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Abstract:  

This review examines how green technologies (including renewable energy, sustainable transport, energy 

efficiency, circular economy practices, and green construction) contribute to sustainable economic growth across 

regions. We synthesize findings from peer-reviewed studies (2018–2024), international agency reports (World 

Bank, IEA, IRENA, OECD, etc.), and data sets, with attention to G7, BRICS, EU, and developing countries. 

Empirical evidence generally shows that expanding green tech spurs growth and job creation (e.g. China’s clean-

energy boom drove ~40% of GDP growth in 2023), though some short-run trade-offs have been noted in select 

contexts. Key quantitative results include elasticities from panel regressions and input–output analyses linking 

renewable penetration to GDP, as well as global statistics (e.g. 13.7 million renewable energy jobs worldwide in 

2022). We also identify barriers (financing gaps, policy uncertainty, skill shortages) and enablers (innovation 

policy, finance mechanisms, training) of the green transition. Case examples (China’s clean-energy surge, EU 

Green Deal, urban clean construction) illustrate how targeted policies amplify benefits. The discussion highlights 

that green tech adoption can decouple growth from pollution if supported by coherent strategies. Policy 

implications emphasize scaled investment, incentives for green R&D, workforce development, and international 

cooperation. The paper provides a foundation for understanding how green innovation drives inclusive growth.  

 

Keywords: Green Technologies, Sustainable Economic Growth, Renewable Energy, Clean Energy Investment, 

Energy Efficiency, Green Innovation, Climate Policy, Circular Economy. 

 الملخص 

قتصاد تستعرض هذه الورقة كيف تسهم التقنيات الخضراء )بما في ذلك الطاقة المتجددة، والنقل المستدام، وكفاءة استخدام الطاقة، وممارسات ال 

نشُرت الدائري، والبناء الأخضر( في تعزيز النمو القتصادي المستدام عبر مختلف المناطق. نقوم بتلخيص النتائج المستخلصة من دراسات محكّمة  

، وتقارير صادرة عن وكالت دولية )مثل البنك الدولي، والوكالة الدولية للطاقة، والوكالة الدولية للطاقة المتجددة، ومنظمة 2024و  2018بين عامي  

البريكس، والتحاد الأ السبع، ودول  بيانات، مع التركيز على دول مجموعة  وروبي، والدول  التعاون والتنمية القتصادية(، إلى جانب مجموعات 

هار الطاقة  النامية. تظُهر الأدلة التجريبية بشكل عام أن التوسع في التقنيات الخضراء يحفّز النمو وخلق فرص العمل )فعلى سبيل المثال، ساهم ازد

لقصير في سياقات محددة.  (، رغم ملاحظة بعض التنازلت على المدى ا2023٪ من نمو الناتج المحلي الإجمالي في عام  40النظيفة في الصين بنحو  

المحلي   تشمل النتائج الكمية الرئيسية مرونات مستخلصة من نماذج بانل وتحليلات المدخلات والمخرجات تربط بين انتشار الطاقة المتجددة والناتج

(. كما نحدد المعوّقات )مثل  2022م  مليون وظيفة في قطاع الطاقة المتجددة حول العالم في عا  13.7الإجمالي، بالإضافة إلى إحصاءات عالمية )مثل  

ح  فجوات التمويل، وعدم وضوح السياسات، ونقص المهارات( والعوامل الممكنة )مثل سياسات البتكار، وآليات التمويل، وبرامج التدريب( لنجا

والبناء النظيف في المدن( كيف يمكن   التحول الأخضر. وتبُرز أمثلة دراسية )كالطفرة في الطاقة النظيفة بالصين، والصفقة الخضراء الأوروبية، 

تم إذا  والتلوث  النمو  بين  الرتباط  فك  على  قادر  الخضراء  التقنيات  اعتماد  أن  المناقشة  وتظُهر  الفوائد.  تضاعف  أن  المستهدفة  دعمه   للسياسات 

طوير في المجال الأخضر، وتطوير القوى العاملة،  باستراتيجيات متماسكة. وتشير النتائج إلى أهمية توسيع الستثمارات، وتقديم الحوافز للبحث والت 

