufacturing, and innovation capacities which
lead to increasing inequalities between countries.
Although the TRIPS Agreement introduced

mechanism of compulsory licenses that allows
for an unauthorized use of patent in cases national
emergency or public noncommercial use predom-
inantly for the supply of the domestic market
(Article 31), one should not forget that granting
a license does not necessarily entail transfer of
technology, know-how, or local manufacturing
(Hutchinson 2012). For this reason, TRIPS
Agreement did not establish any mechanism that
effectively facilitates development of research and
manufacturing in developing countries. Transfer
of technology, whether in agricultural or pharma-
ceutical sectors, is primarily market-driven and
regulatory interventions are successfully applied
mostly by the largest middle-income developing
countries such as Brazil or India (Hoen 2009).

COVID-19 Impact

The global drive toward reducing inequalities
within and between countries has been challenged
by COVID-19 outbreak. Most of the governments
prioritized expenditures on healthcare and emer-
gency response and therefore delayed infrastruc-
tural projects in other areas. At the same time, lack
of regional of global coordination in emergency
response, border closures, and economic lock-
downs have revealed the fragility of global supply
chains. A shortening and diversification of
existing supply chains might be beneficial for
some countries (e.g., Colombia, India, Mexico)
while disadvantaging other manufacturers (e.g.,
in Asia-Pacific) (IFC 2020a). For this reason,
implementation of Agenda 2030 should mitigate
potential reshuffling of global economy.

The COVID-19 outbreak might severely
impact global aspirations in achieving universal
access to water, energy, and food by 2030. It is
estimated that the pandemic put an additional 135
million people in need of urgent humanitarian
food assistance (FSIN 2020). Furthermore, the
poorest and most populous regions in developing
countries experienced deficits in water supply and
sanitation services which is hindering prevention
and recovery. Increasing unemployment and eco-
nomic instability resulted in the adoption of poli-
cies that are introducing either tariff adjustments
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or exemptions for low-income households.
Although this is a desirable measure in the fight
with pandemic, one should not forget that it
entails revenue losses and, consequently, reduced
capital expenditures by water industry (IFC
2020b). Similar trend has been observed in the
power sector (IFC 2020c). On the other hand,
slowdown in demand for energy caused in many
countries an unprecedented improvement in air
quality. This has attracted attention of researchers
worldwide and might be utilized for a better and
more efficient decision-making in drive for goal
SDG 11 (Le et al. 2020).

On the other side of the spectrum are telecom-
munication companies which benefited from
increased traffic of data. In fact, policy of social
distancing and stay-at-home orders resulted in an
increased reliance on online technologies both in
professional and personal lives. Although the
delays in manufacturing and shipment as well as
reduced availability of workforce might nega-
tively impact ongoing ICT infrastructural projects
in short-term, it is expected that the investments
will accelerate once the economy becomes more
stable and predictable (IFC 2020d).

Conclusion

Implementation of SDG 10 is a multidimensional
challenge that requires investments in infrastruc-
ture, technology, and human capital at the same
time. Lack of coordination between these three
components might be in fact counterproductive –
extensive investments in infrastructure might not
pay off if there is no skilled labor to maintain it at
reasonable costs. Similarly, increased public
expenditures on research and development do
not guarantee revenues if there is no adequate
infrastructure allowing for mainstreaming techno-
logical innovation, in particular in telecommuni-
cations sector. In addition, some countries tend to
overly rely on foreign investments and aid,
disadvantaging domestic industry and innovation.
For this reason, progress toward SDG 10 requires
active and continuous engagement of interna-
tional actors such as WTO, WIPO, ITU,
UNESCO, OECD, and others in designing an

adequate framework for technology transfer and
international investments. Multilateral approach
is particularly important to counter the imposition
of unfavorable conditions in bilateral trade agree-
ments between developed and developing
countries.

Reducing inequalities within the countries
require, on the other hand, increased investments
in rural and remote areas where disproportionately
more women, indigenous peoples and ethnic
minorities are located. Along with the public
expenditures in transportation, water, energy, and
ICT infrastructure, governments should adopt
national policies that introduce incentives for pri-
vate sector. At the same time, more research is
needed to assess efficacy of individual mecha-
nisms such as compulsory licenses, universal ser-
vice funds, or public-private partnerships.
Contrary to conventional wisdom, their imple-
mentation does not necessarily entail technologi-
cal and infrastructural improvements but might
cause adverse effects such as limited market com-
petition or increased spending on government
bureaucracy.

