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1. The implementation gap

The STI for SDGs Roadmaps process established an
important principle for the final stretch to 2030:
sustainable development cannot be advanced through a
universal template [1]. Technologies do not enter empty
space. They enter particular economies, infrastructures,
regulatory traditions, and social practices. That is why the
Roadmaps approach has been so valuable. It has helped
countries define priorities that reflect their own conditions
rather than inherit models designed elsewhere.

Yet the main bottleneck has now shifted. The problem is no
longer only how to prepare better plans, but how to turn
those plans into systems that can be deployed, governed,
financed, and trusted. A recent global assessment confirms
that progress remains far off track on many SDG targets
[2]. In energy and related infrastructure, this gap between
planning and delivery is especially visible. Promising
technologies exist, but far fewer are reaching the scale,
speed, and reliability that the transition requires.

This brief argues that the next phase of STI cooperation
should be organized around implementation-led science
diplomacy - international cooperation in which the
concrete act of deploying emerging technologies becomes
the organizing center of partnership, and standards,
institutions, and capacity are built around that act.
Dynamic wireless power transfer for electric vehicles is
used here as one example. The point is not that one
technology should fit every country. It is that the path from
strategy to deployment becomes much clearer when
implementation itself is treated as a scientific and
diplomatic task.

2. Three pillars of implementation-led science
diplomacy

Science diplomacy has traditionally meant using science to
build diplomatic trust, or using diplomatic channels to
advance research. Both remain important. But the SDGs
now demand a third mode: diplomacy organized around
the shared work of turning technologies into functioning
systems. Recent policy discussions on strategic science
and technology diplomacy suggest three structural
elements that give this mode its shape.

Trusted technology packages

Technologies do not land on neutral ground. They enter
specific regulatory traditions, industrial capacities, and
social expectations. Effective deployment therefore
requires more than hardware transfer. It requires safe,
secure, and trusted technology delivered as an integrated
package of standards, safety protocols, maintenance
models, training, and governance arrangements. The
design assumptions behind such a package should be
transparent and jointly examined. Transparency here
includes the quantitative foundations: the optimization
criteria, cost parameters, and risk models that inform
where and how a technology is deployed. When these
analytical assumptions are visible and auditable, partner
countries can scrutinize, adapt, and co-own the
implementation design rather than accepting an opaque
import. In this sense, mathematical rigour is not separate
from trust. It is part of what makes a technology package
trustworthy.

Implementation-led flagship projects

Research cooperation that ends only with publications is
not sufficient to advance the SDGs. Flagship projects
should be designed from the outset to connect research
with standardization, financing, and on-the-ground
deployment. They make international scientific
cooperation visible and tangible, not only as a promise, but
as infrastructure that people can see and use. For such
projects to succeed, they must be grounded in rigorous
implementation design: quantitative analysis of optimal
scale, sequencing, cost structure, and interaction with
existing systems. Without this, flagship projects risk
becoming expensive pilots that cannot be replicated. With
it, they produce not only deployed infrastructure but also
transferable design knowledge, including models, tools,
and evidence that other countries can adapt to their own
conditions.

Minilateral cooperation

Large multilateral negotiations are essential for global
norms, but they often move slowly on detailed technical
and regulatory questions. Smaller coalitions of willing
partners, organized around a specific deployment
challenge and working with research institutions,



development partners, and industry, can generate
evidence faster through joint demonstration and feed
results back into broader international frameworks.
Existing regional and interregional platforms, including
TICAD, the Pacific Islands Leaders Meeting (PALM), and
ASEAN-]Japan cooperation, can provide useful settings for
such coalitions in the energy domain. A key advantage of
minilateral arrangements is that they can share not only
hardware and standards but also analytical tools, such as
open optimization models, demand forecasting
frameworks, and cost-benefit platforms. This enables each
partner to design deployment strategies fitted to its own
conditions with a level of analytical rigour that would
otherwise be difficult to secure.

These pillars are mutually reinforcing. Trusted packages
ensure that deployment is locally governable. Flagship
projects produce visible results and reusable design
knowledge. Minilateral coalitions provide the speed and
specificity that neither publications nor global
negotiations can deliver alone. Running through all three
is the role of mathematical and data science, not as a
separate pillar, but as the connective tissue that makes
each one operational: giving trust its evidentiary basis,
giving flagships their design logic, and giving coalitions
their shared analytical language.

