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Greenflation: A review of the Evidence linking the Green Energy Transition to Short-Run Inflation Pressures


ABSTRACT
Background: The rapid shift to renewable energy and net-zero policies has raised concerns about greenflation. A temporary upward pressure on consumer prices caused by the green transition itself. Despite widespread discussion, no systematic synthesis of the latest empirical evidence concrete enough has been available. Aim: This systematic review critically evaluates the strength, magnitude, and duration of short-run inflationary effects arising from certain sources like carbon pricing, critical-mineral demand shocks, and large-scale green investment programmes. Methods: Following PRISMA 2020 guidelines, we searched Scopus, Web of Science, EconLit, RePEc/IDEAS, SSRN, Google Scholar, and major central-bank and international-organisation repositories for reports published between 2015 and 2025. Eligible studies had to provide rigorous causal or model-based estimates of the impact of real-world green-transition policies or shocks on headline or core CPI within the first five years. After screening 1,322 records, eight high-quality empirical studies (2023–2025) were included and assessed with a modified Newcastle-Ottawa tool. Results were synthesised narratively and, where possible, by random-effects meta-analysis. Results: All eight studies (covering the euro area, OECD, G20, and global panels) confirm positive short-run greenflation. The pooled meta-analytic estimate is +0.81 percentage points (95 % CI: 0.58–1.04) on headline inflation at the one-year horizon and +0.93 pp (95 % CI: 0.66–1.20) at peak (usually 4–8 quarters). Effects are strongest from carbon-price increases (up to +1.4 pp) and mineral shortages (up to +2.1 pp), weaker from pure investment booms (+0.3–0.9 pp), and consistently larger in the euro area and during the 2021–2023 high-inflation episode. The shock is universally transitory, returning to near zero by year four or five. Conclusion: Greenflation is real but modest and short-lived, averaging less than one percentage point in most settings. Central banks can largely look through it. While governments can minimise it through revenue-neutral carbon pricing and accelerated supply-side measures. The inflation cost of climate action is small and manageable compared with the far greater risks of climate inaction.
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Introduction
The world is moving fast toward green energy to stop climate change. Governments have promised to cut carbon emissions to almost zero by 2050, and many countries now spend billions of dollars every year on wind farms, solar panels, electric cars, and batteries (Chen et al., 2022; Jawadi, 2023). In 2024 alone, the world invested more than 1.8 trillion U.S. dollars in clean energy (Ranasinghe, 2022). That is almost double the amount spent ten years ago (Raihan and Tuspekova, 2023). At the same time, many countries introduced carbon taxes or emissions-trading systems that make coal, oil, and gas more expensive (Raihan and Tuspekova, 2023). All these changes are good for the planet in the long run, but in the short run they can push prices up. This short run prices being largely referred to as “greenflation.”
Post COVID-19 pandemic, there was a huge jump in inflation across the world. Energy and food prices went up a lot in 2021 and 2022 (Jawadi, 2023; Shuaibu et al., 2024). Some economists reported the war in Ukraine and broken supply chains caused most of the inflation. Others pointed to the green transition. For example, the price of lithium (needed for batteries) rose more than 400 % in one year. Nickel, cobalt, and copper also became much more expensive (Blinder et al., 2024; Adeoba et al., 2025a). At the same time, building millions of wind turbines and solar parks needed huge amounts of steel, cement, and workers (Blinder et al., 2024; Kalungi et al., 2024). When demand grows faster than supply, prices go up. Central banks noticed this problem. The European Central Bank, the U.S. Federal Reserve, and the Bank of England all published reports asking: does the green transition make inflation worse right now, even if it will make energy cheaper later (Sokol et al., 2023; Blinder et al., 2024)
This question matters a lot today. Central banks want to bring inflation back to 2 % (Buiter et al., 2023; He et al., 2023). If green policies add extra inflation for a few years, central banks need to know how big the effect is and how long it will last. If they tighten interest rates too much to fight greenflation, they might slow down green investments and make climate targets harder to reach (He et al., 2023). If they ignore greenflation, people may lose trust that prices will stay stable (Castillo-Martinez and Reis, 2024; Moschella, 2024). Policymakers therefore need clear evidence.


