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ECONOMIC DEVELOPMENT IN A DIGITAL 
WORLD: PROSPECTS, PITFALLS AND 
POLICY OPTIONS III

Digital technologies have already transformed how 
people communicate, learn, work and shop. They are 
also changing the geography of economic activity 
through their impact on corporate strategy, invest-
ment behaviour and trade flows. From a development 
perspective, the promise of digitalization is that it will 
open new sectors, promote new markets, boost inno-
vation and generate the productivity gains needed to 
lift living standards in developing countries. Fulfilling 
this promise of a new digital future will, for many 
developing countries, require an ambitious pro-
gramme of infrastructure support and skills training. 
However, assessing the wider use and impact of these 
new technologies, particularly with respect to the 
2030 Development Agenda, cannot be divorced from 
the economic environment in which they are nested.

As discussed in previous Reports, today’s hyperglo-
balized world has become more unequal, unstable and 
insecure: rent extraction has become an acceptable 
feature of doing business at the top of the corporate 
food chain and unchecked competition has made 
for precarious working conditions for many at the 
bottom. As a result, the gains from technological 
progress and open economies have been captured 
by a small portion of society, while their costs have 
been carried by an increasingly frustrated majority. 
A key question therefore is whether, given this “win-
ner-takes-most” environment, the spread of digital 
technologies risks further concentrating the benefits 
among a small number of first movers, both across 
and within countries, or whether it will operate to 
disrupt the status quo and promote greater inclusion.

If history is any guide, while skill development and 
infrastructure provision will be necessary for help-
ing developing countries integrate into the digital 
economy, ensuring developmental benefits from 
digitalization will require a more comprehensive 

strategy and a much fuller range of policy measures. 
Among the most critical additional policy chal-
lenge is that of adopting competition and regulatory 
frameworks to address potential adverse effects on 
market structure, innovation and the distribution of 
gains from digitalization. The combination of net-
work effects and rent-seeking behaviour associated 
with the digitization of data that transcend borders, 
must also be closely monitored and carefully man-
aged. Accordingly, developing countries will need 
to preserve, and possibly expand, their available 
policy space to effectively manage integration into 
the global digital economy.

Another critical challenge will be harnessing new 
digital technologies to local development capacity 
so that developing countries can enjoy rising shares 
of value added in manufacturing and service activi-
ties. TDR 2017 examined this challenge with specific 
reference to robot-based automation; this chapter 
examines how a broader set of digital technologies, 
from computer-aided design to big-data analysis, 
could transform the entire manufacturing process. 
The chapter uses the value chain framework to 
explore the potential for, and the risks to, developing 
countries from using new digital technologies.1 It 
argues that digitalization and the associated erosion 
of the boundary between industry and services may 
make value chains shorter, customized production 
possible and smaller production runs more profitable 
by allowing for the design, production and post-
production segments of the manufacturing process 
to be more closely interwoven. This could either 
open new manufacturing possibilities for develop-
ing countries or reduce some that are currently 
available. Whether the high value added pre- and 
post-production segments move to developing coun-
tries will depend on the governance of these chains, 
the structure of markets, the bargaining power of local 

A. Introduction
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firms and policymakers and the policies employed to 
effect a more strategic pattern of integration into the 
digital economy.

The wider use of digital technologies is still unfold-
ing, particularly in developing countries, and their 
precise impacts remain uncertain. A clear understand-
ing of the channels through which these technologies 
may affect income generation in developing countries 
is crucial to monitoring and influencing these effects. 
Contributing to such an understanding and indicating 
associated policy options are the main objectives of 
this chapter.2

The chapter is structured as follows. The next sec-
tion examines some of the channels through which 
digitalization may affect the various segments of 
the production process, the way it is organized 
through value chains and the possible distributional 
consequences. The key takeaway is that by making 
the various segments of the process more closely 
interwoven, digitalization alters the distribution 
of value added in value chains. This may provide 
developing countries with new opportunities for 
upgrading towards high value added segments of 
the manufacturing process, especially if they can 

leverage data on market demand for design and 
manufacturing decisions. However, control over both 
design and marketing processes is required for this, 
and this has been constrained by monopolies driven 
by intellectual property rights, as noted in TDR 2017. 
To date, the evidence suggests that both labour and 
local producers in developing countries are being 
squeezed, particularly in the production stages of 
these chains. Section C examines the policy options 
that might facilitate wide diffusion and adoption of 
new digital technologies while ensuring an equita-
ble sharing of their benefits. It argues that efforts 
towards bridging digital divides and building digital 
capabilities need to be complemented by adapt-
ing innovation, industrial and regulatory policies 
to a digital world, including in an internationally 
coordinated way through South–South and broader 
multilateral cooperation. It also cautions against a 
premature commitment by developing countries 
to trade and investment rules driven by one-sided 
interests and with long-term impacts. South–South 
digital cooperation is suggested as a way forward for 
developing countries for building their digital capaci-
ties. This could be added to their on-going regional 
integration agendas. Section D summarizes the main 
findings and policy conclusions.

B. Digital technologies in value chains: Potential opportunities 
for income generation and upgrading

Digital technologies (table 3.1) are based on informa-
tion that is recorded in binary code of combinations of 
the digits 0 and 1, also called “bits”, which represent 
words and images (Negroponte, 1995). This enables 
very large amounts of information to be compressed 
on small storage devices that can be easily preserved 
and transported, and reduces the costs and accelerates 
the speed of data transmission.

The industrial use of these technologies is currently 
at different stages of readiness. Industrial robots 
have experienced rapidly growing deployment, espe-
cially since 2010, even though they have remained 
concentrated in developed and a few developing 
countries at more advanced stages of industrializa-
tion (TDR 2017). The use of additive manufacturing 
(or 3D printing), is at an even earlier stage but 
is also growing rapidly. But this growth depends 
on the expiry of some core patents; currently, the 
more accessible 3D systems use technology that is 

somewhat dated, whereas frontier 3D systems for 
professional industrial use remain expensive (Ernst 
and Young, 2016). Wider accessibility is expected 
for this technology over the coming decade (WEF, 
2015; Basiliere, 2017) as well as for big data and 
cloud computing (Purdy and Daugherty, 2017) and 
for AI (WEF, 2015).

1.	 The distribution of value added and 
upgrading in traditional value chains

The international division of labour is increasingly struc-
tured around global value chains (GVCs) (TDR 2002, 
2014; World Bank et al., 2017). Participation in 
these chains by developing countries is expected to 
attract more foreign direct investment, provide easier 
access to export markets, advanced technology and 
know-how, and generate rapid efficiency gains from 
specializing in specific tasks, appropriately guided by 
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the “lead firm” in the chain. Such participation is seen 
as particularly important for developing countries 
with small domestic markets whose firms confront a 
range of technological and organizational constraints 
stemming from the fact that the minimum effective 
scale of production often far exceeds that required 
to meet their prevailing level of domestic demand.

This has meant that policy objectives are usually 
focused on providing an attractive business climate 
for the lead firm (including adequate infrastructure 
and a sufficiently trained labour force) and avoiding 
any restrictions on the free flow of goods and finance 
that connect suppliers along the chain. However, in 
the absence of solid evidence on significant “spillo-
vers” from participation in value chains (TDR 2016),3 
policymakers should also continue to look for ways 
to establish domestic forward and backward link-
ages that facilitate a rising share of domestically 
generated value added, encourage more widespread 
transfers of technology and diffusion of knowledge, 
and support economic diversification and upgrading 
towards higher value added activities that rely on 
more sophisticated technology and skill sets. The 
evidence indicates that only a small number of devel-
oping countries – mostly in East Asia – have been 

able to build such linkages and achieve upgrading 
within GVCs (TDR 2016).

Divergence between expectations and outcomes from 
participation in GVCs is, in part, a reflection of the 
fact that the private interests of international firms 
do not necessarily coincide with the developmental 
interests of the host countries. This disconnect is, of 
course, familiar to many developing countries from 
their participation in commodity-based value chains, 
reflecting, in part, the asymmetric structure of mar-
kets and pricing power of firms from the North and 
South. It also highlights the importance of strategic 
policies, as countries look to shift towards a greater 
reliance on manufacturing (and service) activities and 
exports and is an important reminder that reductions 
in policy space can hamper industrialization and 
catching up in late developers (TDR 2014).

Since many developing countries have faced diffi-
culties in achieving the policy objectives mentioned 
above, their place in GVCs has tended to be located 
on the lower portions of what is sometimes referred 
to as the “smile curve” (figure 3.1). The smile curve 
conceptualizes international production as a series of 
linked tasks and sees international trade organized 

TABLE 3.1	 Digital technologies

Technology Attributes Examples

Robotics and Artificial Intelligence (AI) Algorithmic techniques that make it 
possible for computers and machines 
embodying computers to mimic human 
actions.

Software that can make machines 
perform routine manual or clerical 
tasks; robots assisting in surgeries; 
digitally enabled robots with advanced 
functionality to collaborate with or 
replace humans.

Additive manufacturing (3D printing) Building products from numerous cross-
sectional layers that are each less than 
a millimetre thick. This shortens stages 
of manufacturing like design, prototyping 
and product layout (all of which are 
created digitally) and enables production 
to be tailored to individual design 
specifications.

Consumer production using plastics, 
casting moulds, prototype parts for 
production, machine components.

Industrial Internet of Things Digitally charged manufactures that can 
embed themselves into the broader 
technological ecosystem in which they 
operate.

Sensors that are embedded into 
products to provide new features for 
consumers and to gather data about 
production and use for data analytics.

Blockchains Internet-based peer-to-peer network 
based on a decentralized system of 
digital ledger-keeping that is transparent 
and efficient.

Originally created for the Bitcoin 
currency in 2008 to allow for the 
issuance and record-keeping of online 
currency transactions.

Source:	 UNCTAD secretariat.
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within GVCs as involving trade in those tasks rather 
than trade in goods. The resulting fragmentation 
of production carries significant consequences for 
the spatial division of labour and the distribution 
of economic power and privilege. Most of the pre-
production and post-production segments of the 
manufacturing process, with their higher return 
activities, are usually located in advanced economies, 
with developing countries often left with the lower 
value added activities of the production segment of 
the manufacturing process. As Stephen Hymer (1972: 
101) recognized over 40 years ago, as international 
production fragments along these task lines, “output 
is produced cooperatively to a greater degree than 
ever before, but control remains uneven”; in particu-
lar, the lead firm tends to concentrate its own tasks at 
the two ends of the smile curve where “information 
and money” provide the main sources of control and 
where profit margins tend to be higher. These “head-
quarter” economies are still located predominantly in 
the North (now including parts of East Asia) while 
“factory” economies are, largely, in parts of the South 
(Baldwin and Lopez-Gonzalez, 2013). Indeed, as 
these chains have spread across more countries and 
sectors over the past three decades they have been 
accompanied by a more and more uneven distribution 
of those benefits.

In developed countries, the concern is that that low- 
and medium-skilled production jobs in traditional 
manufacturing communities have been “outsourced”, 
first to lower-wage regions of the developed world 
and then “offshored” to developing countries, and 
wages have stagnated while new jobs created at the 

ends of the chain have not only been insufficient in 
number to replace those being lost, but are often out 
of reach to those “left behind” both geographically 
and in terms of the skills required. The result is socio-
economic polarization and a vanishing middle class 
(Temin, 2017). Developing countries worry about 
being stuck in low-value-added activities, unable 
to upgrade towards higher value added activities 
in R&D and design, marketing and management, 
and becoming trapped in “thin industrialization” or 
experiencing “premature deindustrialization”; here 
the problem is less one of a vanishing middle class 
and more one of a receding middle class, as a grow-
ing urban labour force (whose incomes may still be 
rising above the extreme poverty levels found in the 
rural and urban informal economies) experiences 
diminishing employment opportunities in higher 
productivity manufacturing and service sectors.

The critical question is whether and how the new 
digital technologies might aggravate or assuage these 
anxieties. In other words, new digital technologies 
could aggravate the inequalities already apparent 
across the value chain, as depicted in figure 3.1, or 
with different national and global policies they could 
be associated with a flatter curve and more inclusive 
outcomes. Some of the concerns are elaborated 
below, while some possibilities for deriving greater 
benefits for developing countries are noted in sec-
tion D.

2.	 Digitalization: Potential impacts on the 
manufacturing process

Digitalization is often considered a game changer 
with respect to how the manufacturing process is 
undertaken and organized in value chains (e.g. De 
Backer and Flaig, 2017) even though the geographi-
cal location of these changes is as yet uncertain and 
will depend on a range of factors (Eurofound, 2018). 
This is because digitalization gives intangibles a 
more prominent role in income generation, including 
along value chains. Intangibles refer to R&D, design, 
blueprints, software, market research and branding, 
databases etc. (e.g. Haskel and Westlake, 2018: 
table 2.1).4 The data that embody these intangibles 
and their codification drive the various new digital 
technologies which, as a consequence, are often more 
closely identified with service activities. This means 
that, in a digital world, services increasingly permeate 
the goods sector and that the traditional boundaries 
between goods and services in the manufacturing 

FIGURE 3.1	 Stylized manufacturing 
value chain smile curve

Source:	 UNCTAD secretariat elaboration.