3. A case in point: dynamic wireless power
transfer

Dynamic wireless power transfer (DWPT), a technology
that enables electric vehicles to receive electricity while
moving through equipment embedded in road
infrastructure, illustrates how these three pillars come
together on a real deployment problem. DWPT sits at the
intersection of clean energy (SDG 7), resilient
infrastructure (SDG 9), sustainable cities (SDG 11), and
international partnership (SDG 17). Its importance here is
not as a universal solution, but as a concrete case that
makes the framework tangible.

The decisive policy question for any emerging
infrastructure technology is not whether it works in
principle, but whether, where, and at what scale it can be
deployed in ways that are socially useful and economically
rational. Recent quantitative analyses address this
question for DWPT. On expressways, optimization shows
that targeting approximately 95% of modelled EV travel
demand, rather than full coverage, can substantially
reduce required installation [3]. This does not make every
case automatically profitable, but it brings deployment
much closer to economic viability and, in some settings,
into positive returns.

In urban settings, optimized placement at selected
locations can generate major functional gains with
infrastructure installed along only about 1.6% of total road
length. In the modelled urban setting, such deployment can
support near-continuous EV operation under defined

operating assumptions, even with batteries as small as 5-
10 kWh [4]. Such targeted deployment can also reduce the
need for larger onboard batteries and improve
compatibility with renewable energy strategies by taking
advantage of the spatial flexibility of installation. Because
optimal configurations are not unique, similar
performance can be achieved through different spatial
arrangements. This opens the possibility of co-locating
deployment with solar or wind generation and linking
transport planning with energy planning.

What makes this case instructive is the chain it reveals.
Quantitative analysis produces evidence of feasibility and
identifies practical deployment thresholds. That evidence,
in turn, makes the deployment challenge concrete rather
than speculative. Concreteness is what opens the agenda
for international cooperation. DWPT cannot scale through
hardware alone. It requires internationally compatible
approaches to power output, frequency, safety testing, and
data handling. In some of these areas, standards remain
underdeveloped or not yet mutually recognized, and
fragmentation would slow deployment if systems are not
co-designed. DWPT also requires locally adapted
deployment packages, because a highway corridor in
Southeast Asia faces different traffic patterns, grid
conditions, and financing constraints than one in Northern
Europe. Rigorous analysis defines the implementation
challenge. Trusted packages and minilateral coalitions
address it.

DWPT is only one example. Hydrogen corridors, smart
grids, distributed renewables, and urban energy systems
face structurally similar challenges: technical feasibility
may exist, but implementation architecture often does not.
The pattern is general; the approach should be too.

4. Recommendations

Building on the framework and evidence presented above,
this brief identifies three priorities for advancing
implementation-led science diplomacy.

A. Embed implementation design in STI roadmaps and
cooperation  frameworks: Member States and
development partners should ensure that roadmaps
for clean energy and sustainable infrastructure
include not only strategic priorities but also
deployment design, covering sequencing, scale,
interoperability requirements, financing models, and
measurable criteria for proceeding from pilot to scale.
The STI for SDGs Guidebook process offers a natural
vehicle for integrating such guidance.

B. Launch minilateral flagship projects around trusted
clean-energy technologies: Coalitions of countries,
cities, research institutions, and industry should co-
develop and test implementation packages for
emerging technologies, such as in-motion EV charging,
distributed energy systems, or smart urban
infrastructure, through joint demonstration corridors.



These projects should be designed from the outset to
produce shared standards, operational evidence, and
scalable governance models. Existing regional and
interregional platforms, including TICAD, PALM, and
ASEAN-Japan frameworks, can support such
initiatives where they match partner countries’
priorities.

C. Develop open analytical tools for implementation
planning as international public goods: Optimization
models, demand forecasting frameworks, cost-benefit
tools, and scenario analysis platforms should be co-
developed with partner countries and made more
widely available. This would help countries, including
those with limited analytical resources, design
evidence-based deployment strategies suited to their
own conditions. Such tools are foundational
infrastructure for equitable SDG implementation.

5. Conclusion

The energy transition will not be accelerated by strategy
documents alone. It will be accelerated by countries that
can design, deploy, adapt, and scale trusted systems
together. That is the practical value of implementation-led
science diplomacy. It does not replace the roadmap. It
gives the roadmap a way to become real.

Dynamic wireless power transfer is only one example, but
it makes the larger point visible. Emerging technologies
begin to matter politically when they can be placed, sized,
governed, and financed under real conditions. Quantitative
design helps make those choices credible. Trusted
technology packages make them workable. Minilateral
cooperation makes them move.

The nations that drew the roadmaps are now called upon
to build the roads together.
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