 ..وتعزيز التعاون الدولي. تقدم هذه الورقة أساساً لفهم كيفية مساهمة البتكار الأخضر في دفع النمو الشامل

 

التقنيات الخضراء، النمو القتصادي المستدام، الطاقة المتجددة، الستثمار في الطاقة النظيفة، كفاءة الطاقة، البتكار الأخضر،    الكلمات المفتاحية:

 .السياسات المناخية، القتصاد الدائري

Introduction 

Meeting climate and development goals requires reorienting economic growth around sustainability. Recent 

international initiatives (e.g. Paris Agreement, UN SDGs) underscore the need to decouple growth from 

environmental harm. Green technologies (such as renewable energy, electrified transport, resource-efficient 
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mailto:omaima.ali72ly@gmail.com


9 | Middle East Journal of Pure and Applied Sciences (MEJPAS)   

 

production, and green building) are critical tools in this transition (Wani et al., 2024). For example, the European 

Green Deal aims for carbon neutrality by 2050 through massive clean-technology investment. Similarly, 

developing countries are exploring renewables (e.g. solar mini-grids) to expand energy access affordably (World 

Bank, 2024). This paper reviews evidence on how these green technologies influence sustainable economic 

growth, focusing on major regions (G7, BRICS, EU, Global South) and including latest empirical findings (2018–

2024). We examine direct effects (e.g. green-sector job creation, productivity gains) and indirect effects (e.g. 

energy cost reduction, supply-chain resilience). By comparing contexts, we aim to identify general patterns and 

region-specific factors. Our methodology involves a structured literature review supplemented by relevant 

datasets and reports. We identify quantitative estimates (elasticities, impact magnitudes) where available, and 

incorporate selected tables/figures from authoritative sources. 

 

Literature Review 

Theoretical and Global Perspectives 

The concept of “green growth” envisions sustained economic expansion while reducing resource intensity and 

emissions. Innovation theory suggests that investing in new green technologies can raise productivity and create 

jobs, although the distribution of benefits may vary by sector. The OECD notes that green innovation can improve 

material productivity and mitigate pollution, though its impact on competitiveness is complex. International 

bodies like IRENA and the World Bank emphasize that renewable energy and efficiency are central to meeting 

SDGs, reducing fuel imports and volatility, and supporting resilient growth (World Bank, 2024). For example, the 

World Bank reports that renewables help “mitigate climate change, build resilience to volatile prices, and lower 

energy costs” (World Bank, 2024), and that renewable energy must reach ≈30% of global energy use by 2030 (up 

from 18% in 2019) to align with net-zero targets (World Bank Group, 2022). These perspectives set the stage for 

examining empirical evidence on economic effects. 

 

Empirical Findings by Region and Sector 

Renewable Energy and Economic Growth: A growing body of econometric studies finds positive links between 

renewable energy adoption and GDP growth. For instance, a panel analysis of eight major Asian economies (2000–

2020) found energy efficiency improvements significantly boosted growth, whereas renewable energy adoption 

had a smaller (sometimes negative) short-run effect on GDP (Ahmed & Elfaki, 2024). In contrast, a new panel 

study of G7 countries shows strong positive returns: a 1% increase in green energy consumption (renewables and 

efficiency) raises “green” economic growth by about 1.195% in the long run (0.913% in the short run). Similarly, 

studies of BRICS often report that renewable energy and related innovation contribute to growth when combined 

with financial development (Asif et al., 2024). For example, one BRICS analysis suggests complex interrelations: 

renewable consumption had a small negative correlation with GDP growth, but technology innovation positively 

influenced growth (Asif et al., 2024), highlighting that impact may depend on complementary factors. 