V
al

ue
 a

dd
ed

R&D Design Marketing ServicesProduction

Digital manufacturing value chain
with corrective policies

Digital manufacturing value chain 
without corrective policies

Traditional manufacturing
value chain



ECONOMIC DEVELOPMENT IN A DIGITAL WORLD: PROSPECTS, PITFALLS AND POLICY OPTIONS 

73

process become blurred. By the same token, various 
segments of the manufacturing process become more 
closely interwoven. An important part of the data 
revolution involves sales and other market-related 
information and the ability to customize production to 
the increasingly demanding and heterogenous tastes 
of consumers, including in growing markets in the 
South (Baldwin, 2016).5 The increase in the share of 
intangibles in the production process can have other 
implications: as noted by Pérez and Marín (2015) 
these technologies allow materials to be redesigned 
to make them more closely specified to their use, 
thereby reducing material use per unit of output, as 
well as reduce energy consumption and pollutant 
emissions.6 What may be most significant of all is that 
digital technologies enable more decentralized and 
flexible production and distribution, reducing some 
of the scale economies that dominated the era of mass 
production. This can result in a “hyper-segmentation 
of markets, activities and technologies” (Pérez, 2010: 
139) whereby companies of varying sizes can respond 
to and accommodate multiple demand segments, and 
small producers can cater to niche markets that need 
not be in geographical proximity. The use of new 
digital technologies may, therefore, allow develop-
ing countries to add more value in their production 
stages, whether or not the final product is for export 
or domestic consumption. However, this depends 
crucially not only on available infrastructure but on 
access to data and a supportive ecosystem.

(a)	Potential impacts on income generation

(i)	 The production segment

Much of the debate on digitalization has focused on 
the use of industrial robots in the production segment 
of the manufacturing process. As discussed in TDR 
2017, the stock of robots remains concentrated in 
a few developed countries, and in relatively high-
wage sectors, despite its recent rapid increase in 
some developing countries, especially China. The 
Report suggested that, for now at least, robot-based 
automation per se does not invalidate the traditional 
role of industrialization as a development strategy 
for lower-income countries moving into manufactur-
ing activities (such as clothing and leather sectors) 
dominated by manual and routine tasks, although in 
countries already experiencing premature deindus-
trialization and low rates of investment, the danger 
of getting trapped in these low-value-added sectors 
is likely to increase. In the longer run, and even in 

the absence of reshoring to advanced countries (ILO, 
2018), as the cost of robots declines further (and their 
dexterity increases), their spread to lower-wage man-
ufacturing sectors and eventually to lower-income 
countries could have significant consequences for 
employment creation.

The production segment may also be affected by 
additive manufacturing, combining computer-aided 
design and manufacturing (CAD/CAM), or any 
other 3D software that creates digital models, with 
3D printers that build products by adding materials 
in layers. This can also be seen as an opportunity: 
the likely reduction in the number of assembly stages 
in the production process, the heightened opportu-
nity to customize production and the increase in the 
modularity of value chains could ease the integration 
of remote (and smaller) firms in the world economy. 
Firms employing digitized processes typically gain 
in flexibility and so may be better able to cater to 
increasingly diverse and fragmented consumer 
preferences in both domestic and external markets.

To assess the extent of digitization of the manufac-
turing process, the share of telecommunications, 
computer programming and information service 
activities in total intermediate consumption in 
manufacturing may be a useful gauge.7 Cross-country 
evidence for the period 2000–2014 (figure 3.2) indi-
cates that this share remains low and accounts for 
less than 1 per cent for most countries. It also shows 
wide variation across countries. Sweden and Finland 
record the largest shares while a few developing 
countries show very low shares. However, there is 
no clear divide between developed and develop-
ing countries. Among developing countries, it is 
perhaps surprising that for 2014 the share of India 
ranks fourth, while that of China remains among the 
smallest of all countries and even declined by more 
than half between 2005 and 2014. For most countries, 
computer programming and information service 
activities as a share of total intermediate consumption 
is of significantly greater importance than telecom-
munications, even though there is no clear pattern 
either across countries or over time.

Several factors may explain the apparent low impor-
tance of ICT services in manufacturing.8 The small 
shares across all economies could indicate that digi-
talization is little more than a media hype. But these 
small numbers could also be a result of the slack in 
global demand following the global financial crisis, 
which has been a key factor holding back productive 
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investment. The finding could, alternatively, point 
to another form of the Solow paradox – you can 
see the computer age everywhere but in the pro-
ductivity statistics – in that digitization can be seen 
everywhere except in the national accounts statistics 
(Brynjolfsson et al., 2018). One reason for this could 
be that many digital services come free of charge in 
monetary terms (Turner, 2018). Accurate measure-
ment of intangibles such as ICT services is difficult. 
But when estimated as a residual, their importance 
appears to be large and increasing, currently account-
ing for about one third of total production value 
(WIPO, 2017). Measurement issues could play an 
important role particularly in indicators based on 
input–output data, such as in figure 3.2, because 
firms may prefer producing most intangibles in-
house, because of concerns regarding intellectual 
property protection. Intangibles sourced in-house 
are not reflected in input–output tables, which rely 
on purchased inputs. The surprisingly small shares 
for China in figure 3.2 could also reflect such meas-
urement issues, as Chinese companies may have a 
particularly large degree of vertical integration.

(ii)	 The pre- and post-production segments

The new digital technologies and especially ICTs 
associated with the Internet of Things – such as 
cloud computing and big-data analysis – make the 
post-production segment of manufacturing more 
important, as this is where intangible assets are used 
intensively. Such ICTs tend to reduce coordination 
costs and increase the efficiency of production sched-
ules, logistics, inventory management and equipment 
maintenance. Cloud computing and big-data analy-
sis reduce the need for hard digital infrastructure. 
This makes it cheaper for firms, even in developing 
countries, to collect data and analyse them for their 
business purposes, reinforcing the customization 
and flexibilization possibilities mentioned above. 
This can occur for intermediate products, which 
would support functional upgrading and building 
more integrated industry structures; as well as final 
products, which would enable intersectoral upgrading 
and entering new product lines.

These mechanisms, which equally apply to foreign 
and domestic markets, sharply increase the number 
of interactions between firms and customers, even if 
these interactions are not always evident to customers. 
Firms that own the data from these interactions 
and possess the required analytical capabilities can 
identify the heterogeneity of demand patterns both 

FIGURE 3.2	 Selected ICT services as a share 
of total intermediate consumption 
in manufacturing, selected 
economies, 2000–2014
(Percentages)

Source:	 UNCTAD secretariat calculations, based on World Input–Output 
Database (WIOD), University of Groningen, National Supply-Use 
Tables, 2016 release.

Note:	 ICT services refer to divisions J61–J63 of the International Standard 
Industrial Classification (ISIC) Revision 4 and distinguish telecom-
munications (J61) from computer programming, consultancy and 
related activities, and information service activities (J62 and J63). 
Manufacturing refers to ISIC Revision 4 divisions C5–C23. Shares 
calculated from weighted averages in national currency.
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between and across foreign and domestic markets and 
customize the characteristics of their products accord-
ingly. This allows for more personalized advertising 
and distribution campaigns that go beyond traditional 
marketing, reducing marketing costs while reaching 
out to more potential customers, and increasing the 
effectiveness of advertising expenditure.

The economic benefits of owning data in terms of 
transforming it into a profitable asset increase with 
the volume of data. This gives an advantage to first 
movers. They are most easily able to scale up their 
initial investment in data intelligence and analyt-
ics, thereby increasing the value of their data and 
associated knowledge base. The ensuing increased 
productivity and profitability also provide additional 
finance to acquire complementary databases or soft-
ware and exploit associated spillovers and synergies. 
Such acquisitions may include start-ups, whose 
activities may even have been deliberately targeted at 
being complementary, rather than at being genuinely 
innovative and providing a substitute for incumbent 
firms. Such cumulative processes aggravate already 
existing tendencies towards concentration and cen-
tralization. When this occurs, genuine technological 
progress and competitive pressure may be reduced. 
Equally significant, the high profitability of incum-
bent firms also allows for rent-seeking and spending 
on regulation and lobbying, such as for reduced tax 
bills or for “blocking” patents or copyrights that keep 
potential rivals out.9

Such first-mover advantages underline both the 
urgency with which developing countries need to 
act and the difficulties and associated policy chal-
lenges related to their engaging in activities in the 
post-production segment of digitized value chains.

The greater role of demand-related post-production 
variables in the manufacturing process may be fur-
ther enhanced in the pre-production segment, as the 
new digital technologies tend to make design more 
flexible and reduce its cost. Digital design simulation 
reduces the number of work hours required to create 
new goods.10 It may also reduce the expertise needed 
to design goods. The rise in flexibility and the decline 
in cost of pre-production activities may be further 
enhanced by additive manufacturing (e.g. Ubhaykar, 
2015). It compresses the development cycle of 
products that may subsequently be mass-produced 
based on traditional technology and infrastructure 
(e.g. UNCTAD, 2017b), or be chosen for more cus-
tomized production based on digital technologies. 

Using digital technologies in the pre-production 
phase could at least partly help to compensate devel-
oping countries for the lack of skilled designers and 
an established machinery industry.

It is clear that some developing countries have 
already moved some way towards digitalization in 
production. This could provide a stepping stone for 
additional broader engagement also in the pre- and 
post-production segments of the manufacturing pro-
cess where returns are traditionally higher. However, 
whether this happens depends on the way value 
chains are governed.

(b)	Potential impact on governance and 
distributional outcomes

Corporate governance involves a mixture of coor-
dination, contracts and control. In the context of 
value chains, it determines how and where lead firms 
organize production patterns across a dispersed set 
of suppliers and tasks, how transactions are made 
between these contracting parties, the marketing of 
the final good or service and how the value gener-
ated from the final sale of the product or service 
is distributed across the different actors operating 
within the chain.

Value chains have a long history, particularly in 
the exploitation of natural resources (Hopkins and 
Wallerstein, 1986). While commodity chains were 
often constructed on the back of the political power 
and authority of a colonizing state, the economic 
power of the lead firm in these chains traditionally 
reflected a combination of technological know-how, 
scale economies and restrictive business practices 
which enabled a degree of monopoly control over the 
extraction, processing and/or distribution of a specific 
commodity and monopsony control over suppliers 
of support services, allowing the lead firm to make 
above-normal profits; Standard Oil is the emblem-
atic case (Lewis, 1881). As these commodity chains 
involved more and more developing countries, their 
income losses from rent extraction through monopoly 
pricing was often compounded by a movement in the 
terms of trade in favour of manufacturing exporters 
(Prebisch, 1949).

More recently, as value chains have entered (and 
reconfigured) manufacturing sectors and as devel-
oping countries have provided more links in these 
chains, the international division of labour has 
become more fragmented, employment relations 
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more fractured and governance arrangements more 
complex. At the same time, large corporations have 
shifted their attention to “core competencies” and 
increasingly employed a range of financial instru-
ments, such as share buy-backs and mergers and 
acquisitions, to increase their “value” while cost 
containment, through outsourcing, work intensi-
fication, segmented labour markets and insecure 
supplier contracts, has become the principal strategy 
in managing the production process. These pressures 
have contributed to, and been reinforced by, grow-
ing market concentration across many sectors of 
the economy which, together with a tighter control 
over key strategic assets such as intellectual prop-
erty, has allowed for a rise in super profits through 
rent-seeking behaviour. These changes in corporate 
governance have been readily extended to the inter-
national level through the working of GVCs.

The interplay of these micro- and macro changes has, 
in turn, been associated with steadily declining labour 
shares in national income, albeit with variations 
across countries, sectors and firms. In this regard, the 
spread of GVCs over the last 30 years has reinforced 
an already established trend of weakening bargaining 
power for labour by augmenting the possibilities of 
lead firms outsourcing inputs to suppliers operating 
in highly competitive markets, while strengthening 
control over strategic assets in the pre- and post-
production stages that allows them to capture rents 
(Milberg and Winkler, 2013).

Digitalization is likely to alter further the governance 
structure of value chains. On some assessments, 
digitalization may reduce the control by lead firms 
and shift relationships away from captive towards 
more relational and modular types of governance; 
as discussed earlier, increased possibilities for prod-
uct customization could move the control of value 
chains towards customers whose specific desires 
regarding the functionality and features of products 
may guide design and production patterns. But reap-
ing these benefits crucially depends on a supplier’s 
digital capabilities. This is because digitalization also 
satisfies demands for more granular financial and 
managerial control and contributes to greater flex-
ibility for lead firms in choosing among an increased 
number of suppliers. This could increase the risk for 
producers that lack digital capabilities to be marginal-
ized or excluded.11

Examining the manufacturing process as a “pipeline” 
that creates value by coordinating a linear series of 

activities where inputs enter at one end of the chain 
and undergo a series of steps that transform them into 
more valuable products that exit as outputs at the other 
end of the chain assumes a benign view of the lead 
firm and downplays the hierarchical division of labour 
behind the smile curve as well as changes in corporate 
control more generally over the past three decades. 
As such, it does not give the full picture of the likely 
impact of digitization on manufacturing processes.

