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Abstract
The widespread diffusion of digital and green technologies is beneficial for firm
performance, long-term growth, and for successfully navigating the devastating
consequences of the ongoing climate crisis. Despite these benefits, the adoption of such
technologies remains highly uneven across firms (large vs. small) and countries (highincome vs. lower income). The effectiveness of existing financial and non-financial
technology diffusion policy instruments hinges on finding the best mix of policy measures
and on communication and awareness raising about existing options. To address this,
we propose a novel G20-led platform, Link20, that brings together key stakeholders to
promote a participatory approach in raising awareness and facilitating policy dialogue,
capacity-building, and knowledge production and dissemination.
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Challenges
The adoption of digital and green technologies provides multiple advantages and opens many
opportunities for firms. Digitalization reduces transaction costs by enabling faster access to
suppliers, networks and information. It also decreases the costs associated with transport and
border operations, promotes both the integration of small- and medium-sized enterprises
(SMEs) into global value chains (GVCs) and the creation of linkages with multinational
enterprises (MNEs). Moreover, digitalization supports the development of global innovation
networks and increases access to innovation assets. The outbreak of the Covid-19 pandemic
highlighted the role of digital technology in responding to the crisis, leading to a large-scale shift
to remote working and a surge in e-commerce. It also triggered changes in business processes,
increasing demand for IT systems and products. Overall, more digitally advanced firms
weathered the crisis much better than others (UNIDO, 2021).
Digital technologies offer the potential to deliver robust solutions to many climate changerelated impacts and future challenges. They enhance automation and significantly improve the
efficiency of manufacturing and agricultural processes and could contribute to a 4 percent
reduction in global emissions by 2030 (World Economic Forum & PwC, 2021). Blockchain
technologies can increase transparency in supply chains, thereby improving the tracing of
sustainability (Ganne, 2018). 3D printing could have the potential to reduce shipping costs
(Andrenelli & Lopez-Gonzalez, 2021).
Green technologies also provide a wide range of benefits. In addition to lowering manufacturing
firms’ energy-related costs, green technologies can also enhance their resource efficiency, for
instance, by reducing their use of water, materials, and chemicals. They also drive organizational
change, which ultimately results in increased productivity (Hottenrott et al., 2016). As
consumers become more environmentally conscious, firms that adopt green supply chain
management practices can glean further benefits, such as rising stock prices (Bose & Pal, 2012).
Although the green transition may initially incur additional costs on firms, green production
ultimately translates into a competitive advantage.
The adoption of digital and green technologies is highly unequal, despite the benefits and
opportunities they offer. Inequalities exist, for instance, between large (typically MNEs) and
small firms (SMEs) (OECD, 2021). Figure 1 illustrates the differences in adoption rates by firm
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size based on samples from several developing and emerging economies. Moreover, adoption
is highly concentrated in large developed economies (Cunliff & Hart, 2019).
This digital and green divide impacts the speed of the global green transition and is likely to
exacerbate existing inequalities. The real contribution of environmental and digital innovations
will depend on their effective diffusion from the place of invention to countries and regions
where they are needed most. Inequalities could intensify further because green and digital
technologies are likely to become key pillars of competitiveness.
The widespread diffusion of these technologies has therefore become a major policy priority for
building economic and social resilience, while striving for sustained growth. To this end, we
propose the establishment of a new platform, Link20, to drive the uptake of digital and green
technologies. Link20 aims to bring together key stakeholders to raise awareness, foster policy
dialogue on best practices and policy mixes, build technical capacities, and disseminate
knowledge of approaches and evaluations of policy measures.
Figure 1. Larger firms have higher rates of advanced digital technology adoption than SMEs1