The COVID-19 outbreak may also give rise to
new inequalities, in particular in access to
healthcare infrastructure and technologies. In
many countries digital solutions were harnessed
to support public health systems; however, their
impact depends on the coverage and accessibility
of ICTs. Limited infrastructure in developing
countries and LDCs might therefore lead to the
increased inequalities in access to high-quality
healthcare and emergency response. For instance,
the overall efficiency of contact-tracing and rapid
case identification solutions depends on the digital
mobilization of communities. One should also not
forget that the digital divide persists in developed
countries where people with lower socioeconomic
status or from disadvantaged groups are lacking
either digital skills or awareness of benefits that
Internet can bring (Budd et al. 2020). For this
reason, digital component should be an essential
element of policies and emergency plans adopted
both at national and international levels. ITU and
WHO have recently called for unleashing infor-
mation technology in fight against COVID-19 and
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committed themselves to identify best evidence-
based solutions (WHO and ITU 2020).

Cross-References

▶Digital Divide: From a Peripheral to a Core
Issue for All SDGs

▶Government Policies in International Perspec-
tive: Global Inequalities Under the Covid-19
Pandemic and the One-Health Lens

References

Access to Seeds Foundation (2019) Access to Seeds Index
2019. Available via https://www.accesstoseeds.org/the-
index/. Accessed 15 Aug 2020

African Development Bank (2020) African Economic Out-
look 2020: Developing Africa’s Workforce. Abidjan

Africa Infrastructure Knowledge Program (2020) Africa
Infrastructure Development Index (AIDI), 2020. Avail-
able via http://infrastructureafrica.opendataforafrica.
org/rscznob/africa-infrastructure-development-index-
aidi-2020. Accessed 15 Aug 2020

Andrés LA, Guasch JL, Haven T, Foster V (2008) The
impact of private sector participation in infrastructure:
lights shadows and the road ahead. World Bank, Wash-
ington, DC

Atkinson RD, Muro M, Whiton J (2019) The case for
growth centers – how to spread tech innovation across
America. Brookings and Information Technology &
Innovation Foundation. Washington DC

Bhattacharya A, Oppenheim J, Stern N (2015) Driving
sustainable development through better infrastructure:
key elements of a transformation program. Brookings
global working paper series. The Brookings Institution
Washington DC

Blanc-Brude F, Goldsmith H, Välilä T (2006) Ex ante
construction costs in the European road sector: a com-
parison of public-private partnerships and traditional
public procurement. European Investment Bank,
Luxembourg

Budd J, Miller BS, Manning EM et al (2020) Digital
technologies in the public-health response to COVID-
19. Nat Med 26:1183–1192. https://doi.org/10.1038/
s41591-020-1011-4

Challinor AJ, Watson J, Lobell DB, Howden SM, Smith
DR, Chhetri N (2014) A meta-analysis of crop yield
under climate change and adaptation. Nat Clim Chang
4:287–291. https://doi.org/10.1038/nclimate2153

Correa CM, Correa JI, De Jonge B (2020) The status of
patenting plants in the global south. J World Intellect
Prop 23:121–146. https://doi.org/10.1111/jwip.12143

Cumming TL, Shackleton RT, Förster J, Dini J, Khan A,
Gumula M, Kubiszewski I (2017) Achieving the

national development agenda and the Sustainable
Development Goals (SDGs) through investment in eco-
logical infrastructure: a case study of South Africa.
Ecosyst Serv 27:253–260. https://doi.org/10.1016/j.
ecoser.2017.05.005

Davis M, Cartwright L (2019) Financing for society:
assessing the suitability of crowdfunding for the public
sector. Report. University of Leeds

Deconinck K (2019) New evidence on concentration in
seed markets. Glob Food Sec 23:135–138. https://doi.
org/10.1016/j.gfs.2019.05.001

Deloitte (2019) Capital projects in a digital age Africa
Construction Trends Report. Available at: https://
www2.deloi t te .com/za/en/pages/energy-and-
resources/articles/africa-construction-trends.html

Dorward LA (2013) Universal service funds and digital
inclusion for all. ITU. Geneva

Estache A, Philippe C (2012) The impact of private partic-
ipation in infrastructure in developing countries: taking
stock of about 20 years of experience. ECARES work-
ing paper. Brussels