The lead firm in most GVCs is basically a cosmopoli-
tan extension of a large national firm. As discussed 
in TDR 2017, corporate governance, beginning at the 
national level, has – over recent decades – been trans-
formed through a combination of financialization, 
neo-liberal ideology and technological advances in 
ICTs. As a result, vertically integrated firms have 
focused on core competencies, outsourcing many 
tasks (particularly in the production stage) that were 
previously undertaken in-house. This has coincided 
with and further encouraged a very different approach 
to value creation and distribution focused on share-
holder value and rent-seeking behaviour.

To assess changes in distribution, it may be useful 
to disaggregate total value added in manufactured 
output into the contributions by the four functions 
that characterize labour activities in the manufac-
turing process (management, marketing, R&D and 
fabrication), taking the capital share as a residual, and 
calculating the domestic shares of the contribution 
of each of these factors.12 Doing so indicates that 
the domestic share of total value added declined in 
all countries shown in figure 3.3, except China. This 
reflects the well-known process of globalization dur-
ing the period 2000–2014, as well as the reduction 
in the import-intensity of manufacturing in China 
during those years. Moreover, the domestic share 
of labour income in total value added declined in 
almost all the countries shown in the figure, while 
China experienced a sizeable increase in this share.

The evidence for the domestic part of the capital 
share is more mixed, but it increased sizably in the 
United States and to a lesser extent in Mexico, while 
it declined in Brazil and China.13 It should be noted 
that evidence on the domestic part of the capital 
share is affected by transfer pricing and related prac-
tices, which cause returns on capital to show up in 
low-tax jurisdictions rather than the country where 
such returns originate. Regarding the four business 
functions, the domestic share of fabrication declined 
in all countries, except Canada and China, with the 
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FIGURE 3.3	 Domestic value added shares in manufactured products finalized in an economy, 
selected economies, 2000 and 2014
(Percentages)

Source:	 UNCTAD secretariat calculations, based on de Vries, 2018.

latter country’s share attaining almost 30 per cent of 
total value added in 2014. The evidence regarding 
changes for management and marketing activities is 
mixed, but the domestic share of R&D activities in 
total value added increased in most developed econo-
mies, and particularly in Japan. Developed economies 
also recorded the highest domestic shares of R&D 
activities in total value added. But there is also an 
increase in this share, although from relatively low 
levels, in a range of developing countries, notably 
Brazil, China, Indonesia, Mexico, Republic of Korea 
and Taiwan Province of China. This could be taken 

to indicate a general increase in the importance of the 
pre-production segment of the manufacturing process 
across many countries in the world economy.

A second way in which digitization is impacting 
distribution is through the emergence of platform 
monopolies, in which the key strategic asset of 
the lead firm is control and use of digitized data 
to organize and mediate transactions between the 
various actors in the chain, combined with the capa-
bility of expanding the size of such ecosystems in a 
circular, feedback-driven process (e.g. Van Alstyne 
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FIGURE 3.4	 Types of digital platforms

Source:	 Adapted from United Nations and ECLAC, 2018.

et  al.,  2016). Digital platforms are technology-
enabled operations that facilitate interaction and 
exchange between various groups, built on a shared 
and interoperable infrastructure and driven by data. 
They operate over a range of activities. Transaction 
platforms enable interaction between individuals who 
would otherwise not find each other; innovation plat-
forms provide technological building blocks enabling 
innovators to develop complementary services or 
products. Figure 3.4 provides a typology of platforms.

Among marketplaces, there can be peer-to-peer 
platforms (mainly between private individuals); 
business-to-consumer platforms, where sellers are 
firms; and business-to-business platforms, where both 
buyers and sellers are firms. Marketplaces rely on 
varied business models. Some act as sellers or resell-
ers of goods and services; some charge a commission 
for each transaction; some are financed by joining 
fees. As they collect large amounts of personal and 
non-personal data, they can increase their incomes 
by using big-data analytics, or sell these data to 
others. The largest and most powerful marketplaces 
are mostly based in the United States, with a few in 
China. E-commerce platforms have grown steadily 
and the largest ones have vast numbers of users, 
such as Alibaba Tmall (400 million but confined to 
China), Amazon (304 million users globally) and 
eBay (167 million users worldwide). Similarly, the 
main services marketplaces are based in the United 
States or Asia, and deal mainly in finance, housing 

and accommodation, logistics and transport. Seven 
out of 11 of the largest payment platforms are based in 
the United States and the rest in the European Union. 
The top four marketplaces that have received the 
largest investor funding include three in the United 
States (Uber, Airbnb and Lyft) and one in China (DiDi 
Chuxing). The domination of the United States is 
also evident in social media and content platforms, 
with the top seven such firms all originating there. 
The only exception is China, which has been able to 
expand its own firms by preventing the global firms 
from entering its market. Similarly, Internet search 
platforms are dominated by United States firms, other 
than Baidu in China and Yandex from the Russian 
Federation. This is also true for mobile ecosystems, 
with three United States-based firms completely 
dominant: Android with 81.7 per cent market share, 
iOS with 17.9 per cent and Windows with 0.3 per 
cent of the global market. Internet of Things (IoT) or 
industrial digital platforms are similarly dominated 
by companies from the United States and Europe.

The structure of these emerging digital ecosystems 
is based on data ownership and management, includ-
ing the reuse or sharing of data for more products or 
more functions within the manufacturing process. 
Data, like ideas and knowledge more generally, and 
unlike most physical private goods and services, are 
non-rivalrous and can be reproduced at no or mini-
mal cost, although they are excludable and can thus 
be a source of monopoly. This means that a digital 
ecosystem’s primary source of value is the size of 
the ecosystem itself. An expanding system could 
facilitate the entry of new participants. However, 
firms involved in the production of non-rivalrous 
goods will tend to seek ways to build fences around 
them in an attempt to artificially create a degree of 
scarcity and, in the process, generate rents from the 
assets they own.

Unlike a true public good, exclusion is possible 
in the digital ecosystem through a combination of 
strengthened property rights, scale effects, first-mover 
advantages, market power and other anticompetitive 
practices. Data intelligence, which is created by use 
of algorithms on big data, has helped lead firms to 
develop unique products and services, extend and 
coordinate complex supply chains and underpin the 
world of algorithmic decision-making. The “network 
effects” through which everyone gains by sharing 
the use of a service or resource have given rise to 
“demand-side economies of scale” which allows the 
largest firm in an industry to increase and lock-in its 

Types of digital platforms

Category Type Examples

Social media 
   and content

Facebook, Twitter, YouTube, Instagram

Internet search 
   services

Google, Yahoo, Bing, Baidu

Digital advertising AdWords, DoubleClick, Tradedoubler

Funding Kickstarter, Crowdcube, Startnext

Talent management LinkedIn, Monster, CareerBuilder

Market places Amazon, eBay, Alibaba, MercadoLibre, 
Google Play, Apple App Store, Airbnb, 
Uber, Ticketmaster, PayPal, PayU

Transaction

Industrial digital 
   platforms

Google Cloud Platform, IBM Watson IoT, 
ThingWorx

Participation and 
   open services

Citadel, CitySDK, Busan Smart City 
Platform

Mobile ecosystems 
   and apps

Android, iOSInnovation
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attractiveness to consumers and gain market share. 
This makes it almost impossible for competitors with 
declining shares to remain attractive or competitive 
(Foster and McChesney, 2011).

The raising of legal and financial barriers as well as 
more informal mechanisms of control by large firms 
with monopolistic, or near monopolistic, powers has 
already opened up new avenues of profit-making in 
the digital economy. The resulting winner-takes-most 
environment allows lead firms to squeeze suppliers, 
capture rents created elsewhere in the economy, 
acquire competitors, and gouge the public purse even 
when it is reducing prices for consumers.

This environment imparts a strong spatial dimension 
to the distribution of rewards along the value chain. 
As Hymer, Prebisch and others warned in a pre-digital 
era, the rise of headquarter firms threatened a further 
concentration of economic power around heightened 
flows of information and capital which raised the 
danger, already visible from the asymmetries in trade 
and technology flows, of “the drainage of income 
through the transnational corporations, as they came 
to play a more and more active part in industrializa-
tion, often sheltering behind an exaggerated degree 
of protection” (Prebisch, 1986: 198). This danger 
seems likely to be compounded in the digital era and 
there is already some limited evidence that while 
markups have been rising significantly for larger 

firms in advanced economies this is not the case for 
firms from developing countries.

A simple picture of a North–South digital divide 
is, however, complicated by polarization and infor-
malization pressures within the advanced countries 
themselves. These are, as noted earlier, creating dual 
economic structures, by the increasing dominance 
of United States corporations over European and 
Japanese rivals, as well as by the emergence of global 
companies from developing Asia (figure 3.5).

Still, the drive for scale in the digital world is ubiqui-
tous; “big tech” companies are not only bigger than 
ever but also increasingly bigger than most “tradi-
tional” TNCs, assuming a growing presence in the 
top 100 global companies in the world. Figure 3.6 
shows how the shares of large ICT companies in 
assets, sales, profits and market capitalization, which 
fell (albeit slightly) after the bursting of the dot-com 
bubble in 2000, have been rising after the global 
financial crisis.14 By 2015, the 17 ICT companies 
that were in the top 100 TNCs globally accounted for 
a quarter of the total market capitalization of these 
top companies and 18 per cent of their profits, even 
though their sales revenues amounted to less than 
10 per cent of the total.

In addition, there has been significant increase in 
concentration within the ICT industry, as evident 

FIGURE 3.5	 Geographic location of big tech companies, selected companies

Source:	 UNCTAD database of consolidated financial statements, based on Thomson Reuters Worldscope.
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from figure 3.7. Within all the ICT companies in the 
database, the top 1 per cent accounted for increasing 
and dominant shares of physical assets, revenues and 
market capitalization – but nearly stagnant shares of 
employment.

The emergence of some big ICT companies from 
the Global South, primarily in East Asia (includ-
ing, most recently, China), indicates that successful 
late industrialization experiences, can give rise to 
large firms able to exploit new opportunities in the 
digital economy. These newcomers not only have 
access to data but the capability to translate them 
into economically meaningful knowledge and can 
target potentially overlapping customer bases with 
distinctive new offerings, such as links to local inno-
vators, designers or producers that may provide better 

customized products and create effective competition 
to an established ecosystem.

Whether such competition becomes a more general 
feature depends on legal and policy frameworks that 
determine the extent to which lead firms in digital 
ecosystems must share some of their data or the value 
that accrues from data ownership. More generally, the 
capacity of the different stakeholders along a value 
chain to appropriate the income generated is also 
circumscribed by rules and regulations from actors 
external to the chain, mainly national governments 
and supranational institutions. Such rules and regula-
tions can mediate value sharing between customers 
and platforms that own data, on the one hand, and 
incumbent platforms and competitor platforms, on the 
other hand, as further discussed in the next section.

FIGURE 3.6	 Share of “big tech companies” 
in top 100 non-financial corporations
(Percentages)

Source:	 UNCTAD database of consolidated financial statements, based 
on Thomson Reuters Worldscope.
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Source:	 See figure 3.6.
Note:	 Top 1 per cent companies identified by intangible assets in the sector.
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C. Adapting economic policies to a digital world

While new digital technologies may provide addi-
tional impetus to income generation in developing 
countries, they also pose challenges because of 
the potential for greater monopoly control in some 
areas and the distributional implications of corporate 
rent-seeking. Experiencing the benefits of moving 
towards a digital world is obviously contingent upon 
the appropriate physical and digital infrastructure 
as well as digital capabilities, but additional policy 

frameworks and regulations are also necessary to 
ensure fair and equitable sharing of these benefits. 
While the precise policy strategy will be distinct for 
each country and reflect its specific conditions, there 
are some broad principles that can provide a frame-
work. International cooperation, including in the form 
of South–South cooperation, is particularly relevant 
for overcoming digital divides and addressing fiscal 
and regulatory issues.
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1.	 Facilitating integration into a digital 
economy and ensuring an equitable 
sharing of its benefits

(a)	Digital infrastructure and digital capabilities: 
Basic conditions for integrating into a 
digital world

A digital economy is built on digital infrastructure 
and digital capabilities. Three broad interrelated 
components of digital infrastructure which can be 
identified are networks, software and data; and digital 
capabilities are needed to use them effectively. Over 
the past two decades, countries have been steadily 
building their digital networks (i.e. ICT and broad-
band infrastructure) as the principal tool for collecting 
and transmitting information flows. This ICT infra-
structure forms the base of the digital infrastructure 
as it provides Internet access to the population, while 
broadband infrastructure helps in delivering large 
amounts of data at a much faster speed. Much of the 
initial work behind ICT infrastructure tends to be 
undertaken with public funding and through various 
forms of public and private collaboration to improve 
network connectivity, affordability and accessibil-
ity. Subsequently, Internet access and connectivity 
through broadband have become dominated by pri-
vate Internet service providers. However, by the late 
2000s it became clear that wired broadband connec-
tivity especially to remote areas was not adequately 
served by private companies. Since the universality 
of broadband infrastructure is a prerequisite for a 
more equitable digital economy, this points to the 
need for enhanced public investment in broadband 
infrastructure in most developing countries.