Calza et al. (2022) based on data collected by UNIDO’s COVID-19 firm-level survey in 26 countries. Note: SMEs = firms that
have up to 99 employees; Large = firms that have 100 or more employees. The number of employees is defined as the number
of permanent employees reported by the firm at the end of 2019, minus the number of laid-off permanent workers due to the
COVID-19 pandemic. The sample includes individual firms that were in operation in manufacturing sectors at the time of the
survey (N = 2,700, distributed as: SMEs = 1,865; Large = 835).
1
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Proposals for G20
Current platform initiatives (e.g., the EC Vanguard Initiative 2, the OECD Digital for SMEs Global
Initiative3) connect key stakeholders (e.g., MNEs, policymakers, industry experts, research
centres and SMEs) to facilitate policy dialogue and improve SMEs’ external capabilities by
promoting domestic and international linkages and knowledge exchange. We propose to build
on such platforms and to mandate a G20-led platform, which we coin Link20, with the goal of
raising awareness about these new technologies, of building capacity in firms and policy
making, of fostering policy dialogue on best practices and combinations of policy measures,
and of producing and disseminating knowledge and evaluations of current policy measures. To
frame our proposed platform, we start by outlining the main drivers of digital and green
technology adoption and current policy responses. The main finding is that there are many
promising measures available, but that the main challenge is to find the best mix of policy
measures and to communicate existing options both between countries and between
stakeholders. A G20-led platform focusing on the four indicated functions will thus significantly
contribute to the widespread uptake of green and digital technologies.
Current policy instruments being used to increase the adoption of green and digital technologies
can be classified into two groups. First, traditional policy instruments include the provision of
infrastructure; regulation to incentivize the adoption of such technologies ; the introduction of
standards to establish certain thresholds; skill and training programmes to increase absorptive
capacities, and financial support and investments in the innovation ecosystem to foster linkages
and peer learning. Second, new and non-financial policy instruments include raising awareness
and encouraging a positive attitude towards digital adoption and openness to change. These
policy instruments have played an important role in other areas of technological change as well,
but are of particular relevance in the case of digital and green technologies due to their disruptive
nature and the difficulty of accurately determining their economic costs and advantages. For
such policy instruments to be effective, policy must accentuate the legitimacy of these new
technologies.

2
3

https://www.s3vanguardinitiative.eu/what-we-do/smes-intermediary-organisations
https://www.oecd.org/digital/sme/aboutus/
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Drivers of digital and green technology adoption and current policy responses
Figure 2 presents the key drivers of green and digital technology adoption and policy responses
(based on Amoroso et al., 2022). The drivers are grouped into (i) drivers that are internal to the
firm; (ii) those relating to market structures, and (iii) drivers related to institutions.
Figure 2. Drivers of and policies for green and digital technology adoption

Source: Amoroso et al. (2022)

Firms
Two key factors in the uptake of green and digital technologies are financial resources and
absorptive capacity. Financial resources enable firms to make the necessary investments and to
experiment with new technological approaches until the most suitable one is identified. This not
only entails the costs of initial technology implementation, but also costs related to maintenance
and retrofitting. This factor is particularly relevant for lower income countries with limited
financial resources.4 Absorptive capacity refers to the necessary organizational capabilities to
adopt and manage technological change in the firm. It also includes a skilled labour force that