 

Green Energy Investment: Several reports quantify the economic scale of green investment. In China, 

investment in “clean energy” surged 40% in 2023 to ~6.3 trillion yuan (≈$890 billion), driving all of the country’s 

net investment growth. Clean-energy sectors contributed 11.4 trillion yuan ($1.6 trillion) of value-added in 2023 

(≈9.0% of GDP), and were “the largest driver of China’s economic growth,” accounting for about 40% of GDP 

expansion. This means China’s 2023 GDP growth would have fallen from ~5.2% to 3.0% without clean energy 

(CarbonBrief, 2024). These figures illustrate the huge scale and growth of green industries in one region, and their 

pivotal macroeconomic effect. Globally, investment data from the IEA show record additions: 2023 saw nearly 

510 GW of new renewable capacity (50% above 2022 levels). The majority (≈75%) was in solar PV, with Europe, 

the US and Brazil also hitting all-time highs of new capacity (IEA, 2024). 

 

Job Creation: Green technology deployment tends to create substantial employment, often exceeding jobs lost 

in dirty sectors. IRENA reports 13.7 million direct and indirect jobs in global renewables in 2022, up from 

7.3 million in 2012. The renewable energy workforce spans manufacturing, construction, and operations; solar 

PV leads with 4.3 million jobs (China and India being largest employers) (IRENA, 2023). The IEA similarly notes 

rapid energy-sector job growth: in 2023 global energy employment rose 3.8% (≈2.5 million jobs) to 67 million. 

Clean energy jobs accounted for the lion’s share of this growth (1.5 million), with solar PV adding >500 000 jobs 

and EV/battery industries adding ≈410 000 (IEA, 2024). The construction phase of green projects and operation 

of decentralized systems (e.g. mini-grids) particularly generate labor-intensive work. One C40 analysis finds that 

shifting to “clean construction” in cities could create millions of additional jobs: workforce expansions of +193% 

in Mexico City, +43.5% in Bogotá, and +41% in Madrid, largely in maintenance, retrofitting, and use of low-

carbon materials (C40 Cities Climate Leadership Group, 2025). These studies highlight that green investments 

yield strong job multipliers. 
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Figure 1 The growth in global renewable energy jobs from 7.3 million in 2012 to 13.7 million in 2022 [Source: 

IRENA, 2023]. 

 

Energy Efficiency and Other Green Technologies: Beyond supply-side renewables, energy efficiency 

improvements also spur growth by reducing costs and freeing capacity. Studies show positive effects of efficiency 

on both growth and emissions (Ahmed & Elfaki, 2024). For example, the above-mentioned Asian panel found 

energy efficiency raised GDP (and reduced CO₂). Improvements in building efficiency, industrial processes, and 

transportation can boost productivity by lowering energy inputs per unit output. While hard quantifications are 

fewer, the literature agrees that integrating efficiency measures with clean energy deployment magnifies economic 

benefits. Sustainable transportation (EVs, public transit, biofuels) similarly has complementary roles: expanding 

EV production not only directly creates manufacturing jobs but also stimulates ancillary industries (battery, 

charging infrastructure). One recent analysis finds the electric vehicle industry and sustainable growth are 

increasingly “coupled,” with charging infrastructure expansion and investment driving their alignment (Zhao et 

al., 2024). 

 

Circular Economy and Resource Efficiency: Recycling, reuse, and resource-efficient production (circular 

economy) are widely argued to enhance growth by reducing input costs and creating new business opportunities. 

While quantitative studies are emerging, many analyses (e.g. by the Ellen MacArthur Foundation, OECD) contend 

that circular strategies can decouple GDP from material use. For instance, using recycled materials often costs 

less than virgin inputs, and designing products for durability creates secondary markets (refurbishment). Concrete 

case studies show these practices can support local manufacturing jobs (e.g. remanufacturing electronics) and 

mitigate supply-chain shocks. The literature also links green construction (use of sustainable materials, 

retrofitting) to employment: the World Green Building Council notes green construction’s reliance on local value 

chains and SMEs, which supports inclusive job creation (SDG 8) (World Green Building Council, 2023). 