The second interrelated component of digital infra-
structure is software and its use across a full range 
of economic activities, with increasing emphasis on 
access through a cloud computing infrastructure. 
Cloud computing provides computing services 
remotely as a general utility to Internet users. It can 
be just sterile infrastructure like storage, means for 
processing, networking and servers (infrastructure 
as a service, or IaaS), or also provide operating 
software and platforms for building custom appli-
cations (platform as a service, or PaaS) or consist 
of remote provision and management of the whole 
range of computing needs right up to fully functional 
applications and data-based processes (software as 
a service or SaaS). Cloud computing therefore com-
bines software power with network power allowing 
quick, wide and deep global spread of relatively 

inexpensive cutting-edge technologies. However, 
cloud applications provide its owners immense 
power, as dependencies increase from IaaS through 
PaaS to SaaS models: for example, global cloud 
applications have provided Google, Facebook, Uber, 
etc. the power to become the virtual control panels 
for reorganizing entire sectors. This creates a policy 
challenge for developing countries whose national 
antitrust legislation may not be adequate to address 
the cross-sectoral market power increasingly held by 
such multinational companies.

The third interrelated component of digital infrastruc-
ture is data, which provide platforms with the raw 
material they need to operate. This is, arguably, the 
most important component of the digital infrastruc-
ture, providing the basis for generating huge profit 
streams and potentially changing the relative posi-
tions of countries in terms of their shares in global 
production, consumption, investment and interna-
tional trade. Many observers have termed “data” the 
“new oil”, not only because they have to be extracted 
and processed from an initially unrefined state, but 
because processed data can also give monopolistic 
powers to its owners. Indeed, because (unlike oil) 
data are not a finite resource, the ability to exclude 
competitors from access can generate even more 
monopoly power and rent-seeking behaviour.

The challenges faced by developing countries in 
ensuring such digital infrastructure are evident from 
the still large gaps in most developing countries. 
Fixed broadband subscriptions in developing coun-
tries are still less than one quarter of the number in 
developed countries in per capita terms, while in least 
developed countries (LDCs) the number has barely 
increased and the penetration rate is less than 1 per 
cent. Mobile-broadband subscriptions were around 78 
per 100 population in the United States and Europe in 
2016, but only 20 per cent in Africa. Two thirds of the 
population of developing countries – around 4 billion 
people – remained offline in 2015/16.15 Mobile-
broadband subscriptions have grown more rapidly in 
the developing world recently, but figure 3.8 shows 
that they are still only around half of the per capita 
levels in the developed world. One reason for this is 
the high price: figure 3.9 indicates that despite recent 
declines, broadband prices in the developing world 
are on average over eight times those in developed 
countries (and over 20 times in LDCs) when seen in 
relation to per capita income. While Internet access 
has increased everywhere, the coverage in Europe 
is nearly four times that of Africa (figure 3.10). 
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Broadband speed is a crucial determinant of the 
potential for digitalization and related business, and 
it remains relatively much slower in most developing 
countries. Reducing these large infrastructure deficits 
is a huge task that will require large investments.

In addition to digital infrastructure, building a digital 
economy obviously requires the presence of support-
ive physical infrastructure and institutions, of which 
continuous power connections and access to banking 
and financial institutions are obviously crucial. While 

these are taken for granted as necessary preconditions 
for other digital policies in advanced economies, 
they are still significantly underprovided in much 
of the developing world, and not addressing these 
issues would further add to digital divides. Similarly, 
the digital capabilities discussed below also require 
minimum levels of education across the society. In 
their absence, much of the talk of digital “leapfrog-
ging” is highly exaggerated.

Digital capabilities are also referred to as digital 
skills or digital competence. They cover informa-
tion management, collaboration, communication and 
sharing, creation of content and knowledge, ethics 
and responsibility, evaluation and problem solving, 
and technical operations (Ferrari, 2012). ILO-ITU 
(2017) describe four kinds of such skills: (1) basic 
digital skills, related to the effective use of technol-
ogy, including web research, online communications, 
etc.; (2) soft skills necessary to ensure collaborative 
work among professionals; (3) advanced digital 
skills related to technology development such as 
coding, software and app development, etc.; and 
(4) digital entrepreneurship which includes digital 
skills required by entrepreneurs for strategic plan-
ning, market research, business analysis, etc. Due to 
rapid advancement of digital technologies there is a 
growing “digital skill gap” which is being felt by both 
developed and developing countries. To develop digi-
tal skills, efforts have to be made by the developing 
countries at various levels: introducing digital educa-
tion in schools and universities, upskilling the digital 

FIGURE 3.8	 Active mobile-broadband 
subscriptions, 2007–2017
(Per 100 inhabitants)

Source:	 ITU, ICT Facts & Figures, The world in 2017. Available at: 
https://www.itu.int/en/ITU-D/Statistics/Documents/facts/
ICTFactsFigures2017.pdf.
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FIGURE 3.9	 Mobile-broadband prices, 
2013 and 2016
(Percentages of gross national income per capita)

Source:	 See figure 3.8.
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Source:	 See figure 3.8.
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skills of the existing workforce, running special 
basic and advanced skill development programmes 
for the youth and older persons, including digital 
skill training programmes in existing professional 
development programmes, and providing financial 
support to develop digital entrepreneurship. All these 
should ideally be part of an overall national strategy 
of building digital skills for the twenty-first century.

(b) Industrial policy

Successive Trade and Development Reports have 
consistently argued for proactive industrial policies 
to manage structural transformation; TDR 2016 
concluded that an “active” industrial policy is key 
to building the backward and forward linkages that 
can sustain productivity growth and rising living 
standards through a process of structural transforma-
tion. Two elements of the changing dynamics of the 
world economy may be crucial for the effectiveness 
of industrial policies: (1) the move towards a digital 
economy and its associated increased systemic inter-
actions between innovation, education, production 
and services activities; and (2) the increased weight 
of developing countries in the global economy, which 
may allow for a rebalancing of external and domes-
tic markets as destinations of developing countries’ 
production activities.

The previous discussion of the infrastructural needs 
of the digital economy has already specified the 
supply-side interventions that are necessary parts of 
contemporary industrial policies, to ensure bandwidth 
and connectivity, as well as universalizing Internet 
access and other measures. Similarly, the develop-
ment of digital capabilities also requires public 
investment and government support, for example 
in digital education and training, ensuring access to 
banking systems and credit, and so on (Vijayabaskar 
and Suresh Babu, 2014). In addition, demand-driven 
policy instruments can be key determinants for the 
creation of demand for domestic innovation and the 
potential creation of entirely new sectors (Saviotti and 
Pyka, 2013; Salazar-Xirinachs et al., 2014; Santiago 
and Weiss, 2018). A government can do this in several 
ways: (1) as a direct consumer and investor, it can 
act through government procurement; (2) as a regula-
tor, it can affect competition, and hence the level of 
demand enjoyed by individual firms, by determin-
ing the number of licences for certain activities or 
by imposing certain industry standards; (3) it can 
steer the direction of innovation by taking the lead 
in undertaking innovation activities or incentivize 

firms and other players to form research consortia; 
(4) it can promote private demand, such as through 
tax incentives and subsidies, to stimulate investment 
and innovations by domestic firms; (5) as a knowl-
edge broker, it can link innovators, producers and 
consumers (for more detailed discussion, see Elder, 
2013; and Chang and Andreoni, 2016).

Industrial policies for digitalization must seek to 
exploit the potential of using new technologies for 
transformational purposes to create and shape new 
products and new markets, as well as to compen-
sate for the job destruction that the application of 
such technologies may cause. The strong synergies 
between supply-side and demand-side pressures in 
establishing a “digital virtuous circle” (of emerg-
ing digital sectors and firms, rising investment and 
innovation, accelerating productivity growth and 
rising incomes, leading to expanding markets) speaks 
to the need for moving towards a mission-oriented 
industrial policy in a digital world.

This involves using more dynamic metrics in policy 
evaluation to assess the degree to which public 
investment can open and transform sectoral and 
technological landscapes. Moreover, governments 
could engage in more than just helping to fund new 
technology. They could become investors of first 
resort regarding digital innovation by investing 
directly in corporate equity (Mazzucato, 2017). One 
way of doing so would be for governments to acquire 
stakes in the commercialization of successful new 
technologies by establishing professionally man-
aged public funds, which would take equity stakes 
in new technologies, financed through bond issues in 
financial markets, and which would share its profits 
with citizens in the form of a social innovation divi-
dend (Rodrik, 2015). In this way, the fruits of high 
productivity growth from technological change could 
spread more widely and fuel aggregate demand also 
for output from lower productivity sectors, thereby 
increasing employment and average productivity 
at the same time. Empirical evidence suggests that 
companies with large shareholders, such as publicly 
held companies and sovereign wealth funds, tend 
to invest more in innovation than companies with 
dispersed equity ownership (Edmans, 2014). This 
is because such shareholders typically base buying 
and selling decisions on the company’s long-term 
prospects, including those built on intangible capital. 
Such investment could ensure long-term thinking 
across the digital ecosystem and enable benefits 
from the spillovers and synergies that intangible 
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assets may generate across companies (Haskel and 
Westlake, 2018).

A digital strategy must also adapt to the changed 
structure of finance for investment in the digital 
economy. Contrary to tangible assets – such as build-
ings, machines or particular plots of land – intangible 
assets, such as data, software, market analysis, organ-
izational design, patents, copyrights and the like, tend 
to be unique or most valuable within narrowly defined 
specific contexts. Therefore, they are difficult to sell 
or value as collateral. This makes it cumbersome to 
finance investment in intangibles from traditional 
sources, such as bank loans and marketable bonds, 
and, in addition to private equity finance, increases 
the role of retained profits as a source of finance for 
investment. However, the profit–investment nexus 
has seriously weakened over the past two decades, 
especially through the increased emphasis that cor-
porate managers have given to norms, metrics and 
incentives from the financial sector, increasing the 
distribution of dividends, buy-backs of stocks and 
other speculative financial operations in the process. 
As a result, supporting investment in intangibles may 
well imply an increased role for development banks 
as sources of finance or of specialized financing 
vehicles – such as the guidance funds attached to the 
new industrial strategy of the Government of China 
(Kozul-Wright and Poon, 2017) – as well as policy 
measures designed to strengthen the profit–invest-
ment nexus, such as changing financial reporting 
requirements or imposing restrictions on share buy-
backs and dividend payments when investment is 
low, or preferential fiscal treatment of reinvested 
profits (e.g. TDR 2008 and TDR 2016).

In addition, regulatory measures (discussed in more 
detail below) such as data localization requirements, 
Internet filtering and technology transfer require-
ments (i.e. disclosure of source code) can serve as 
important industrial policy tools to promote domestic 
digital firms and allow them to catch up with the 
leading multinational firms.

(c)	 Innovation policy

The acquisition and adoption of technology, as well 
as its adaptation to local circumstances, is a costly 
process. To speed up and support this process, devel-
oping countries were advised to ensure appropriate 
absorptive capacity, including in terms of the skill 
level of the labour force and institutional structures 
to facilitate technology development and transfer 

(see also section B.1 above). Recently, proactive 
innovation policy has also found a prominent place 
on the agenda of developing country policymakers.16 
One reason for this is the improvement in some 
developing countries’ technological capabilities 
and technology-related institutions, reflected in 
higher educational attainments and enhanced R&D 
expenditure and patent filings. The World Intellectual 
Property Organization’s global innovation index 
shows that a few developing countries have caught 
up on certain innovation variables, even though 
significant divides remain (Cornell University et 
al., 2017; UNCTAD, 2018a). An additional element 
of the changed environment that is of particular 
importance in the context of digitalization regards 
the increased spending power and emerging middle 
classes in some developing countries, particularly 
in Asia, which is creating new markets and thereby 
generating new potential for innovation to meet this 
growing demand. As a result, developing countries 
are being seen not merely as recipients but also as 
sources of innovation, particularly innovations aimed 
at developing customized goods and services catering 
to specific markets at relatively low cost.17

Such customization of new digital technologies can 
be related to the idea of frugal innovations, which 
are those that provide “new functionality at lower 
cost” (Leliveld and Knorringa, 2018: 1; see also 
Zeschky et al., 2014).18 These rely on developing 
country residents both as consumers and producers, 
by focusing on the specific opportunities for inno-
vation, production and consumption in a particular 
geographical location. Unconstrained by developed 
country demands, developing country firms can 
benefit from local cost advantages, better local sourc-
ing conditions and better knowledge about local 
circumstances, preferences and needs. They can use 
these elements to design goods and services with new 
functionalities and features that are customized for 
local firms and for local low-income or middle-class 
consumers. Such local innovations also help to reduce 
foreign exchange outflows by shifting domestic 
demand towards domestically produced customized 
goods. Digitalization may provide specific opportuni-
ties for frugal innovation by developing country firms 
because they tend to reduce the cost of innovation.