European Commission (2018) Mobile broadband prices in
Europe 2018. Luxembourg. https://doi.org/10.2759/
137481

FAO (2018) Transforming food and agriculture to achieve
the SDGs. FAO, Rome

Fine D et al (2019) Inequality: a persisting challenge and its
implications. McKinsey Global Institute. Brussels/San
Francisco/Shanghai

Fourie H, de Bijl PWJ (2017) Race to the top: does com-
petition in the DSL market matter for fibre penetration?
Telecommun Policy 42(9):778–793. https://doi.org/10.
1016/j.telpol.2017.11.003

FSIN (2020) Global report on food crises 2020
Global Infrastructure Hub (2017) Global Infrastructure

outlook: infrastructure investments needs – 50 coun-
tries, 7 sectors to 2040

Hall BH (2014) Does patent protection help or hinder
technology transfer? In: Ahn S, Hall BH, Lee K (eds)
Intellectual property for economic development.
Edward Elgar, pp 11–32. Cheltenham/Northampton

Hoen EFM (2009) The global politics of pharmaceutical
monopoly power. AMB. Diemen

Hutchinson CJ (2012) Does TRIPS facilitate or impede
climate change technology transfer into developing
countries? University of Ottawa Law & Technology
Journal 3:517–537

IFC (2020a) The impact of COVID-19 on logistics. Inter-
national Finance Corporation. Washington DC

IFC (2020b) The impact of COVID-19 on the water and
sanitation sector. International Finance Corporation.
Washington DC

IFC (2020c) The impact of COVID-19 on the power sector.
International Finance Corporation. Washington DC

IFC (2020d) COVID-19’s impact on the global telecom-
munications industry. International Finance Corpora-
tion. Washington DC

ITU (2018a) ITU’s approach to using ICTs to achieve the
United Nations Sustainable Development Goals.

Technology, Infrastructure, and Their Regulatory Regimes in Reducing Inequalities 9

http://link.springer.com/search?facet-eisbn=978-3-319-71060-0&facet-content-type=ReferenceWorkEntry&query=Digital Divide: From a Peripheral to a Core Issue for All SDGs
http://link.springer.com/search?facet-eisbn=978-3-319-71060-0&facet-content-type=ReferenceWorkEntry&query=Digital Divide: From a Peripheral to a Core Issue for All SDGs
http://link.springer.com/search?facet-eisbn=978-3-319-71060-0&facet-content-type=ReferenceWorkEntry&query=Government Policies in International Perspective: Global Inequalities Under the Covid-19 Pandemic and the One-Health Lens
http://link.springer.com/search?facet-eisbn=978-3-319-71060-0&facet-content-type=ReferenceWorkEntry&query=Government Policies in International Perspective: Global Inequalities Under the Covid-19 Pandemic and the One-Health Lens
http://link.springer.com/search?facet-eisbn=978-3-319-71060-0&facet-content-type=ReferenceWorkEntry&query=Government Policies in International Perspective: Global Inequalities Under the Covid-19 Pandemic and the One-Health Lens
https://www.accesstoseeds.org/the-index/
https://www.accesstoseeds.org/the-index/
http://infrastructureafrica.opendataforafrica.org/rscznob/africa-infrastructure-development-index-aidi-2020
http://infrastructureafrica.opendataforafrica.org/rscznob/africa-infrastructure-development-index-aidi-2020
http://infrastructureafrica.opendataforafrica.org/rscznob/africa-infrastructure-development-index-aidi-2020
https://doi.org/10.1038/s41591-020-1011-4
https://doi.org/10.1038/s41591-020-1011-4
https://doi.org/10.1038/nclimate2153
https://doi.org/10.1111/jwip.12143
https://doi.org/10.1016/j.ecoser.2017.05.005
https://doi.org/10.1016/j.ecoser.2017.05.005
https://doi.org/10.1016/j.gfs.2019.05.001
https://doi.org/10.1016/j.gfs.2019.05.001
https://www2.deloitte.com/za/en/pages/energy-and-resources/articles/africa-construction-trends.html
https://www2.deloitte.com/za/en/pages/energy-and-resources/articles/africa-construction-trends.html
https://www2.deloitte.com/za/en/pages/energy-and-resources/articles/africa-construction-trends.html
https://doi.org/10.2759/137481
https://doi.org/10.2759/137481
https://doi.org/10.1016/j.telpol.2017.11.003
https://doi.org/10.1016/j.telpol.2017.11.003


