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Introduction

As China enters its 15" Five-Year Plan (2026-2030), it remains the undisputed global
leader in green power ‘as the largest contributor to global renewable energy development’
(Wang and Chen, 2024), having contributed to 32% of the world's renewable energy in 2023
(Yang et al., 2025). Despite this, the dominance has created a profound structural paradox:
China's unprecedented scaling of solar, wind and electric vehicle (EV) manufacturing has
outpaced the physical and regulatory capacity of its domestic power grid. This mismatch
signals a pivotal shift where “generation-first” expansion focus must yield to structural
integration and industrial decarbonisation. This paper will therefore analyse China's evolution
into a sustainable powerhouse, addressing the internal tensions triggered by the scheduled
introduction of absolute carbon caps in 2027. It argues that these caps serve as a catalyst for
deep internal restructuring, forcing heavy industry into more aggressive green commitments
while simultaneously pushing state-backed actors to pursue new market dominance and

resource security in regions such as Latin America.

The paper first evaluates the modernisation of the grid, focusing on how digital
technologies and Al are deployed to bridge the 'generation-storage gap' and resolve persistent
curtailment in various provinces. This technical shift is examined alongside the decarbonisation
of heavy industry, specifically the economic risks posed by the carbon hard ceiling on sectors
such as steel and critical minerals. To contextualise this transition, this paper provides a
comparative analysis of China's top-down model characterised by its mastery of Ultra-High
Voltage (UHV) power corridors against the market-driven, incentive-based frameworks of the
US Inflation Reduction Act (IRA) and EU green standards. Lastly, it explores the geopolitical
implications of this transition, centred on China's pivot to Latin America to secure supply
chains and dominate regional power networks while navigating emerging threats from

nationalist backlash and international trade barriers.



Grid Modernisation, Digital Technology, AI Deployment, and Curtailment Issues

China's transition is currently defined by a structural 'bottleneck' (Body, 2026) in which
rapid renewable expansion has fundamentally outpaced the grid infrastructure required to
sustain it, undermining the true 'greenness' of its energy system. The previous Five-Year Plan
saw China achieve '18% growth in wind capacity’ and ‘a remarkable 45% increase in solar
capacity' (The Renewable Energy Institute, 2025), exceeding its 2030 target of 1,200 GW years
ahead of schedule (Zhang and Davidson, 2025); yet this expansion has produced a systemic
decoupling between energy generation and grid absorption. This decoupling is most acute in
China's Northwest, where insufficient transmission capacity means 'the average wind
curtailment rate of photovoltaics’ is ‘as high as 30%' (Jin et al., 2022), exposing a fundamental
contradiction: the volume of hardware installed does not in itself constitute a green transition

if the grid cannot transmit it.

To bridge this generation-storage gap, Beijing's draft of the 15th Five-Year Plan
commits to digital technology and Al as tools to 'accelerate the innovation and application of
green and low-carbon technologies' (State Council of the People's Republic of China, 2026),
using Al-driven predictive algorithms that can analyse 'satellite and LiDAR data to predict
weather patterns with 95% accuracy' (MEXC News, 2026) and 'orderly promote high-load
industries meeting requirements towards regions rich in renewable energy resources' (State
Council of the People's Republic of China, 2026). However, this digitisation carries significant
risks: high dependency on data infrastructure creates systemic vulnerability to natural disasters
and cyber-attacks, while even the most accurate algorithm cannot compensate for a total lack
of physical storage or congested ultra-high voltage lines. There is therefore a danger that over-
investment in Al-driven solutions functions as a palliative measure that defers, rather than
resolves, the urgent capital-intensive physical infrastructure deficit, a tension that sits at the
heart of whether China's transition constitutes genuine structural reform or a continuation of

generation-first logic under a technological veneer.



Decarbonisation of Steel and Critical Minerals, and the Hard Ceiling of Carbon Caps

The introduction of absolute carbon caps by 2027 marks the most decisive regulatory
shift in China's climate architecture, establishing a structural 'hard ceiling' that forces heavy
industry to treat carbon not as a byproduct of growth, but as a finite resource to be budgeted.
For sectors such as steel and critical minerals, currently mired in a 'prolonged downcycle
characterised by overcapacity' (S&P Global, 2026), this threshold signals that 'policymakers
are now actively tightening the system' (Reuters, 2025), compelling firms to commit more
aggressively to the green-tech market as a condition of survival. The significance of this shift
lies in its departure from the intensity-based benchmarks that historically governed China's
Emissions Trading Scheme: from 2027, 'increases in production by covered entities will no
longer automatically result in higher allowance allocations' (ICAP, 2025), decisively
decoupling economic expansion from emissions growth and moving towards a hybrid model

that gradually phases out inefficient, small-scale facilities.