Similarly, the digital economy may also open up 
new possibilities for more reverse innovation, which 
refers to ideas, technologies and products that may 
be generated in developing countries but are subse
quently used   by firms from developed countries 
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(Immelt et al., 2009; Zeschky et al., 2014). These do 
not have to be “frugal” but can include sophisticated 
and expensive products and processes. Reverse inno-
vation may be done by affiliates of developed country 
firms that face sluggish overall demand in their head 
firm’s home markets and, as a reflection of growing 
distributional inequality, a shift in the composition of 
this demand towards simpler and cheaper products. 
It may also be part of the internationalization strategy 
of local firms in some large developing countries that 
initially respond to growing domestic demand, but 
later attempt to tap into lower-income segments of 
developed country markets. Such reverse innovation 
tends to achieve economies of both scope and scale by 
enabling customized production for smaller domestic 
and larger foreign markets.

Such innovations, however, increasingly rely on 
big-data analytics and other digital technologies. 
Greater interaction between innovators, producers 
and consumers is important from the supply side 
for design and production decisions, while product-
specific marketing and distribution based on digital 
media could help customers in their spending deci-
sions. In developing countries, using these digital 
devices could allow reducing or even removing the 
long chains of intermediation that often characterize 
user–producer interactions (e.g. Foster and Heeks, 
2014), thereby making them both more flexible and 
more cost-effective. Obviously, this is only possible 
if firms and innovators within developing countries 
have access to such data that are typically collected 
by multinational platform companies. Therefore, 
policies designed to prevent monopolistic control  
and to ensure that small and medium producers and 
potential innovators have affordable access to such 
data, are obviously important.

While intellectual property rights (IPR) rules do 
constrain technology transfer, the more so as these 
have been tightened in the context of free trade 
agreements, some recent success stories suggest 
that it is still possible to overcome the obstacles that 
they pose.19 Cross-industry surveys have led some 
observers to conclude that design-related IPR are 
considered relatively ineffective, as also illustrated 
by firms’ often significant additional investment in 
brand image and other reputational assets intended 
to increase value capture from their designs (Filitz 
et al., 2015).20 Given that digitalization may bring 
about entirely new products, as well as enable new 
functionalities and ways of use, it would appear that 
existing IPR protection still leaves some scope for 

active design-oriented innovation policy in devel-
oping countries. Nevertheless, maintaining this 
scope will also require containing practices such as 
interlocking patents and patent trolls, which have 
become important features of competition mainly in 
the smartphone and pharmaceutical industries (see 
also TDR 2017 and section C.1.d below).

Moving towards a digital world may also broaden 
the scope for developing country firms to engage in 
cross-licensing arrangements with developed coun-
try firms. At least some of these firms may privilege 
protecting their designs through trade secrets but oth-
ers could still be interested in licensing, and thereby 
disclosing, their designs to developing countries. 
They could wish to do so in exchange for innovative 
design features regarding functionality and ease of 
use that firms in developing countries have developed 
for their domestic customers, which could also appeal 
to the lower-income groups in developed countries. 
IPR owners may also wish to create new revenue 
streams by commercializing template CAD files or 
software that purchasers can subsequently customize.

To boost digital skills and capabilities, many devel-
oping countries are encouraging digital start-ups. 
Digital start-ups differ from IT start-ups that provide 
core technical services in the form of SaaS, in that the 
former aim at digitally transforming specific sectoral 
services like education, health, transport, etc. (Singh, 
2017). These digital start-ups represent a new wave of 
entrepreneurship, which, if appropriately harnessed, 
could usher in some highly efficient digital solu-
tions as well as boost digital capacities, becoming 
a primary source of digital innovation in a country. 
However, instead of being used for expanding digital 
technology frontiers in a country, these innovations 
are increasingly being bought and used by big tech 
companies to expand their operations. For example, 
AI start-up acquisitions increased by 155 per cent 
in the period 2015–2017, rising from 45 to 115. The 
digital start-ups therefore need to be supported by 
national policies and regulatory measures in order 
to nurture and advance national digitization efforts.

In addition to a sizeable increase in R&D spend-
ing and the size of in-house design departments, 
enhanced skilled labour migration in the form of 
both intellectual returnees and skilled expatriates 
from developed countries could provide substantial 
support to developing countries’ more active innova-
tion policy. While returnees appear to have played 
a crucial role for example in the development of the 
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photovoltaic industry in China (Luo et al., 2017), 
expatiates have been instrumental in creating the 
designs for automobile production in developing 
countries such as Brazil, India and Morocco, as well 
as in Romania. There, designers have focused on the 
functionalities and price ranges that would appeal to 
customers in developing countries, as well as to rela-
tively low-income customers in developed countries 
(Midler et al., 2017).

(d)	Regulatory policies

The digital economy creates significant new regula-
tory policy challenges because the network effects 
and economies of scale associated with digitalization 
can cause rising inequality and generate barriers to 
market entry. As noted above, first-mover advantages 
in the form of benefits from controlling and scaling 
large volumes of data tend to create a few highly prof-
itable large firms and “winner-takes-most” concerns. 
Such advantages can also become self-reinforcing, as 
data gleaned from one market can facilitate entering 
new markets or even new business lines. The result-
ing increases in market concentration may sizeably 
augment the financial power of a few leading firms 
and cause increased rent-seeking, anticompetitive 
practices and attempts to block actual or potential 
competitors. This means that established competition 
and antitrust policies may be unsuited to the digital 
economy.21

The overwhelming control over digital platforms by 
a few firms, mostly based in the United States, the 
United Kingdom and some other European countries, 
points to the need for active consideration of policies 
to prevent anticompetitive behaviour by such firms, 
as well as potential misuse of data that are collected 
in the process. It also provides an inkling of the diffi-
culties associated with developing countries wishing 
to break into these areas. Even when innovators 
based in developing countries come up with new 
products and processes, they may be unable to reap 
the benefits in an oligopolistic environment, or may 
be taken over by the dominant firms. There are other 
ways in which such digital platform companies can 
slip through regulatory cracks. The concerns about 
lack of labour standards associated with supposedly 
peer-to-peer platforms that are effectively business-
to-consumer platforms (such as Uber) are now well 
known. But for developing countries an additional 
concern could be the concentration of profits gener-
ated in such platforms by the companies that are 
largely based in the North. Such super-platforms 

(companies that dominate the digital landscape like 
Google, Apple and Amazon) are increasingly using 
algorithms based on big data to drive away com-
petition. According to Ezrachi and Stucke (2016) 
algorithms can foster tacit collusions when each firm 
programs its algorithm with a strategy to maximize 
profits. The algorithms monitor the price changes and 
swiftly react to competitor’s price reduction, similarly 
it also follows price increases when sustainable, such 
as when others follow in a timely manner, so that all 
competitors raise prices and profit together leading 
to an outcome not much different from that arrived 
by collusion. But unlike humans, the computers do 
not fear detection! Further, these computers have 
no specific commands that may trigger collusion. 
This makes it extremely difficult to hold the super-
platforms liable for the pricing decisions of their 
self-learning algorithms, which may transfer wealth 
from consumers to sellers.

Although the super-platforms compete, they can also 
become “frenemies” to maximize joint profits and 
drive away competition.22 This interdependence of 
super-platforms can severely hinder innovations as 
companies know that they cannot effectively reach 
consumers unless admitted by super-platforms. On 
the other hand, platforms need an ecosystem to 
flourish and contest other platforms. A platform will 
therefore attract independent application developers 
to build solutions to attract users. More users in turn 
will attract more application developers and this 
feedback loop makes the platform grow bigger, with 
the subsequent economies of scale further increasing 
its market power. The bigger the super-platform, the 
greater will be the network effects and more difficult 
it will become for competitive forces to displace it.

These growing collusions and anticompetitive prac-
tices of the super-platforms pose new challenges for 
competition and antitrust policies. AI determines 
independently the means to optimize profits and leads 
to an anticompetitive outcome, with no evidence of 
any anticompetitive agreement or intent. Further, 
the new market dynamism injected by technological 
advances leads to a transfer of wealth from consumers 
to super-platforms with consumers being unaware of 
the underlying mechanisms; it eradicates competition 
from small firms through acquisitions or exclusionary 
practices; and it promotes network effects to grow 
and assimilate further market power.

Competition agencies need to understand the chang-
ing contours of competition and the underlying 
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market mechanisms that help the “big” get “big-
ger”, and to prepare themselves for regulating these 
super-platforms. This will require new tools and 
regulations as the existing language of antitrust 
laws may not allow the regulators to fully address 
the growing challenges. This is better understood 
in the developed countries, where the enforcers are 
intervening in some scenarios to regulate the activi-
ties of super-platforms.23 However, most developing 
countries are yet to understand and adapt their regula-
tions to address the anticompetitive practices of the 
super-platforms.

While anticompetitive practices have traditionally 
been addressed by antitrust and competition policies, 
the goal of these policies has increasingly shifted 
from a concern with market structure and market 
behaviour to an emphasis on maximizing consumer 
welfare.24 Moreover, the remit of these policies has 
generally been confined to national boundaries. 
Recent concerns regarding regulation of the digital 
economy have also focused on consumer welfare, 
particularly regarding the preservation of data pri-
vacy25 and Internet security, as well as avoidance of 
undesirable changes in how societies function. By 
contrast, the extraction of economic rent has received 
insufficient attention from policymakers despite its 
central role in the functioning of hyperglobalization.

One form of rent extraction is aggressive tax opti-
mization by locating a firm’s tax base in low-tax 
jurisdictions.26 According to estimates by Tørsløv et 
al. (2018: 2), “close to 40% of multinational profits 
are artificially shifted to tax havens in 2015”. The 
digital economy may exacerbate tax-base erosion 
because a multinational enterprise (MNE) whose 
main assets are intellectual property or data can easily 
offshore such assets. While the OECD’s Base Erosion 
and Profit Shifting (BEPS) initiative has taken some 
useful steps towards safeguarding fiscal revenues, 
critics have called for wider and more inclusive dis-
cussion and argue that the reform proposals “have 
failed to ensure that profits are taxed where activities 
take place …, in favour of where the companies that 
receive income are based”, mainly because “the revi-
sions to transfer pricing rules continue to cling to the 
underlying fiction that a MNE consists of separate 
independent entities transacting with each other at 
arm’s length” (ICRICT, 2018: 5).27

Taxing where activities are done rather than where 
firms declare as being headquartered redistributes 
rents and can help build the tax bases of developing 

countries. But it does not tackle the anticompetitive 
features that give rise to rents. Price-based meas-
ures of competition may well prove inadequate in 
a digital world where control and use of data is of 
paramount importance, where competition strate-
gies and pricing decisions may be determined by 
the algorithms of machine learning, and where con-
sumers often receive services in exchange for data, 
at zero nominal prices.28 Established competition 
policy assumes that actors pursue a strategy focused 
on profit maximization whereby unjustifiably high 
prices are judged as harming consumer welfare. In a 
digital economy, by contrast, actors tend to privilege 
scale and market-share strategies. This may involve 
slashing prices, even to the extent of being willing to 
sustain losses, and/or increasing spending to expand 
capacity, including by acquiring firms and expanding 
into multiple business lines.

In the case of digital platforms, scale and market-
share strategies may involve cross-subsidization, 
which implies that while one side of the platform 
benefits from a lower cost of service or free access, 
the other side pays higher costs for access. For 
example, Facebook services may be provided free 
of cost to the users, but the advertisers pay higher 
costs to access the users. Increasingly platforms start 
to organize the markets. These digital platforms have 
natural monopolistic tendencies which emerge from 
large economies of scale, large network effects and 
control over sectors’ data which leads to the crea-
tion of private digital intelligence leading in turn to 
technological and institutional barriers to new entry. 
This results in very high asymmetry of information 
between the platform owner and all other actors in a 
sector which is then used to extract profit both from 
the sellers and the buyers (e.g. Singh, 2017).

Although the growing monopolistic powers of the 
digital platforms are being increasingly recognized, 
there have been few efforts by developing countries 
to design antitrust policies to combat their anticom-
petitive practices. Many challenges are faced in 
designing antitrust policies to regulate the data-based 
platforms comprising multiple customer groups with 
interdependent demand that offer products and ser-
vices in many countries. These include the difficulty 
associated with defining the “market” involved and 
the power of companies within that market. The 
market is defined for a product or service; however, 
for platforms the data act as an intermediary prod-
uct, are not sold or traded and have no identifiable 
demand and supply (e.g. Graef, 2015). This would 
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imply that it is not possible to assess the market power 
of the platform in terms of raising the prices above 
the competitive levels for one side of the market and 
below competitive levels for the other side.