4 Some new approaches entail effective cost-saving methods, e.g. UNIDO’s efforts to establish eco-industrial parks (see here).
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has the ability to learn and apply new technologies. Furthermore, awareness and a positive
attitude are key for the adoption of digital and green technologies. The costs and benefits of
such technologies are often difficult to determine. The risk of misunderstanding the relevant
legislation and standards poses yet another challenge. Managers must therefore collect new
information and data which, however, also incurs search costs. Managers tend to rely on their
current tried-and-tested production systems and do not necessarily perceive a need for change,
especially if it requires significant adaptations. Early adopters of green and digital technologies
typically have a positive attitude towards innovation, are forward-looking, and have a clear
understanding of new technologies.
Current policy tools focus on the development of firms’ internal financial and technical
capabilities, and primarily target education and skill promotion. They include state-funded
programmes that complement on-the-job and out-of-the-job training and the introduction of
economic incentives (e.g., tax credits for research and development (R&D), R&D programmes,
subsidies, grants, tradable permits), non-economic incentives such as voluntary environmental
agreements (e.g., the EU’s Eco-Management and Audit Scheme (EMAS)), and disincentives (e.g.,
taxes, fees, and dues) that raise the costs of certain production methods to discourage their use
and to limit the production of non-sustainable goods. Policymakers often use public
communication to encourage compliance with environmental policies (European Environment
Agency, 2015) and to promote positive attitudes toward and awareness of potential solutions.
Governments can use media campaigns, websites, and news items to share information with a
broad audience. Demonstration projects and information campaigns can be useful to provide
firms with a better understanding of available digital and environmental technologies, especially
those that have cost-reducing properties and to inform them about best practices in digital risk
management. Such blanket approaches, however, are not as promising as participatory modes
of engagement that bring together key stakeholders, including both industry and policy
representatives. The United Nations Global Compact initiative is an example of a participatory
mechanism that focuses on social and environmental sustainability.
Markets
Technology adoption is typically driven by demand patterns, competition, local and global
networks, and infrastructural resources. Demand refers to changes in consumer behaviour that
directly affect firms’ sales and is therefore a strong lever for introducing new business models
and products. Likewise, competition can be a push factor in the adoption of new technologies.
Firms often follow lead firms to hedge the risk of falling behind the competition. Moreover, global
and local networks drive the uptake of digital and green technologies through linkages. Firm-tofirm networks generally provide knowledge spillovers (e.g., between SMEs and MNEs or other
actors in the GVCs). Lead firms often request their suppliers to use specific technologies to
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seamlessly integrate into the value chain, albeit such requirements are often limited to direct
first-tier suppliers. Lead firms may opt to offer training and capacity-building, because switching
suppliers might be more costly. In a similar vein, collaboration with research institutes is often
found to increase innovation in firms. Infrastructure is a prerequisite for implementing
production processes. Green and digital technologies often require an adjustment of production
methods, in some cases calling for new infrastructural needs. Above all, energy and internet
networks must be reliable. Firms have expressed concerns about overreliance on digital
technologies, particularly when energy and internet systems are prone to failure, inhibiting the
uptake of such technologies.
Policy is often geared toward the diffusion and transfer of technology within markets (domestic
and international trade), industrial clusters, innovation ecosystems, and science and technology
parks. All forms of networking, from local linkages among firms and institutions to global trade
linkages, have long been supported by innovation diffusion policy based on principles and
evidence of spillovers and technology transfer. Intermediary organizations (science parks,
incubators, agencies, trade associations, etc.) and multilateral institutions, such as the World
Bank Group, the OECD and UNIDO, are routinely involved in the development and implementation
of action plans and the facilitation of knowledge exchange between network participants,
providing incentives, essential information, and contacts for resolving specific environmental
and business-related problems.5 Yet establishing a network to achieve the identified targets is
fraught with difficulties. Due to the vast experience with different types of networks, however,
there is a clear potential to increase their effectiveness by improving the assessment of
experiences made and disseminating best practices across countries. The large evidence base
needs to be exploited to develop new initiatives and to adapt existing ones. Policy must also
address options to link local firms with other actors within the network.
Institutions
Institutional factors that play a role in the adoption of digital and green technologies include
formal and informal institutions. Formal institutions (e.g., formal regulation) ensure that firms
adhere to standards related to new technologies and practices. In this context, however, an
incentive-based (or market-based) approach is usually more promising. Informal institutions,
such as customs and culture, might also inhibit the deployment of new technologies. For
instance, religious beliefs might influence the use of specific environmentally-friendly bio-gas

See, for example, UNIDO’s training modules designed to provide a strong foundation on the basics of digital innovations to
SMEs https://www.unido.org/our-focus-building-better-future/digital-transformation-innovation-and-industrial-recovery

5
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(e.g., if it is based on pig waste (Sovacool & Drupady, 2011)). Data protection, digital security,
and privacy concerns might also reduce firms and consumers’ propensity to adopt digital
technologies and tools. These challenges are related to the social acceptance of and trust in
technological innovations within a set of values and cultural norms.
Therefore, governments need to actively support the legitimacy of digital innovations by
engaging and enabling companies and citizens to access information and express their views
and opinions (thereby supporting a culture of change in this direction), and ensure that the use
of new technologies lies within accepted boundaries. Regulators have recognized this
fundamental challenge and are introducing new policies (formal regulation) to improve data
quality standards, data privacy, and data availability. An effective, transparent, and coordinated
institutional environment can facilitate government support to shift to a digitalized, sustainable
era.
The most important policy instruments for increasing green and digital technology adoption can
be classified into two groups. First, traditional policy instruments, such as investments in
infrastructure, incentives, and standards, skill and training programmes, innovation ecosystems
and financial support, continue to remain relevant. Second, awareness raising and encouraging a
positive attitude and openness to technological change are important policy tools to foster the
adoption of new technologies.
Link20: a platform to raise awareness, foster policy dialogue, build capacity, and generate and
disseminate knowledge
As this review showed, there is a vast pool of policy measures intended to increase the uptake
of new green and digital technologies. The key challenge in this field is thus not to come up with
novel specific measures but to bundle, compare, and identify the most promising policy mix,
which ultimately facilitates widespread adoption of green and digital technologies.
To this end, we propose the establishment of a novel platform, Link20, which does exactly this.
The Link20 initiative intends to establish a network of stakeholders (private and public sector,
international organizations and academia, social enterprises, voluntary organizations, etc.), who
will join an online platform to foster linkages between SMEs and MNEs with the aim of increasing
SMEs’ participation in sustainable GVCs and their digital trade readiness. 6 Link20’s four

The Link20 initiative builds on a proposal written during Italy’s presidency, which was endorsed in the communique to the
trade ministers.

