Green and Digital:
The Twin Transition in GVCs
Roberta Rabellotti (University of Pavia - Italy)

Background paper for UNCTAD 2023 Technology and Innovation Report with Rasmus Lema

Motivation

• Focus on whether and how the adoption of digital, 4IR technologies
can lead to greener manufacturing GVCs in latecomer countries.
• Whereas the general ICTs have become ubiquitous across rich and poor
countries, the specific technologies associated with the digital
transformation are still concentrated in advanced economies and a few
emerging economies, such as China, Brazil and India.
• While it is usual that technological waves start in a restrict group of
countries, the current digital transformation is more far-reaching than
earlier techno-economic paradigm shifts and therefore it is important
for GVC stakeholders in all countries, advanced and emerging ones, to
understand the diverse dimensions of the digitalisation of the
economic processes as well as its relationships with the greening
phenomenon.

Some methodological issues
1. Systematic survey of the literature in Scopus aimed at mapping the key articles
on the greening and digitalization in global value chains, identifying potential
overlaps of these two separate strands of literature.
2. Focus on latecomer countries and on traditional manufacturing industries, such
as agri-food, leather, shoes, textile, apparel, and furniture.

The greening of GVCs
• The greening of GVCs in manufacturing industries is driven by:
• New patterns of demand preferences and consumer behaviours;
• New green strategies by lead firms and global buyers;
• Enforcement of environmental standards and associated patterns of
upgrading and downgrading across global supply bases.
• The introduction of sustainability requirements has implications for the
entire value chain, including its governance.
• It can open green windows of opportunities for developing country
suppliers, but the seizing of these opportunities is not automatic and
the failure to do so may leave enterprises worse off than before.

The digitalization of manufacturing GVCs
• The import and adoption of advanced digital technologies is still limited to a small
number of emerging economies and the production is limited to an even smaller
set of advanced economies plus China.
• A large part of developing countries is completely excluded from the ongoing
digital revolution in the manufacturing value chains.
• A lot of heterogeneity also exists within countries at firm level, with only a
minority of (larger) companies adopting some I4R technologies, while the
majority is still involved only in analog production.
• Even when a minority of firms invests in advance manufacturing technologies,
they are unable to establish significant backward and forward linkages within the
domestic economy, given the existence of a large digital capability gap between
the leading most digitalized companies and their suppliers (Andreoni and Anzolin,
2019).

Opportunities and risks from digitalization in GVCs for latecomer countries
• The digital transformation alters the labour/capital share and influence offshoring decisions
because new technology can sometimes reduce the cost of manufacturing in advanced
economies while in other situations they can facilitate globalisation of production further.
• Delera et al (2022) find that participation in GVCs is important for learning and acquiring the
digital capabilities to integrate these technologies in the manufacturing process. Moreover, in
the 5 countries investigated they also show the existence of a productivity premium for firms
adopting digital technologies.
• The adoption of IoT and AI could encourage the participation of more SMEs from developing
countries in GVCs by bridging distances and reducing costs related to trade, such as tracking of
shipments and inventory.
• I4R technologies could favour the decentralization of advanced activities across regional
networks of production, increasing the opportunities for peripheral locations of stages such as
engineering, design, and software development (i.e. Cloudfactory in Nepal and Kenya).
• Blockchain technologies can improve transparency and traceability along the value chains by
reducing information asymmetries, tracking inventories, attributing ownership rights, enabling
faster and cost-efficient delivery of goods and enhancing coordination among stakeholders.

The ‘twin transition’ in manufacturing GVCs in developing countries
2 types of environmental upgrading:

• Process upgrading
• Upstream inputs needed for production including substitution of energy-sources,
substitution of energy intensive materials or scarce natural resources and substitution of
toxic inputs.
• Production process including reduction of waste from the production process, introduction
of technology to reduce energy consumption and optimization of the material flow.
• Product upgrading
• Product including new designs substituting environmentally harmful components, designing
recycle products, designing for durability and substitution of environmentally harmful
products.
• Downstream consumption including recycling and re-use of waste.

2 types of enabling technologies:
• Smart Manufacturing and Service Technologies leading to automation and
decentralization of tasks: advanced robotics, 3d printing, wireless technologies, and
sensors (e.g., Internet of Things - IoT);
• Data Processing Technologies allowing interconnection and data exchange: big data,
blockchain, cloud computing, machine learning and AI.

Challenges for developing countries
• Development of complementary, specific skills, such as analytical skills,
including science, technology, engineering and math, ICT related skills
and soft skills.
• Lack of financial resources;
• Lack of awareness about the potentialities of digital technologies in
terms of increasing sustainability;
• The digital capability gap needs to be addressed to facilitate the
positive cascade effect along the supply chain deriving from the
adoption of I4R technologies.
• Lack of government support and adequate legislative frameworks
towards sustainability;
• Removal of possible infrastructural and institutional bottlenecks, such
as electricity and connectivity failures as well as clear rules for data
ownership and intellectual property protection regulations.
• Lack of global standards and data sharing protocols.

Concluding remarks

• Still very little is known about the extent to which key enabling
digital technologies support the process of environmental upgrading
in the Global South firms that are inserted into GVCs.
• This is because these techno-institutional waves are still
concentrated geographically and the full extent of the ramifications
across the Global South remains to be seen.
• This also means that synergy-creation is challenging. In the Global
South the digital and green transitions may not be twins, but merely
related through the extended family!
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