However, since the existing digital platforms are 
changing the competitive landscape, there is a need 
to regulate the digital platforms in order to provide 
developing countries’ firms/platforms with an oppor-
tunity to compete with the existing platforms and 
avail themselves of new opportunities in the digital 
world. Some developed countries are using policy 
instruments to check the growing market powers of 
the digital platforms. For example, in 2013, the Dutch 
Data Protection Authority and the Canadian Privacy 
Commissioner’s Office found that WhatsApp “did 
not delete non-users’ mobile numbers once a user’s 
phone contacts were transmitted to WhatsApp, which 
violated Dutch data protection law”29 and therefore 
forced WhatsApp to make relevant changes for better 
protection of data and privacy. In 2017, the European 
Commission (EC) fined Google €2.42  billion for 
breaching European Union antitrust rules. According 
to EC, “Google abused its market dominance as a 
search engine by promoting its own comparison 
shopping service in its search results, and demoting 
those of competitors … It denied other companies 
the chance to compete on the merits and to innovate. 
And most importantly, it denied European consumers 
a genuine choice of services and the full benefits of 
innovation”.30

One way of addressing rent-seeking strategies in a 
digital world would be through tighter regulation of 
restricted business practices, with strong monitor-
ing and administration at the international level.31 
Another approach would be to break up the large 
firms responsible for market concentration (Foroohar, 
2017). This takes literally the often-made comparison 
between oil in the analogue and data in the digital 
economy, in that Standard Oil was broken up in 1911 
and required by law to split into multiple pieces. 
Forcing firms into joint ventures with certain major-
ity rules could avoid market concentration arising 
and might be a feasible option for economies with 
nascent digitalization, including many developing 
countries. Closer monitoring of vertical integration, 
including by adding the scope and scale of data at 
stake as criteria for merger control, would be another 
policy strengthening competition.

An alternative would be accepting a digital world’s 
tendency towards market concentration but regulate 

these tendencies with a view to limiting a firm’s 
ability to exploit its dominance (Warren, 2017). 
Given that a country’s data may have public utility 
features, one option could be regulating large firms 
as a public utility with direct public provision of the 
digitized service. This means that the digital economy 
would be considered similarly to traditional essential 
network industries, such as water and energy. The 
dominance of neo-liberal ideology has meant that 
public policy discussion has tended to have a nega-
tive approach to more state regulation, but increasing 
concerns with growing concentration in the digital 
economy, and potential misuse of personal data, are 
encouraging greater social acceptance of the need for 
regulations in this regard.32

For developing countries, as noted above, the regula-
tory concerns may be even greater if they are not to 
miss out on the benefits of the fourth industrial revo-
lution. For example, it has been noted that disclosure 
of the source code of a software program may be 
necessary not only for security reasons, but also for 
developing software coding skills, as it would allow 
new software to be created, customized to suit local 
preferences and sensitivities, and even adapted to 
be used in local languages. It is obviously important 
to support developing countries’ producers wishing 
to enter e-commerce activities at domestic, regional 
and international levels. Similarly, the localization 
of servers can be required for regulatory purposes, 
and such regulation can also operate to assist in the 
promotion of domestic providers of a range of goods 
and services.

In addition to scaling data and chasing market share, 
patent trolls and interlocking patents are widely used 
forms that can favour rent-seeking and act as barriers 
to market entry (e.g. TDR 2017). Moving towards a 
digital economy requires the right balance between 
stimulating innovation and ensuring technology dif-
fusion. This in turn implies weakening, rather than 
strengthening, the rules governing IPR (see also 
Haskel and Westlake, 2018), including bolstering 
technology diffusion to developing countries.

Internet sovereignty is another key issue that requires 
much more international discussion and negotiation, 
since it is now clear that a supposedly “free and open 
Internet” is one that can be subject to hidden regula-
tion by powerful states as well as manipulation by 
large private players like some multinational plat-
form companies. Developing country governments 
need to be aware of these concerns before signing 
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on to agreements that could effectively reduce their 
national sovereignty and policy space in the digital 
world.

(e)	Control and use of data

All companies, and not just digital platforms, need 
to be able to collect and analyse data for innovation 
and efficiency gains.33 However, access to and con-
trol of data can be, indeed has long been, a source 
of market power and can create barriers to entry for 
new players. Policymakers have had to strike a bal-
ance between these conflicting pressures. Perhaps the 
single biggest difference with firms and platforms 
in the digital economy is that controlling data is the 
business model. For countries to be able to build 
their data infrastructures and use their data to provide 
efficient public goods and services to their citizens, it 
is important for the countries to control their data and 
be able to use/share their data and regulate its flow. 
Doing so help them design policies for developing 
data processing skills in the pre-production and post-
production stages as well as encourage customized 
production.

Data is not a homogeneous product and there is a 
need, from the outset, to have a clear distinction 
between personal and non-personal data. The former 
relates more specifically to data on the consumers’ 
behavioural patterns or education data, transport 
data or health data of a country. Of course, there are 
also balancing acts required with respect to concerns 
about privacy of personal data and fears of monitor-
ing and surveillance through the combination of 
corporate and state control over data, all of which 
need to be addressed in country-specific contexts. 
Although non-personal data needs to be allowed to 
flow freely within the country, ensuring protection 
of personal data is extremely important, especially in 
building trust within the country. The laws regarding 
personal data depends largely on personally identifi-
able information (PII), which is used to link data to 
individuals. However, it is argued that there is no 
uniform definition of PII and in many cases using 
advanced software non-PII can be linked to indi-
vidual’s data, which can be re-identified (Schwartz 
and Solove, 2011).

To build digital capacities and particularly big-data 
analytics capabilities, many countries have initiated 
policies for dealing with data. For example, Rwanda 
has designed a “Data Revolution Policy”34 which is 
based on the principle of national data sovereignty, 

whereby Rwanda retains exclusive sovereign rights 
and power on its national data (see box 3.1).

Developing countries need to retain their data sov-
ereignty to build their digital skills and avoid rules 
which restrict their ability to monitor the flow of their 
national data. Classification of data into personal 
and non-personal data and designing respective data 
policies are important steps towards building digital 
infrastructure. There is a need to ensure protection 
of personal data, and the recent European Data 
Protection Regulation offers some interesting guid-
ance on how to achieve that. Aside from personal 
data, there are many other forms of data depending 
on the way they are collected, and the skills invested 
into deciphering them – data can be analysed (analyt-
ics), it can be inferred (codified), it can be converted 
into databases of the kind that derive information. 
Protecting data effectively will call for more serious 
consideration by policymakers, especially in the 
developing world.

To encourage domestic linkages of foreign invest-
ments and to develop domestic digital capacities and 
digital infrastructure to upgrade in value chains, many 
governments are using localization measures, akin to 
what they used when they designed their FDI policies. 
Localization policies are not entirely new, having been 
in use in developed and developing countries since 
the start of the Internet. In the context of the digital 
economy, localization measures include requirements 
such as locating servers and/or computing facilities 
within the national boundaries which can encourage 
foreign firms to invest in domestic digital infrastruc-
ture and allow local authorities to enforce national 
laws and regulations. For example, the Decree on 
Information Technology Services 2013 in Viet Nam 
required every digital service or website to locate at 
least one server in Viet Nam. In Indonesia, strict local 
content rules are being phased in on new smartphones, 
laptops, etc. (USTR, 2016). In the Philippines, a draft 
administrative order in 2014 required government 
agencies to buy cloud services from the Philippine 
Government’s cloud. In some cases, data process-
ing and/or storage must conform to unique national 
standards, or data transfers must be routed largely 
or solely within a national or regional space when 
possible. Such policies can be adopted to promote 
local digital capabilities; infant industry protection; 
avoiding long-term dependency on foreign-owned 
and located digital infrastructure; and/or to protect 
privacy of the citizens, their legal jurisdictions and 
national cybersovereignty (e.g. Hill, 2017).
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BOX 3.1	 The Data Revolution Policy of Rwanda

With a vision to build an innovation-data-enabled industry to harness rapid social economic development, 
Rwanda has launched a Data Revolution Policy (DRP) which will be executed in a span of five years from 2017 
to 2022. With the objective of building big data and analytics capabilities, the DRP focuses on establishing 
standards and principles for data management; establishing a framework to develop human capital in data 
science; defining the framework for data creation–anonymization–release; conducting big data analytics and 
business intelligence; fostering data-enabled technology innovations; establishing an institutional governance 
framework for data; addressing concerns of security/privacy and data sovereignty; defining the role of the 
private sector and partnerships; and establishing a data portal warehouse. The National Institute of Statistics 
is responsible for implementing the DRP alongside other development partners.

To implement DRP, Rwanda has already enacted legal, policy and regulatory regimes guiding access to 
information in general and personal data protection, privacy and confidentiality matters. The organic law 
on statistics No. 45 of June 2013 stipulates mechanisms for coordination of statistical articles in regard to 
production, access and dissemination of data while the Penal Code (arts 286 and 287), and Law No. 18/2010 
of 12 May 2010 relating to Electronic Messages, Electronic Signatures and Electronic Transactions, specifies 
data confidentiality matters. Regarding hosting, a Ministerial order No. 001/MINICT/2012 of 12 March 2012 
law provides that all critical information data within Government should be hosted in one central national 
data centre.

The DRP embraces the principle of national data sovereignty whereby Rwanda retains exclusive sovereign 
rights on her national data with control and power over her own data. In conformity with this principle, Rwanda, 
however, remains open under agreed terms and governed by Rwandan laws, to host her sovereign data in a 
cloud or a collocated environment in data centres within or outside of Rwanda. Further, the DRP recognizes 
the importance of building a strong collaborative framework between Government and private sector players 
at local, regional and international levels.

Source:  http://statistics.gov.rw/publication/rwanda-national-data-revolution-and-big-data.

2.	 Trade and investment rules in 
the digital era

In order to design targeted economic and industrial 
policies, as discussed in the preceding section, coun-
tries require policy space in their trade and investment 
agreements, especially those that seek deep inte-
gration. This was emphasized in TDR 2014 where 
policy space was referred to as “the freedom and 
ability of governments to identify and pursue the most 
appropriate mix of economic and policies to achieve 
equitable and sustainable development in their own 
national contexts, but as constituent parts of an 
interdependent global economy” (vii). Contemporary 
trade agreements which seek deep integration among 
nations by going much beyond trade restrictions at the 
border and increasingly focusing on domestic rules 
and regulations, not only reduce policy space but are 
also likely to produce welfare-reducing outcomes 
(Storm and Kohler, 2016). The rules negotiated under 
these agreements are shaped to a significant extent by 
rent-seeking, self-interested behaviour on the export 
side and empower politically well-connected firms 

(Rodrik, 2018). This section highlights some of the 
binding trade and investment rules in contemporary 
trade agreements which could severely impinge on 
countries’ policy space to design the required policies 
needed in the digital world.

Localization rules, as discussed in the previous sec-
tion, have been extensively used by the developed 
countries in the earlier phase of digitalization and 
are still being used (Bauer et al., 2016, identify 
22  data localization measures still being used by 
European Union countries); some of the rules in 
existing trade agreements, as well as those under 
negotiation, restrict the flexibilities of the signatory 
governments to adopt these localization measures 
for encouraging upgrading in the production value 
chains. Under some agreements like the Trade in 
Services Agreement (TiSA), which is being negoti-
ated, there is a proposal that for transferring data 
outside the national boundaries the operator simply 
needs to establish a need to transfer data offshore “in 
connection with the conduct of its business”.35 Other 
agreements, like the Trans-Pacific Partnership (TPP), 
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include binding rules on governments’ ability to 
restrict use or location of computing facilities inside 
the national boundaries (art. 14.13). Some of the pro-
posals on e-commerce in the WTO include binding 
rules on cross-border data transfers and localization 
restrictions.36 Such rules, being put forward as part 
of progressively expanding e-commerce chapters in 
free trade agreements (FTAs), may limit the ability 
of the governments to gain from FDI to build their 
national digital technological capacity and skills 
(Gehl Sampath, 2018).

To keep up in the ongoing technological revolution, 
developing countries are in urgent need of interna-
tional technology transfers (ITT) from the developed 
countries and other developing countries which have 
been able to develop advanced digital technologies. 
The new digital technologies using AI, robots and IoT 
can potentially help developing countries to upgrade 
in value chains by increasing the digital content in 
the production stages. However, technology trans-
fers from foreign firms by hosting FDI has rarely 
happened automatically and developing countries 
have always used targeted policies to encourage 
technology spillovers, through joint ventures, tech-
nology licensing, technology transfer clauses in their 
investment agreements, training arrangements, etc. 
These have been successful in generating ITTs (e.g. 
Newman et al., 2015). However, ITT have become 
much more complicated in the digital economy where 
technology and data analytics are being equated 
to trade secrets (e.g. Kowalski et al., 2017). These 
inputs, which are increasingly being protected in 
trade and investment agreements, further restrict 
governments from using the traditional FDI policies 
for encouraging technology transfers. One such bind-
ing rule applies to source-code sharing. Source code 
is a collection of computer instructions which are 
processed and executed, and whose human-readable 
version (called source code) is usually protected by 
copyright and often kept confidential to protect pro-
prietary information. Recently negotiated trade and 
investment agreements place binding rules, namely 
the non-disclosure rule, which prohibits governments 
from designing policies requiring source-code shar-
ing except for national security reasons (e.g. TPP, 
art. 14.17). For digital technology transfers in devel-
oping countries, policies around source-code sharing 
can play an important role in encouraging ITT and 
developing national digital skills.