6
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objectives are (i) raising awareness of the costs and benefits of green and digital technologies;
(ii) identifying domestic opportunities and constraints in the adoption of green and digital
technologies through policy dialogue; (iii) building technological capacities by developing and
offering training courses on relevant digital and green technologies (e.g., energy efficient
construction, agricultural waste management, e-commerce, and digital skills); and, importantly,
(iv) creating a knowledge repository to evaluate, monitor, and benchmark the use and efficacy
of different policy tools. The G20 is particularly suited to provide the mandate of such an
endeavour due to its global reach and its composition of emerging and industrialized
economies.
Link20 will operate as an open, voluntary, and collaborative space gathering the G20 and other
interested parties with a focus on its four key objectives (awareness raising; policy dialogue;
capacity-building, and knowledge production and dissemination of effective approaches) to
accelerate the transition to green and digital technologies.
During the first phase of implementation of the Link20 initiative, the network will be created,
which can initially be limited to a group of pilot countries involving stakeholders from different
industrial clusters. The network will consist of stakeholders from the private sector (e.g.,
industry associations, company representatives of large as well as small firms, etc.), the public
sector (local and national policy makers), public stakeholder groups (e.g., voluntary
organizations), economic cooperation agencies, multilateral organizations, and experts from
academia.
The initial engagement mechanism will be built on participatory approaches, such as a series of
roundtables and Chatham-House events to set the stage for continued cooperation. Building on
these discussions, additional working groups will be established, which will focus on the
initiative’s four key objectives.7

7

(i) raising awareness; (ii) policy dialogue; (iii) capacity-building, and (iv) knowledge production and sharing.
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Figure 3. Link20

Source: Authors’ own illustration
Awareness raising. Awareness and positive attitudes are major determinants of green and digital
technology adoption. The establishment of the platform will serve as a first step in the
awareness raising exercise, changing SMEs perceptions on the risks and challenges associated
with green and digital technologies. Engagement activities, which will include public and private
sector stakeholders, will be aimed at fostering an understanding of the business and institutional
landscape such technologies are embedded in, their costs and benefits, and implementing them
in different economic and institutional settings. The multilateral dimension of the G20 will
facilitate consensus building across global actors on their future paths to green and digital
technologies, such as on global standards, thereby reducing uncertainty at the firm level.
Policy dialogue. The Link20 platform has two sub-objectives. First, exchanges between
stakeholders will allow for the identification of bottlenecks in existing policy practices within and
across countries. It will provide a testing ground for new targeted initiatives, such as novel
combinations of policy measures, to incentivize firms to adopt green and digital technologies,
depending on local needs and capabilities (e.g., digital or electronic health interventions, or
agricultural waste processing to obtain textile dyes, absorbents or packaging materials 8).
Second, policy dialogue will benefit from Link20’s global network. Several related policy
initiatives already exist, for example in the field of (eco-)industrial parks, which would benefit
from greater exchanges and the sharing of best practices. Partnerships between specific
regions to intensify cooperation (i.e., park-to-park partnerships), will strengthen such policy

8

https://aip.scitation.org/doi/abs/10.1063/1.5012704
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dialogue. These activities will mostly be based on peer-to-peer learning and can be supported
by trained facilitators.
Capacity-building. Absorptive capacity is a key driver of technology adoption at the firm level.
Therefore, the network will focus on capacity-building, including targeted training on specific
green and digital technologies identified as priorities during the policy dialogue. Along with
technical skills development, this policy action will also focus on how firms can best generate
meaningful linkages and how SMEs can benefit most from their partners (e.g., in terms of
knowledge transfers). The effective design of policies requires trained policy makers. Economic
cooperation agencies, multilateral organizations as well as academia can play a leading role in
this regard.
Knowledge production and sharing. Strategic and systematic knowledge production
complements the first three activities. Specifically, data collection and the evaluation of
practices will be important for creating a backlog of effective approaches and of the contextspecificity of policies. In this regard, supporting local policymakers by collecting necessary
information and data, such as benchmarking the level of technology adoption in specific
locations, will be useful inputs to the policy making process. Multilateral organizations and
academia will take the lead in creating such a knowledge repository.
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