 

Regional Patterns 

G7 and OECD Economies: Rich economies have been leaders in policy-driven green tech adoption. A G7 study 

(1995–2020 data) finds green energy and foreign investment positively affect “green growth” in these countries 

(Wani et al., 2024). Policy measures (subsidies, emissions targets) have spurred technology diffusion; for example, 

the US’s Inflation Reduction Act, EU Green Deal, and Japan’s energy plans are major drivers. Empirically, 

Europe’s renewable share has grown rapidly, reaching 24.5% of final energy by 2023. Studies in OECD contexts 

often show a trade-off curve (ENV-EKC) where beyond a point, wealthier nations reduce emissions via cleaner 

tech (econometric evidence for an “EKC” with renewables helping lower emissions). However, competitiveness 

concerns arise: OECD notes the impact of green innovation on firm-level performance requires further research. 
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BRICS and Emerging Economies: Emerging economies have mixed experiences. In China (largest CO₂ 

emitter), clean tech has become an industrial driver: new solar, wind, and EV industries generated massive output 

and investments. The Chinese case is extraordinary – clean energy investment not only offset stagnation in real 

estate, but “drove the economy” in 2023. Other BRICS (India, Brazil, South Africa, Russia) have slower 

transitions. Brazil relies on hydropower and recently expanded wind/solar, with studies showing modest positive 

growth effects from its renewables sector. In India, rapid solar and wind build-out is credited with creating jobs 

(e.g. 2017 policy forecasted 300 000+ jobs by 2022), though longer-term GDP impacts are still being quantified. 

A broad review of BRICS finds that renewable energy and green innovation correlate with environmental 

improvements, but their GDP effects depend on institutional factors. Financial development (access to capital) 

and trade openness can amplify or constrain these impacts. In Africa and other developing regions, renewables 

(off-grid solar, small hydro) are seen as growth accelerators: they provide electricity to isolated populations, which 

in turn can boost small business productivity and health outcomes (World Bank Group, 2022; World Bank, 2024). 

However, official analyses warn that in many low-income countries, scaling green infrastructure is hindered by 

lack of finance: the World Bank estimates developing countries need ~$1–2 trillion/year in green energy 

investments by 2030 (a 7× increase). 

 

Methodology 

This paper uses a systematic literature review approach, covering studies from 2018–2024. We searched academic 

databases (Web of Science, Scopus) and organizational archives (World Bank, IEA, IRENA, OECD, UN) for 

keywords like “green technology”, “sustainable growth”, “renewable energy GDP”, etc. We included peer-

reviewed articles, major reports, and datasets. Quantitative results (e.g. regression coefficients, job estimates) were 

extracted from studies for summary. Where possible, we incorporate key tables and charts from open sources; 

e.g., global employment figures from IRENA and IEA. Additionally, we use public data (World Bank SDG 

indicators, Eurostat) to illustrate trends. The review is structured by technology type and region to ensure balanced 

coverage. All sources are cited in APA style, and we note limitations such as data availability and heterogeneous 

methods across studies. 

 

Results 

Quantitative Findings from Empirical Studies 

Overall, empirical studies consistently find that higher green-tech investment tends to bolster long-term growth, 

though the magnitude varies. In panel regressions, elasticities of GDP growth with respect to renewables range 

from modest (few tenths of a percent) to above unity. For example, the G7 CS-ARDL study finds 1% more green 

energy leads to ~0.91% higher growth (short run) and ~1.20% (long run) (Wani et al., 2024). Other multi-country 

analyses (e.g. OECD-wide or Asian countries) estimate similar positive associations between renewables or 

energy innovation and GDP, often after controlling for capital and labor. Input–output models project that shifting 

to low-carbon industries creates net employment gains. Estimates (like ILO’s reported +18 million net jobs by 

2030 from green policies ILO., 2018) illustrate large-scale labor impacts. 

 

Table 1 A summary of select quantitative results. 