A concept closely related to technology transfers 
in the digital world is technology neutrality which 

broadly means that the same regulatory principles 
should apply regardless of the technology used. It 
has also been interpreted as a restriction on govern-
ments in terms of favouring local technologies. With 
the ever-evolving technologies in the digital world, 
technology neutrality can have far-reaching implica-
tions. This would imply that if a country commits 
to allowing the supply of a service then the service 
provider can apply any technology to supply that 
service, including future technologies like driverless 
vehicles or drone deliveries. Many countries have 
taken commitments on the cross-border supply of 
services under The General Agreement on Trade in 
Services (GATS), which with technology neutrality 
commitment can limit their choice of technology in 
the future as well as their ability to restrict or regulate 
new means of delivering a service. Some of the FTAs, 
like Japan–European Union FTA (chap. 8, sect. F, 
art.  1.3) and e-commerce proposals at the WTO 
(e.g. US, JOB/GC/94) include technology neutrality 
as a core principle. Whether technology neutrality 
applies to the GATS commitment of the countries in 
the WTO is debatable (e.g. Wunsch-Vincent, 2006). 
Binding rules on adopting technology neutrality can 
reduce the regulatory flexibility of the countries in 
the digital world given the rapidly evolving digital 
technologies.

While technology transfers need to be encouraged, 
developing countries should be proactive in increas-
ing the digital content in their production processes, 
by supporting more domestically produced digital 
services like ICT services and telecommunication 
services in their manufacturing or by using digital 
technologies to digitalize their production. Digitalized 
products refer to those products which were earlier 
exported physically but are now being electronically 
transmitted, for example, films, printed matter, sound 
and media, software and video games. While there is 
a lack of clarity on the scope of electronic transmis-
sions defined in the WTO (e.g. whether it includes 
CAD files used for 3D printing or not), rules are 
being negotiated on electronic transmissions (ET). 
The WTO has a moratorium on custom duties on 
ET since 1998, which has been renewed for two 
years at every Ministerial Conference since then, 
including at the eleventh Ministerial Conference in 
2017. However, as more products are being digital-
ized and exported electronically and as 3D printed 
products pose new challenges as these products can 
be exported as software and CAD files and printed 
in the host countries, zero custom duties on all such 
ET would imply a significant loss of tariff revenue, 
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especially for the small island countries and least 
developed countries. UNCTAD (2017c) reports that 
in 2015, 101 developing countries were net importers 
of these digitalized products and a permanent mora-
torium can further increase their imports.

While many developing countries are striving to 
develop their national e-commerce policies/strategies 
for linking their domestic producers and consumers 
to e-commerce platforms, there is a need to recognize 
the associated risks, especially if these platforms 
are international. Not only do the countries expose 
their consumers to new products and producers 
and risk reducing domestic market shares of their 
domestic producers but also in the process lose out 
on valuable data that is generated by the transactions 
of consumers and producers. The “network effects” 
of these platforms allow them to gather huge data of 
the connected economies, which can then be used 
by these international platforms to predict market 
trends, flood the consumers with products associated 
to their tastes and preferences based on their personal 
data analytics, and effectively reorganize national 
production and sales. Many of the proposals in the 
WTO if accepted, will not allow the governments to 
restrict the outflow of the data of their producers and 
consumers in the future.

Gains from e-commerce for developing countries 
can become a reality only if they protect their 
“national e-commerce platforms” with the objective 
of improving the domestic and international market 
access of their producers. Public–private partnerships 
could be encouraged to form national e-commerce 
platforms to boost domestic as well as cross-border 
e-commerce and use the data analytics of the engaged 
customers to forecast future demand, and changing 
tastes and preferences. Linking domestic producers 
to the national e-commerce platforms should be a 
part of national trade promotion schemes. Chinese 
e-commerce platform policies can provide rich learn-
ings to developing countries. For example, a Chinese 
e-commerce platform called KiKUU operates in six 
African countries, selling only Chinese goods.37

The bottom line is that the potential for develop-
ment provided by digital technologies can be easily 
eclipsed if developing countries are not given the 
flexibility and policy space to design their economic 
and industrial policies and national regulatory frame-
works to promote digital infrastructure and digital 
capacities.

3.	 South–South and triangular 
cooperation for a digital world

As discussed, a precondition for developing countries 
to be able to grasp the rising opportunities in the digi-
tal world is the building of their digital infrastructure 
as well as digital capabilities. However, given the 
speedy digitization of manufacturing production and 
exports in the developed world, the rise of monopo-
listic practices by lead firms and digital platforms 
across GVCs and the growing digital divide, it may 
be extremely difficult for developing countries, espe-
cially LDCs, to leapfrog into digital industrialization 
on their own. The previous section has suggested the 
need to rethink trade and investment agreements as 
one necessary step but South–South digital coopera-
tion at the regional level can also play an important 
role. Digital cooperation at the regional level can be 
added to the ongoing regional integration initiatives 
in the South, including in Africa.

UNCTAD (2018b) has suggested a ten-point South–
South digital cooperation agenda which includes:
	 •	 building a data economy
	 •	 building cloud computing infrastructure
	 •	 strengthening broadband infrastructure
	 •	 promoting e-commerce in the region
	 •	 promoting regional digital payments
	 •	 progressing on single digital market in the region
	 •	 sharing experiences on e-government
	 •	 forging partnerships for building smart cities
	 •	 promoting digital innovations and technologies
	 •	 building statistics for measuring digitization.

An important step towards digital cooperation is to 
build a regional data economy among neighbouring 
countries. This can help each country as they can use 
the big data of the region to develop AI for manu-
facturing customized digital products. However, to 
build a regional data economy, countries first need to 
“own” their data. Ownership of data at the national 
level by governments will allow the countries to 
decide with whom to share their data. Sharing data at 
the regional level will allow the pooling of regional 
data and digital capacities, and the use of existing 
digital infrastructure within the region to process 
the regional data. Similar national rules and regula-
tions on ownership of data in countries within the 
region can also help in faster flow of data within 
that region. Further, free flow of non-personal data 
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within the region can strengthen the regional integra-
tion process.

Regional strategies in data cooperation need to be 
discussed along with the ways to classify data and 
decisions need to be taken on what data can be shared 
regionally. A regional strategy around the ownership 
and sharing of data can provide substantial support 
to national digital industrial policies.

Along with building the data economy, South–South 
digital cooperation is needed for maximizing the 
benefits of cloud computing. Cost savings from cloud 
computing can only be realized through significant 
pooling of configurable computing resources which 
will lead to economies of scale and can drastically 
reduce the cost of using IT infrastructure (Alford and 
Morton, 2009). Cloud computing infrastructure at the 
regional level can provide significant benefits to the 
public as well as the private sector in the region in 
terms of cost, flexibility, efficiency and scalability. 
Such infrastructure should be accompanied by initia-
tives to build trust in local cloud service providers and 
a Cloud Code of Conduct that specifies the terms of 
data usage through the cloud. This needs to be sup-
ported by regional action for cybersecurity.

For all countries in a region to have a level playing 
field in terms of access to opportunities arising from 
cloud computing, it is important that all countries 
within a regional bloc have a similar broadband eco-
system. Broadband networks can be regarded as an 
interconnected multilayered ecosystem of high capac-
ity communication networks, services, applications 
and users and are the foundation of digital economies. 
Bigger developing countries in a region can provide 
key support to other developing countries through 
investing in the development of their broadband 
infrastructure. Countries within regional blocs can 
undertake similar reforms in telecom rules to attract 
investments in broadband infrastructure in the region. 
Regional cooperation arrangements and the sharing 
of regulatory experiences and practices can help in 
developing this key infrastructure in the regions.

Further, regional markets can be served more effec-
tively using digital technologies like e-commerce. 
However, for e-commerce to expand the market 
access of manufactured products within a region it is 
important that there are uniform cross-border e-com-
merce rules and regulations in that region. Uniform 
rules are needed for governing consumer protection, 

intellectual property, competition, taxation and 
information security. Uniform rules are also required 
for tackling unjustified geo-blocking. A  regional 
e-commerce strategy needs to be developed which 
supports the national e-commerce strategy.

Regional e-commerce needs to be supported by 
protected digital payment infrastructure capacities 
within the region. Obviously, this depends on suf-
ficient physical infrastructure and connectivity being 
available, which is an important prerequisite. Digital 
payments are more transparent and traceable and are 
essential for e-commerce. But success in widespread 
use of digital payments requires a strong regulatory 
framework to supervise commercial banks, financial 
institutions and other e-money institutions and rules 
around consumer data protection and competition 
issues as well as legal provisions around payment 
clearing and settlement systems. Developing coun-
tries need to be extremely careful in their trade 
negotiations as well as investment treaties for pre-
serving their policy space for regulating their digital 
payment platforms. This makes regional cooperation 
in digital payments challenging, but there exist some 
examples in the South. Southern Africa Development 
Community (SADC) members have developed an 
Integrated Regional Electronic Settlement System 
(SIRESS) at the regional level to facilitate financial 
transactions and cross-border payments. National and 
regional clearing houses have been set up to facilitate 
payments between financial institutions.

In the digital world, regional markets can be truly 
integrated only if they progress towards a single 
digital market in the region. A regional single digital 
market (RSDM) could move towards seamless access 
to online activities by all consumers and producers 
in the region, irrespective of their nationality and 
country of residence. This is an extremely difficult 
goal for the South, given the existing limited digital 
infrastructure and capacities, but should be the ulti-
mate objective.

South–South (and triangular) cooperation is also 
needed for assisting countries to build smart cities in 
the South. Although the financial resources needed 
to create smart cities are huge from the perspective 
of small economies, moves in this direction can also 
help to generate financial resources in the future by 
increasing the returns to investments. Triangular 
partnerships and collaborations can be forged 
with advanced countries to strengthen broadband 
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infrastructure and develop smart cities in the South, 
which rely heavily on digitization.

Another area of regional digital cooperation is digital 
innovations and technology. Many developing coun-
tries are in a process of incentivizing digital start-ups 
to encourage innovations. Small and medium enter-
prises are the main beneficiaries of these low-cost 
high-returns innovations. However, it is a challenge 
to retain successful digital innovations for further-
ing national digitalization efforts because of a high 
rate of acquisitions of these start-ups by the big tech 
firms, who pick out the most successful innovations. 
This is an area where South–South cooperation can 
greatly contribute. Development banks like the New 
Development Bank, the Asian Development Bank 
and the African Development Bank can play an 
important role in financially supporting these start-
ups and encourage them to develop software and 

digital technologies for use at the regional level. A 
regional strategy can be designed that encourages 
start-ups that cater to providing innovative digital 
solutions at the regional level. Intraregional invest-
ments in digital technologies can foster technology 
transfers and innovations if they allow source-code 
sharing and encourage tailoring of the digital tech-
nologies from open source codes to their needs and 
requirements. There can also be enormous learning 
opportunities for the South in its collaboration with 
the North for designing tools and statistics to bench-
mark digitization and trace its progress.

While South–South digital cooperation should adopt 
an ambitious agenda, realities on the ground mean 
that sequencing and prioritizing elements of that 
agenda will be important and need to be adapted 
according to the level and pace of digital development 
of the countries within the region.

D. The way forward for developing countries

Moving towards a digital economy holds both more 
and less potential for income and employment crea-
tion in developing countries than often thought. This 
is because many existing studies overestimate the 
potential adverse employment and income effects 
of some digital technologies, such as robots, as 
argued in TDR 2017. At the same time, there is an 
equally exaggerated tendency, bordering on digital 
utopianism, that attributes boundless opportunities 
for developing countries, through further rounds of 
liberalization, to leapfrog in to high value added and 
job-creating activities in all segments of the manufac-
turing process as well as services (IMF, 2018). But 
whatever position one takes, the rapid pace of digi-
talization is leaving many policymakers unprepared. 
Depending on a country’s level of development, 
unpreparedness can take several forms – from skills 
and infrastructure deficits to inexistent or fragmented 
policy adjustment – and can have numerous adverse 
consequences, including falling further behind the 
technological frontier, stalled economic catch-up or 
even marginalization from the global economy. The 
tendency for market concentration and the emergence 
of a vicious Medici circle of reinforcing economic 
and political power in the digital world compounds 
that threat.