Yet the transition carries considerable economic risk, rooted in what analysts describe
as the 'dual challenge' China faces in reducing the world's 'largest carbon emissions in the
shortest time frame.' (Huang et al., 2025) Scepticism persists as to 'whether this will deliver
significant effectiveness in reducing the country's giant emissions' (Reuters, 2025), reflecting
a persistent friction between Beijing's environmental ambitions and the entrenched logic of its
industrial base. In this sense, the 2027 carbon ceiling functions less as a purely environmental
instrument than as a state-led mechanism for industrial consolidation, one through which
Beijing wields structural power to determine which firms are modernised and which are
eliminated, directly addressing the research question of whether absolute carbon caps can

catalyse deep internal restructuring of China's heavy industry.

The Chinese Model (UHV) vs the USA and EU

China's comparative advantage in the global green transition rests not on market
incentives alone, but also on a distinctive form of infrastructure sovereignty built around
centralised planning and physical Ultra-High Voltage (UHV) power corridors that neither the
US nor EU can readily replicate. While the US Inflation Reduction Act deployed 'around 370

billion USD’ for ‘measures dedicated to improving energy security and accelerating clean



energy transitions' (International Energy Agency, 2025) through tax credits, and the EU’s
reliance on 'regulatory frameworks and market principles' (Georgiou, 2024) to attract private
investment, China's UHV lines function as high-efficiency 'electricity expressways' (Sixth
Tone, 2026) capable of transmitting power with minimal loss, allowing Beijing to bypass the

permitting delays that routinely stall grid expansion across the US and Europe.

This centralised governance model also enables a highly agile response to emerging
trade barriers such as the EU's Carbon Border Adjustment Mechanism: where the US navigates
a 'patchwork of markets' (De Pinho, 2025) across competing regional grid operators, the
Chinese state acts as a single architect, using the 15th Five-Year Plan to construct a 'unified
national market' (Xinhua, 2026) that 'break[s] down protectionism among local governments'
and standardises rules across energy and industrial sectors (Economic Times, 2026). When
international tariffs are applied, Beijing can use the enforcement of absolute carbon caps to
consolidate inefficient operations and reposition its industries to meet global standards, a
flexibility unavailable to more fragmented systems. Nevertheless, the efficacy of this
centralised model remains contested; while UHV lines provide a clear technical advantage, the
system's rigidity generates 'tension within its development strategy' (Chatham House, 2026),
suggesting that China's attempt to redefine what it means to be 'green', not only through rules
but through literal control of global supply chains, carries internal contradictions that will bear

on the broader trajectory of the green transition under the 15th Five-Year Plan.

Geopolitics: China’s Pivot to Latin America, Supply Chain Dominance and Nationalist

Backlash

China's expansion into Latin America represents a strategic escalation of the green
transition from domestic restructuring to the pursuit of global 'infrastructure sovereignty'
(Shtern et al., 2025), as Beijing moves to control the critical mineral supply chains that
underpin its renewable energy dominance. By leading the regional energy matrix change
through direct investment in 'renewable energy generation and the demand for EVs,' China has
effectively 'stepped into the US backyard' (Ugarteche et al., 2023); through acquiring majority
stakes in the electricity networks of Brazil and Chile, Chinese state-owned enterprises have
resolved a 'critical bottleneck' in regional distribution (Americas Quarterly, 2026), while in

Peru, Lima's electricity is now 'controlled by just two companies’ both ‘state-owned enterprises



based in the People's Republic of China' (CSIS, 2025), granting Beijing the power to gatekeep
the energy required to process copper from a region holding '35 percent of global reserves'

(Webster and Tobin, 2024).

This concentration of control, however, has generated a deepening nationalist backlash:
across the 2025-26 electoral cycles, a 'China trend' transformed relations with Beijing into a
'salient issue,’ prompting calls for 'investment screening mechanisms' to protect sovereign
resources (China Global South, 2026), while the "Trump Corollary' to the Monroe Doctrine
explicitly seeks to 'deny non-Hemispheric competitors the ability’ to ‘own or control
strategically vital assets' (Levin, 2026), placing regional governments in a structural dilemma
between Chinese capital and US market access. Suspension of high-profile collaborations, such
as Argentina's PRC-funded radio telescope, illustrates that this resistance is already translating
into material disruptions. This geopolitical friction directly links back to the paper's central
argument: the absolute carbon caps and domestic industrial consolidation of the 15th Five-Year
Plan are inseparable from China's external push to secure the resource base and market
dominance required to sustain them, meaning that the success of China's green transition is
ultimately contingent on how it navigates the tension between strategic control and the

collaborative legitimacy demanded by its partners.