Region/Country Study (Year) Method Key Quantitative Result 

G7 (1995–2020) (Wani et al., 2024) CS-ARDL panel model 
+1% green energy ⇒ +1.195% growth 

(long run) 

China (2023) 
CREA/CarbonBrief 

(2024) 
Sectoral growth analysis 

Clean energy = 40% of GDP growth; 

11.4 tn CNY added 

Asia (8 countries) Ahmed & Elfaki (2024) 
Panel cointegration, 

PMG/ARDL 

Energy efficiency ↑ growth; renewable 

energy ↓ growth 

BRICS Asif et al. (2024) Panel analysis 
Renewable energy ↔ GDP (weak); 

innovation ↔ +growth 

Global (IRENA) IRENA (2023) Employment accounting 
13.7 million jobs in renewables (2022), 

up from 7.3m 

EU (2023) Eurostat (2024) Statistics 
24.5% final energy from renewables 

(tripled since 2004) 

 

These results (and others) show a generally positive link between green technologies and economic metrics. 

However, as Ahmed & Elfaki (2024) note, some models find that rapid renewable build-out can temporarily “hurt” 

GDP if not accompanied by productivity gains, underscoring the importance of complementary policies (e.g. 

training, finance). 
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Figure 2 China (2023), Contributions of sectors to investment growth (left) and GDP growth (right). 

 

 The red portion (“Solar, storage & EVs”) and peach (“Other clean energy”) dominate. Source: 

CREA/CarbonBrief. The chart shows that “all of the investment growth and much of the GDP growth in 2023 

came from clean energy” (solar, EVs, storage). Clean energy investment (6.3 tn CNY) accounted for ~100% of 

China’s net capital formation, and clean energy output contributed ≈9% of GDP (vs 7.2% in 2022). In dollar terms, 

clean energy value-added was ~$1.6 trillion in 2023 (CarbonBrief, 2024). 

 

Case Studies 

• China: As shown above, China’s economy in 2023 was propelled by clean energy investment (CarbonBrief, 

2024). The “new three” industries (solar PV, EVs, batteries) have become core growth engines. This illustrates 

how coordinated industrial policy and scale can yield huge payoffs. However, analysts warn of potential 

overcapacity and stress that such investment-driven growth may not be indefinitely sustainable (CarbonBrief, 

2024). Still, China’s case demonstrates the economic stakes for countries leading the energy transition. 

• European Union: EU countries have broadly integrated renewables and efficiency into growth strategies. 

The EU hit 24.5% renewables share in 2023 (Eurostat, 2024). The bloc’s Green Deal and “Fit for 55” package 

include funding (e.g. Just Transition Mechanism) and carbon pricing to finance green tech. The Eurostat 

report notes that expanding renewables “may stimulate employment in the EU” via new green technology 

jobs (Eurostat, 2024). Indeed, Europe’s wind and solar manufacturing sectors employ hundreds of thousands 

(e.g. ~230,000 wind jobs). Policy analysis shows EU growth has so far remained robust while cutting 

emissions, suggesting the decoupling of output from carbon. 

• United States: The US has seen surging renewables deployment and EV adoption in recent years, aided by 

the Inflation Reduction Act (2022). The IEA reports that the utility and construction sub-sectors in clean 

energy recorded strong job gains (>100,000 in 2023 alone). Studies project positive GDP multipliers from 

these investments (e.g. solar farm construction boosts local economies). However, the US also faces barriers: 

skill mismatches, supply-chain bottlenecks (for lithium, etc.), and regional disparities in adoption. 

• India and South Asia: India’s “National Solar Mission” and large-scale renewables auctions have rapidly 

expanded capacity (to ~160 GW by 2024). This has spurred local manufacturing (solar panels) and rural 

electrification. An IMF study estimated that every $1 billion in renewable energy investment in India creates 

~30,000 jobs. Studies in the region note that while renewables improve air quality and energy access (boosting 

productivity), initial integration can challenge grid stability and require retraining. 

• Africa and Global South: Many low-income countries have leapfrogged with decentralized green tech. For 

example, solar mini-grids have electrified remote communities at lower cost (World Bank Group, 2022). 