The simple truth for the governments of developing 
counties is that realizing the potential benefits from 
a digital world will be difficult, and that ensuring 
those benefits have a wide social reach will be more 
difficult still. It requires ambitious policies in a wide 
range of areas that must be employed in a coherent 
way. Engaging in digital trade is a promising first 
step, and will spur the provision of hard and soft 
digital infrastructure, which is a basic requirement 
for people and enterprises to engage successfully in 
the digital economy. Digital preparedness in many 
developing countries will require international sup-
port and cooperation; UNCTAD’s eTrade For All 
initiative provides one possible model for such part-
nerships (UNCTAD, 2017d).

Digital trade is not an end itself. Narratives of 
the benefits of digital trade often take a consumer 
perspective, coached in dollar terms. But digitized 
exchanges are generally paid for in data: goods and 
services are delivered, often free of charge in dollar 
terms, in exchange of the customers’ data. Looked 
at from a development perspective, merely increas-
ing connectivity might empower larger and already 
more productive firms and sharpen the exclusion of 
other firms. Moreover, providing customer data to 



ECONOMIC DEVELOPMENT IN A DIGITAL WORLD: PROSPECTS, PITFALLS AND POLICY OPTIONS 

95

international platforms tends to result in a concentra-
tion of corporate power that may make it difficult for 
developing countries to get access to, own and use 
data regarding their economies and their citizens for 
their own economic development. Polarization is just 
as much, perhaps more, a threat in a digital world as 
an analogue world.

This means that policy changes in a wide range of 
areas should accompany increased digital connec-
tivity. Policies that govern the access to and use of 
data are crucial, and should focus on making access 
to non-personal data as open as possible. Access to, 
ownership of and capabilities to analyse and trans-
form data into economically meaningful knowledge 
will be central to reaping the benefits from a digital 
world. While ensuring that data governance frame-
works appropriately address privacy and digital 
security considerations, policies should also encour-
age investment in data that have synergies both within 
and across industries.

Regarding competition and antitrust measures, poli-
cies on standards, public participation in long-term 
finance, public procurement, etc. may be necessary 
to increase the benefits to developing countries in the 
digital economy. Also required are bold demand-side 
policies, as developing countries can reap such ben-
efits only if their consumers have the income required 
to turn their preferences into effective demand 
without recurring to debt. It must be understood that 
digitalization will not deliver against a backdrop of 
fiscal retrenchment and austerity.

In this sense, establishing a virtuous circle between 
the new digital technologies’ greater emphasis on 
customized demand on the one hand, and greater 
involvement of developing countries in manufac-
turing processes that satisfy such demand on the 
other will require the adoption of more expansionary 
macroeconomic policies and reconnecting wage and 
productivity growth.

Some of the key policies that can help developing 
countries face the challenges posed by the digital 
revolution and increase their developmental gains 
from GVCs are briefly noted here.

	 1.	 Building digital infrastructure

		  ICT infrastructure, is a necessary condition for 
progressing in a digitalized world. But this in 
turn presupposes the availability of the necessary 

physical infrastructure, such as, most obviously, 
power connections. In addition to supportive 
physical infrastructure, it is important to develop 
strong banking and financial institutions provid-
ing substantially enlarged access to the entire 
population; this is still hugely underprovided in 
many developing and least developed countries. 
When laying the ground for the digital infra-
structure, existing internal imbalances, such as 
rural–urban differences, should be addressed 
so that rural areas do not suffer a widening 
digital divide and can benefit from enhanced 
connectivity.

	 2.	 Devising national data regulatory policies

		  To the extent that data is the fuel of the digital 
age, its control, much like with oil in the Fordist 
era, opens huge profit opportunities to its own-
ers (Tarnoff, 2018). It therefore becomes critical 
for countries to devise national data policies to 
ensure equitable distribution of gains arising 
from data which is generated within the national 
boundaries. Currently, such a policy does not 
exist in most of the developing countries and, 
de facto, data are owned by the one who gathers 
and stores data, mainly digital super-firms, who 
then have full, exclusive and unlimited usage 
property rights on it. National data policy should 
be designed to address four core issues: who can 
own data; how it can be collected; who can use 
it; and under what terms. It should also address 
the issue of data sovereignty which relates to 
what data can leave the country and are thereby 
not governed under domestic laws. The Data 
Revolution Policy of Rwanda can provide a good 
learning opportunity for developing countries.

		  But data, unless processed, may be of little 
value. Big-data analytics using algorithms have 
revolutionized production as well as distribution 
services. The limited ability of the develop-
ing world to transform data into economically 
meaningful knowledge has fuelled the growth 
of highly profitable digital platforms, which 
through “network effects” have been able to 
glean more data and use it to facilitate entry into 
new markets and new business lines. The rising 
rents of these super-platforms and their ability to 
kill competition from national platforms remains 
unchecked because of a lack of regulatory poli-
cies. This has not only restricted development of 
national platforms but has also closed a window 
of opportunity for the developing countries to 
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develop their data analytics and upgrade to post-
production higher value added activities.

	 3.	 Regulating digital platforms and developing 
national marketing platforms

		  Regulation is essential for developing countries 
to  gain from e-commerce, else linking into 
existing platforms will only provide the super-
platforms with more data, strengthening them 
further and facilitating their greater access to 
domestic markets. Tighter regulation of restricted 
business practices; break-up of large firms 
responsible for market concentration; regulating 
digital platforms as a public utility with direct 
public provision of the digitized service; and 
strong monitoring and administration at the inter-
national level are some of the options to regulate 
super-platforms.

	 4.	 Taxing the super-firms

		  Taxing these firms where their activities are based 
rather than where they declare their headquarters 
will help in redistributing their rents and increase 
government revenues.

	 5.	 Drawing up digital industrial policies

		  Once policies around data ownership and regu
lations for checking anticompetitive practices of 
super-platforms are in place, developing coun-
tries will be able to prepare themselves for the 
digital world. Digital industrial policies are 
needed to enhance the use of digital technologies 
and digital services in production as well as to 
build digital competencies in all sectors.

	 6.	 Harnessing digital start-ups

		  Innovations are key to digital industrial devel-
opment. While many developing countries are 
encouraging digital start-ups as the primary 
source of digital innovations, there is a need 
for a more comprehensive policy with respect 
to digital start-ups, which prevents the gains of 
innovations flowing out of the country. Direct 
investment by governments in corporate equi-
ties can sustain digital innovations, enhance use 
of advanced technology and promote reverse 
innovations.

	 7.	 Developing digital competencies

		  Developing digital competencies to fill the digital 
gap will require efforts at various levels including 

introducing digital education in schools and 
universities, upskilling the digital skills of the 
existing workforce, running special basic and 
advanced skill development programmes and 
funding digital entrepreneurship.

Developing countries will not be able to digitally 
leapfrog on their own. They will need support both 
at the regional as well as international level. Regional 
integration agendas need to include regional sup-
port for building a data economy; building cloud 
computing infrastructure; strengthening broadband 
infrastructure; promoting e-commerce in the region; 
promoting regional digital payments; progressing on 
a single digital market in the region; sharing experi-
ences on e-government; forging partnerships for 
building smart cities; promoting digital innovations 
and technologies; and building statistics for measur-
ing digitization.

Given that large-scale use of digital technologies is 
still unfolding and that related impacts are still not 
fully understood, international cooperation to fill 
data gaps and develop comparable metrics needs to 
accompany policy efforts at the national level. The 
international community is just beginning a dialogue 
on what rules and regulations can harness the pro-
ductivity and developmental potential of the digital 
economy. Agreement needs to be reached on what 
part of the issues around the digital economy are in 
the realm of the WTO and what part in that of other 
international organizations. A premature commitment 
to rules with long-term impacts in this fast-moving 
area where influential actors might be driven by nar-
row business interests should be avoided. It is perhaps 
worthwhile, here, recalling the conclusion of the 
respected Canadian development economist, Gerald 
Helleiner (2000: 12) in his Raúl Prebisch Lecture at 
UNCTAD just five years after the establishment of 
the WTO:

I doubt whether there is any longer much dispute 
over the fact that many developing countries 
signed the Marrakesh Agreement without suf-
ficient appreciation of its implications and/or in 
the expectation of considerably more change in 
industrial country protectionist practice than has 
so far materialized. Nor, I suspect, is there much 
disagreement that industrial countries vastly 
overestimated developing countries capacities 
(and, as it turns out, willingness) to implement 
all of its elements within the agreed timetables.

To avoid any such repetition, it is important to retain 
freedom and space to design digital policies which 
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help in increasing developmental gains from trade 
and foreign investments, like policies around local-
ization, restrictions on free flow of data, tech-
nology transfers and custom duties on electronic 
transmissions. Developing countries will need 

appropriately inclusive and comprehensive venues, 
such as UNCTAD’s intergovernmental expert group 
on e-commerce and the digital economy, to dis-
cuss the complex issues involved and to help shape 
coherent development-oriented policies.

	 1	 Parts of UNCTAD (2017a) also addressed the 
digitalization of value chains but focused on impli-
cations for foreign direct investment and related 
policymaking, which complements the discussion 
in this chapter. The broad perspective of UNCTAD 
(2018a) regarding links between a wide range of 
frontier technologies and sustainable development 
further complements the focus on digital technolo-
gies and the manufacturing process in this chapter.

	 2	 Beyond the questions examined in this chapter, the 
new digital technologies also raise macroeconomic 
issues. Digitalization and the associated greater 
importance of intangibles may well lead to a decline 
in the demand for physical capital goods. This raises 
issues of measuring output and inflation. It might 
also contribute to an ongoing decline in the price 
of physical capital goods and the long-term decline 
of fixed capital formation as a share of GDP, which 
has traditionally been considered the major driver 
of economic and productivity growth. The growing 
importance of intangibles also raises distributional 
issues. These issues are beyond the scope of this 
chapter, but distributional effects from robot-based 
automation and from drivers of market power and 
concentration were discussed in TDR 2017.

	 3	 Fu et al. (2011: 1204) also conclude that “[s]tudies 
largely fail to provide convincing evidence indicat-
ing significant positive technology transfer and spill-
over effects of FDI on the local firms”. De Marchi 
et al. (2018), provide similar evidence for the more 
recent period.

	 4	 For discussion and further empirical evidence 
regarding the greater role of intangibles in economic 
activities, see e.g. WIPO, 2017.

	 5	 While this aspect has been a mainstay in development 
economics and structural change analyses follow-
ing Chenery and Syrquin (1975), in trade theory, 
Markusen (2013) revived attention to heterogeneous 
demand patterns.

	 6	 The ratio of material use (measured in tonnes of raw 
ore or crops) to GDP has fallen in almost all regions 
of the world in the last three decades, most of all in 
Europe and the United States, and to a lesser extent 
in Africa, Oceania and Latin America (SERI/WU 
Global Material Flows Database).

	 7	 This measure most likely underestimates the inputs 
from the digital sector to manufacturing. Some parts 
of the digital sector are probably classified in other 
categories than in ISIC Revision 4 divisions J61–J63. 
Only data referring to these divisions are used here 
because available data do not allow for disaggrega-
tion of data in divisions that may cover more than  
digital services that affect manufacturing.

	 8	 According to IMF, 2018: 1, 7: “Available evidence 
suggests that the digital sector is still less than 10 per-
cent of most economies if measured by value added, 
income or employment”, even though “Estimates 
of the size of the digital sector can be sensitive to 
the choice of definition”. Bukht and Heeks, 2017, 
estimate the digital economy to make up around 
5 per cent of global output and 3 per cent of global 
employment. It should also be noted that the database 
used here is the only one available for assessing the 
role of digital services in manufacturing but that its 
country sample covers only 43 individual economies 
with the remainder comprising a rest-of-the-world 
aggregate.

	 9	 Bessen, 2016, provides evidence for such rent-
seeking strategies of firms in the United States. For 
further discussion, see also TDR 2017.

	10	 Such cost reductions may even apply to entire fac-
tories in that digital design simulation of factories 
can anticipate and resolve operational problems even 
before the facility exists physically.

	11	 For case-study evidence suggesting that digitization 
of value chains may hurt small African producers, 
see Foster et al. (2018). For more general discussion 
see e.g. Foster and Graham (2017).

	12	 Capital income represents the remainder when wages 
are subtracted from value added in exports. It is not 
further analysed as it cannot be allocated to business 
functions in the same way as labour income. For the 
rationale of defining business functions in this way 
and related measurement issues, see de Vries et al., 
2018.

	13	 Data for some other developed and developing 
countries are provided in the online Appendix.

	14	 “Big tech companies” are defined here as compa-
nies of the “digital economy” (defined as sectors of 
“Technology Equipment” + “Software and IT services” 

Notes
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of the Thomson Reuters Business Classification) that 
reached the top 100 of non-financial corporations by 
market capitalization.

	15	 Source: ITU, ICT Facts & Figures, The world in 2017. 
Available at https://www.itu.int/en/ITU-D/Statistics/
Documents/facts/ICTFactsFigures2017.pdf.

	16	 One reflection of this is the string of Science, 
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