Policy Recommendations:

To address the structural challenges present in China's transition, the following provide
a roadmap for balancing long-term, sustainable industrial growth with aggressive

decarbonisation.
Institutionalising Grid Flexibility

China should institutionalise grid flexibility as a financial and regulatory priority, not
merely a technical aspiration, by decoupling provincial incentives from generation volume and
rewarding absorption capacity instead. The State Grid Corporation of China has committed to
an investment of 4 trillion yuan ($674 billion) over the 15th Five-Year Plan, a 40% increase
from its predecessor (Reuters, 2026), intended to mediate the 'west-to-east bottleneck’
(Bloomberg, 2026), but analysts argue this physical expansion must be paired with market-
based incentives for demand-side response. Concretely, this means integrating the 100GW

pumped hydro and battery storage targets outlined for 2030 (CREA, 2026) into a province-



level flexibility scoring mechanism, through which grid operators are financially rewarded for

absorption performance rather than installed capacity.

This structural realignment would stabilise the grid against renewable intermittency
while directly enabling the decarbonisation of heavy industry: by synchronising steel and
critical mineral production with periods of surplus renewable energy through a 'generation-
grid-load-storage' model (Meng et al., 2026), industrial actors are converted into virtual storage
assets that maintain operational capacity within the constraints of the absolute carbon caps.
This matters because the paper's central tension, that generation has outpaced the grid's capacity
to absorb it, cannot be resolved by infrastructure investment alone if provincial incentives
continue to reward megawatts installed over megawatts used. Setting ambitious standalone
energy storage targets would further allow projects to navigate the volatility of power demand
and adapt to the estimated 50% increase in power demand by 2050 (International Energy
Agency, 2026), tackling the widening 'peak-valley difference' already visible in major centres
like Shanghai (Shi et al., 2025) and anchoring the carbon-responsive framework the 2027 caps

require.
Repositioning of Strategy in Latin America

China should reposition its Latin American energy strategy around co-investment and
revenue-sharing frameworks rather than majority operational control, to preserve supply chain
access while defusing the nationalist resistance that now threatens it. The current model, in
which Chinese state-owned enterprises hold controlling stakes in the electricity networks of
Brazil, Chile, and effectively monopolise Lima's grid (CSIS, 2025), has delivered strategic
reach but at a growing political cost: the emergence of 'investment screening mechanisms'
across the 2025-26 electoral cycle (China Global South, 2026) and the "Trump Corollary'
explicitly targeting Chinese asset ownership (Levin, 2026) signal that the consolidation model
is approaching a point of diminishing returns. The proposed shift is not simply from control to
collaboration in the abstract, but a specific institutional redesign: bilateral energy compacts
with Brazil, Chile, and Peru, modelled on existing UHV technology-transfer agreements, under
which China exports grid management expertise and co-finances transmission infrastructure in
exchange for long-term, treaty-secured offtake agreements on copper and lithium rather than

equity ownership of distribution networks.

This distinction addresses the paper's unresolved tension directly, as China's domestic

15th Five-Year Plan requires secure critical mineral supply chains, but majority ownership is



no longer the only instrument capable of securing them, and it is increasingly the instrument
most likely to be revoked. By anchoring access through multilateral energy compacts rather
than bilateral ownership stakes, Beijing reduces the exposure of individual agreements to
electoral cycles or US diplomatic pressure, while offering regional governments a credible
alternative to the structural dependency the current model creates. This transition, from private
state-ownership to a shared energy architecture (Shtern et al., 2025; Ugarteche et al., 2023),
would strengthen China's legitimacy as leader of the global energy transition not by
relinquishing strategic ambition, but by pursuing it through instruments that are more durable

and less politically reversible than asset control.

Conclusion

In conclusion, as China navigates the 15th Five-Year Plan, it must reconcile its status
as the undisputed leader in green energy with the evident structural paradox of its current
overextended domestic grid. The introduction of absolute carbon caps in 2027 serves as the
main catalyst for this shift, signalling that the period of 'generation-first' expansion is in its
decline. The transition therefore can be seen as not a technical adjustment, but more of an
internal restructuring that forces heavy industry into rigid green commitments, while pushing
state actors to secure 'infrastructure sovereignty' (Shtern et al., 2025) in regions like Latin
America. In the use of Al and Ultra-High Voltage (UHV) power corridors, China is attempting
to resolve the 'generation-storage gap' and create a unified national market capable of

withstanding global regulatory pressure of green standards.

Ultimately, the core challenge that remains is the trade-off between the necessity of
decarbonisation and the risk that these restrictions replicate historical patterns of unequal
exchange. To mitigate this tension, a shift towards inclusive, fairer benefit-sharing and
collaborative energy systems is required. The success and longevity of the emerging green
transition rely on the speed of decarbonisation as well as the security and development
measures built into its framework, and whether this transition can shift from a model of

upholding strategic dominance to one of equitable global collaboration.
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