Available via https://news.itu.int/icts-united-nations-
sustainable-development-goals/. Accessed 15 Aug
2020

ITU (2018b) Measuring the information society report, vol
1. ITU, Geneva

ITU (2019a) Measuring digital development facts and fig-
ures – 2019. ITU, Geneva

ITU (2019b) Statistics. Available via https://www.itu.int/
en/ITU-D/Statistics/Pages/stat/default.aspx. Accessed
15 Aug 2020

Jarvie AM (2016) Productivity and diversity in research
and agriculture: improving the IPR landscape for food
security. William Mary Environ Law Pol Rev 40:849–
892

Katseff J, Peloquin S, Rooney M, Wintner T (2020)
Reimagining infrastructure in the United States: how
to build better. Available via https://www.mckinsey.
com/industries/capital-projects-and-infrastructure/our-
insights/reimagining-infrastructure-in-the-united-
states-how-to-build-better#. Accessed 15 Aug 2020

Kostoska O, Kocarev L (2019) A novel ICT framework for
sustainable development goals. Sustainability 11
(7):1961. https://doi.org/10.3390/su11071961

Le T et al (2020) Unexpected air pollution with marked
emission reductions during the COVID-19 outbreak in
China. Science 369(6504):702–706. https://doi.org/10.
1126/science.abb7431

Leigland J (2018) Public-private partnerships in develop-
ing countries: the emerging evidence-based critique.
World Bank Res Obs 33(1):103–134. https://doi.org/
10.1093/wbro/lkx008

McDougall P (2011) The cost and time involved in the
discovery, development and authorization of a new
plant biotechnology derived trait. Crop Life Interna-
tional. Saughland, Pathhead

OECD (2012) Recommendation of the Council on Princi-
ples for Public Governance of Public-Private Partner-
ships. OECD/LEGAL/0392

OECD (2018a) Concentration in seed markets: potential
effects and policy responses. OECD Publishing, Paris.
https://doi.org/10.1787/9789264308367-en

OECD (2018b) Bridging the digital gender divide. Paris
Peschard K, Randeria S (2020) Keeping seeds in our

hands’: the rise of seed activism. J Peasant Stud 47
(4):613–647. https://doi.org/10.1080/03066150.2020.
1753705

Philbeck I (2017) Connecting the unconnected: working
together to achieve connect 2020 agenda targets. Avail-
able via https://broadbandcommission.org/Documents/
ITU_discussion-paper_Davos2017.pdf. Accessed 15
Aug 2020

Quaglione D, Matteucci N, Furia D, Marra A, Pozzi C
(2020) Are mobile and fixed broadband substitutes or
complements? New empirical evidence from Italy and
implications for the digital divide policies. Socio Econ
Plan Sci 71:100823. https://doi.org/10.1016/j.seps.
2020.100823

Rozenberg J, FayM (2019) Beyond the gap: how countries
can afford the infrastructure they need while protecting
the planet. Sustainable infrastructure. World Bank,
Washington, DC

Shaffer ER, Brenner JE (2009) A trade agreement’s impact
on access to generic drugs. Health Aff 28(Suppl 1):
w957–w968

Shugurov MV (2015) TRIPS agreement, international
technology transfer and least developed countries. J
Advocacy Res Educ 2(1):74–85

Silverman R, Keller JM, Glassman A, Chalkidou K (2019)
Tackling the triple transition in global health procure-
ment. Center for Global Development. Washington DC

Thacker S, Adshead D, Fay M et al (2019) Infrastructure
for sustainable development. Nat Sustain 2:324–331.
https://doi.org/10.1038/s41893-019-0256-8

Trebilcock M, Rosenstock M (2015) Infrastructure public–
private partnerships in the developing world: lessons
from recent experience. J Dev Stud 51(4):335–354.
https://doi.org/10.1080/00220388.2014.959935

Tripp R, Louwaars N, Eaton D (2007) Plant variety pro-
tection in developing countries. A report from the field.
Food Policy 32(3):354–371. https://doi.org/10.1016/j.
foodpol.2006.09.003