However, financing is a major constraint: World Bank analysts emphasize that developing countries are 

resource-poor and need large concessional finance to unlock green growth (World Bank, 2024). The IEA 

notes developing countries currently receive only ~$10.9 billion/year in clean energy finance (well below 
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needs) (World Bank Group, 2022). Despite this, where projects proceed (e.g. Kenya’s geothermal, 

Bangladesh’s solar home systems), they generate employment and increase GDP potential by powering 

industry and services. 

• Green Construction (cities): Urban decarbonization is also growth-relevant. C40’s city-level study projects 

that shifting to “clean construction” creates more jobs than status. For example, Mexico City could triple its 

construction workforce under a clean-construction scenario (C40 Cities Climate Leadership Group, 2025).. 

Similarly, retrofitting buildings for efficiency generates local jobs in insulation, HVAC upgrades, and 

maintenance. Policymakers increasingly view green buildings as both climate and economic opportunities: 

the WorldGBC notes potential intersections with multiple SDGs, including decent work and local industry 

(World Green Building Council, 2023). 

 

Discussion 

Our review indicates that green technologies can significantly drive sustainable growth, but outcomes vary by 

context. Positive impacts are evident where supportive policies and markets exist. Decades of learning have 

lowered costs: for instance, global solar costs have fallen ~90% since 2010, meaning deployment now boosts 

competitiveness rather than burdens it. Econometric studies (G7, Asia, OECD) largely find that renewables, 

efficiency, and green innovation raise GDP and productivity in the medium term (Wani et al., 2024). Job estimates 

underline that transitioning economies can be labor-intensive; IRENA stresses that with the right policies, 

employment could expand “substantially” beyond current levels. The Chinese case especially shows how a strong 

clean-tech industry can offset declines elsewhere. Comparative data suggest that high-renewables countries (e.g. 

Germany, Denmark) have maintained healthy GDP growth, often outperforming resource-dependent peers. 

However, barriers and trade-offs also emerge. Short-run constraints can temporarily slow growth. Empirical 

results like those of Ahmed and Elfaki (2024) warn that without integrating efficiency and managing costs, adding 

renewables alone may weigh on GDP (e.g. due to higher electricity prices or stranded assets in traditional 

industries). Financial barriers loom large: the World Bank highlights that developing countries face constrained 

fiscal space, high capital costs, and policy uncertainty, which deter green investment (World Bank Group, 2022). 

IEA and others note severe skill shortages in the clean sector: even as solar and EV factories ramp up, many 

employers report difficulties finding trained workers (IEA, 2024). Institutional factors matter too; countries with 

unstable policies or weak governance (e.g. changing tariffs, unreliable grid rules) risk inefficient projects that 

yield less economic return. Internationally, uneven access to finance and technology transfer can widen gaps: 

while China built global leadership via industrial policy, many Global South countries struggle to attract 

comparable investment. Trade issues also arise (e.g. solar panel tariffs can slow adoption). 

 

Enablers: Several cross-cutting factors support the positive growth outcomes of green tech. First, innovation 

systems and R&D are crucial - economies that invest in green tech development tend to capture larger shares of 

value-added (e.g. battery production, smart grids). IRENA notes the potential of industrial policies to build local 

supply chains and mitigate global shocks (IRENA, 2024). Second, finance and market signals: carbon pricing and 

subsidies can tilt investment flows. The G7 study recommends policy promotion of green energy and technology 

alongside attracting FDI to accelerate growth (Wani et al., 2024). Third, human capital and training: building a 

skilled workforce for new industries is essential. Education in STEM and vocational training in renewable 

installation/maintenance can alleviate the workforce bottleneck. Fourth, multilateral support: international 

cooperation (e.g. concessional climate finance, technology partnerships) helps lower entry costs for poorer 

nations. World Bank and IEA programs (e.g. Mission 300 in Africa) aim to mobilize over $10 billion in 

public/private funding and build capacity (World Bank Group, 2022). 