Trouiller P, Olliaro P, Torreele E, Orbinski J, Laing R, Ford
N (2002) Drug development for neglected diseases: a
deficient market and a public-health policy failure.
Lancet 359(9324):2188–2194. https://doi.org/10.
1016/S0140-6736(02)09096-7

UN ESCAP (2018) Broadband connectivity in Pacific
Island countries. Bangkok

Vinuesa R, Azizpour H, Leite I et al (2020) The role of
artificial intelligence in achieving the sustainable devel-
opment goals. Nat Commun 11:233. https://doi.org/10.
1038/s41467-019-14108-y

Wang P, Arslan I (2019) Trade performance via infrastruc-
ture investment: evidence from synergies among the
belt road initiative (BRI) and UN sustainable develop-
ment goals (SDGs). J Glob Bus Trade 15(2):37–50

WHO (2016) Closure conference of the meningitis vaccine
project – ending and new beginnings. 22 to 25 February
2016, Addis Ababa

WHO, ITU (2020) ITU-WHO Joint Statement: unleashing
information technology to defeat COVID-19. Available
via https://www.who.int/news-room/detail/20-04-
2020-itu-who-joint-statement-unleashing-information-
technology-to-defeat-covid-19. Accessed 15 Aug 2020

WTO (2003) Taking forward the review of Article 27.3(b)
of the TRIPS Agreement. 26 June 2003. IP/C/W/404

Wu J, Guo S, Huang H, Liu W, Xiang Y (2018) Informa-
tion and communications technologies for sustainable
development goals: state-of-the-art, needs and perspec-
tives. IEEE Communications Surveys & Tutorials 20
(3):2389-2406.

Yamey G, Batson A, Kilmarx PH, Yotebieng M (2018)
Funding innovation in neglected diseases. BMJ:k1182.
https://doi.org/10.1136/bmj.k1182

10 Technology, Infrastructure, and Their Regulatory Regimes in Reducing Inequalities

View publication stats

https://news.itu.int/icts-united-nations-sustainable-development-goals/
https://news.itu.int/icts-united-nations-sustainable-development-goals/
https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx
https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/reimagining-infrastructure-in-the-united-states-how-to-build-better
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/reimagining-infrastructure-in-the-united-states-how-to-build-better
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/reimagining-infrastructure-in-the-united-states-how-to-build-better
https://www.mckinsey.com/industries/capital-projects-and-infrastructure/our-insights/reimagining-infrastructure-in-the-united-states-how-to-build-better
https://doi.org/10.3390/su11071961
https://doi.org/10.1126/science.abb7431
https://doi.org/10.1126/science.abb7431
https://doi.org/10.1093/wbro/lkx008
https://doi.org/10.1093/wbro/lkx008
https://doi.org/10.1787/9789264308367-en
https://doi.org/10.1080/03066150.2020.1753705
https://doi.org/10.1080/03066150.2020.1753705
https://broadbandcommission.org/Documents/ITU_discussion-paper_Davos2017.pdf
https://broadbandcommission.org/Documents/ITU_discussion-paper_Davos2017.pdf
https://doi.org/10.1016/j.seps.2020.100823
https://doi.org/10.1016/j.seps.2020.100823
https://doi.org/10.1038/s41893-019-0256-8
https://doi.org/10.1080/00220388.2014.959935
https://doi.org/10.1016/j.foodpol.2006.09.003
https://doi.org/10.1016/j.foodpol.2006.09.003
https://doi.org/10.1016/S0140-6736(02)09096-7
https://doi.org/10.1016/S0140-6736(02)09096-7
https://doi.org/10.1038/s41467-019-14108-y
https://doi.org/10.1038/s41467-019-14108-y
https://www.who.int/news-room/detail/20-04-2020-itu-who-joint-statement-unleashing-information-technology-to-defeat-covid-19
https://www.who.int/news-room/detail/20-04-2020-itu-who-joint-statement-unleashing-information-technology-to-defeat-covid-19
https://www.who.int/news-room/detail/20-04-2020-itu-who-joint-statement-unleashing-information-technology-to-defeat-covid-19
https://doi.org/10.1136/bmj.k1182
https://www.researchgate.net/publication/348932024

	108-1: 
	Technology, Infrastructure, and Their Regulatory Regimes in Reducing Inequalities
	Definitions
	Introduction
	Physical Infrastructure
	ICTs Infrastructure
	Technology Transfer Diffusion
	COVID-19 Impact
	Conclusion
	Cross-References
	References