Comparative insights: Regions with coherent strategies see better outcomes. For example, EU countries have used 

the Market Stability Reserve and Innovation Fund to coordinate green projects, resulting in resilient growth. In 

contrast, areas with piecemeal policy see slower uptake. The policy credibility also matters, markets respond 

strongly to long-term commitments (as with the EU’s 2030 targets or Japan’s net-zero law). When policies change 

abruptly, industries face uncertainty and investments stall. Finally, the overall macro context influences the payoff: 

when growth is sluggish (e.g. post-pandemic), green investments can act as fiscal stimulus, but they may also 

crowd out other spending. Hence the net effect depends on how green projects are financed and timed. 

 

Policy Implications 

Based on the literature, several policy lessons emerge: 

1. Scale up Investment and Finance: Governments and MDBs must mobilize large-scale funding for green 

projects, especially in developing countries. Estimates suggest a sevenfold increase in renewable/efficiency 

investment is needed by 2030 (World Bank Group, 2022). This can be achieved via green bonds, blended 

finance, and subsidies phased out as markets mature. Policymakers should use instruments like feed-in tariffs, 

auctions, and tax incentives to lower investor risk. The G7 study explicitly urges policies that promote green 

energy and technology and attract FDI (Wani et al., 2024). 
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2. Boost Innovation and Localization: To reap growth benefits, countries should invest in R&D and 

manufacturing of clean tech. Industrial policy (e.g. South Korea’s EV battery strategy, China’s solar panels) 

can create high-value jobs and export opportunities. At the same time, facilitating technology transfer 

(through international R&D partnerships) helps emerging economies catch up. Innovation metrics (patents, 

R&D spending) should be tracked as performance indicators (OECD, 2023). 

3. Develop Skills and Just Transition: Training programs and education must align with green industries. 

Many studies highlight skill shortages (IEA, 2024). Public-private partnerships can deliver vocational training 

(e.g. certificate programs in renewable installation, retrofitting). Social policies (unemployment insurance, 

re-skilling funds) are needed to support workers shifting from old sectors (e.g. fossil fuels) into new ones, 

ensuring the transition is equitable. 

4. Strengthen Governance and Policy Certainty: Consistent regulatory frameworks (long-term targets, stable 

tariffs) encourage investment. For example, binding carbon pricing and enforceable clean energy standards 

reduce uncertainty. Licensing and permitting processes for renewables should be streamlined. In cities, zoning 

codes can mandate green buildings, as seen in London’s low-emission construction zone (C40 Cities Climate 

Leadership Group, 2025). Multilevel governance matters too: local governments can support EV charging 

infrastructure and public transit, amplifying national policies. 

5. Encourage Circular Economy and Efficiency: Policymakers should promote resource recovery (e.g. 

recycling mandates, extended producer responsibility) to lock-in efficiency gains and foster new businesses. 

Building codes can require higher efficiency, boosting the retrofitting market. Examples like Norway’s 

circular economy roadmap suggest macroeconomic benefits of reduced import needs and new domestic 

industries. 

6. Regional and International Cooperation: Since supply chains (e.g. minerals, tech) are global, countries 

should collaborate on standards and supply security. Agreements on green technology trade (e.g. no-tariff 

zones for climate tech) can help all economies grow. Climate finance commitments (like the $100 billion/year 

pledge) must be met to ensure developing nations can pursue green growth. 

 

Conclusion 

The evidence shows that green technologies are not only essential for environmental reasons, but also offer 

pathways to sustainable economic growth. Studies and data from multiple regions indicate that expanding 

renewable energy, efficiency, and other green sectors tends to raise GDP and employment in the medium to long 

term (CarbonBrief, 2024; Wani et al., 2024). The Chinese experience vividly illustrates how clean-tech investment 

can drive a large economy, while analyses of G7 and Asian countries find positive elasticities of growth to green 

energy. Green industries also create millions of jobs and stimulate innovation (IEA, 2024; IRENA, 2023). 

However, realizing these benefits requires active policy support: addressing financing and skill gaps, ensuring 

stable markets, and integrating green objectives into industrial planning. Policymakers should heed these findings: 

accelerating R&D, scaling investment, and preparing the workforce are key to leveraging green tech for growth. 

With ambitious yet prudent strategies, countries can achieve a “just transition” where prosperity and sustainability 

go hand in hand. 
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