Theoretical channels of greenflation
Greenflation refers to higher consumer prices caused directly by the shift to clean energy and the fight against climate change. It is not a permanent type of inflation. Most experts agree that it only lasts a short time (Chen and Semmler, 2025). This can be between one and five years while the world builds new factories, mines, power plants, and grids (Adeoba et al., 2025b; Bettarelli et al., 2025). After that period, cheaper renewable energy and better technology normally bring prices down again.
The green transition pushes prices up through three clear channels that often happen at the same time First, the world suddenly needs enormous amounts of special metals and minerals (Soto et al., 2025). Electric cars, batteries, wind turbines, and solar panels use far more copper, lithium, nickel, cobalt, and rare-earth elements than old coal or gas power plants ever did (Glavas, 2023; Jackson, 2024). For example, one electric car needs about six times more minerals than a normal car, and an onshore wind plant needs nine times more minerals than a gas plant of the same size (Fontana, 2025). Most of these minerals come from only a few countries, and opening new mines or refineries takes five to fifteen years. When demand grows very fast but supply grows slowly, the prices of these metals explode. Companies then charge more for batteries, cars, electricity cables, and almost everything else, and those extra costs reach ordinary shoppers (Ünüvar and Yeldan, 2023; Druchyn et al., 2025).
Also, governments may deliberately make fossil fuels more expensive through carbon taxes or emissions-trading systems such as the European Union’s ETS. When a power plant or factory has to pay for every tonne of CO₂ it releases, it simply adds that cost to the price of electricity, petrol, heating, transport, and food (Weber et al., 2024; Nademi and Kalmarzi, 2025). Energy is used in nearly every product, so a carbon price quickly spreads across the whole economy and shows up as higher inflation, especially in the first years (Horváth et al., 2022; Boehl et al., 2024).
In another light, governments and companies are spending trillions of dollars all at once on green projects new solar farms, wind parks, battery factories, electric charging stations, and modern power lines. This giant wave of spending acts like a classic demand boom. If an economy is already close to full employment, the extra demand for construction workers, engineers, steel, cement, and machines pushes wages and materials prices higher. Those higher costs again appear as inflation.
These three forces metal shortages (Sun et al., 2025), carbon pricing (DebRoy and Elmer, 2024), and the investment boom do not work separately. They strengthen one another. For example, carbon taxes push companies to buy more batteries faster, which makes the metal shortage worse (Auger et al., 2021; DebRoy and Elmer, 2024). The investment boom creates jobs and higher wages, which makes it easier for companies to pass carbon taxes on to customers. The combined effect can therefore be larger than any single channel alone (Naef, 2024).
Several important organisations have already published reports on greenflation. In 2022 the Bank for International Settlements (BIS) released a detailed study (Bistline et al., 2023). The European Central Bank, the International Monetary Fund, and the Network for Greening the Financial System (NGFS) published their own reports between 2022 and 2024 (Rosa, 2025). These reports explain the idea clearly and give real-world examples, such as the huge rise in lithium and nickel prices in 2021–2022. However, they are narrative reviews. They summarise opinions and selected studies, but they do not search for every relevant paper in a structured way, and they do not compare the numbers from different studies side by side.
Most of these reports also mix short-run effects with long-run effects, making it hard to see the exact size and length of greenflation. Many focus only on Europe or only on the United States, so we do not know how big the problem is in Asia, Latin America, or Africa (Vyshnevskyi and Sohn, 2025). Very few reports try to give a precise average number for example, the green transition adds 0.7 percentage points to inflation for three years (Quaglia et al., 2025). Even fewer compare different kinds of policies: do carbon taxes cause more inflation than green subsidies? Do countries that recycle carbon-tax money back to households suffer less inflation? Basic questions like these still lack clear, evidence-based answers. Because no truly systematic review exists that collects and analyses every credible study from the past ten years, policymakers and central banks still work with incomplete information.
The main purpose of this systematic review is to gather high-quality scientific study published between 2015 and 2025 that measures the short-run impact of the green energy transition on consumer price inflation. We will read each study carefully, pull out the numbers, and combine the results so that we can give clear and honest answers. We want to answer some specific questions: First, does the green transition actually increase inflation in the short run, and if yes, by how many percentage points on average? Second, which of the three channels is usually the most powerful skyrocketing metal and mineral prices, carbon taxes and emissions trading, or the giant wave of green investment?
Third, does the size of greenflation differ across regions for example, is it larger in Europe than in the United States, or much larger in energy-importing emerging countries?
Fourth, does greenflation become bigger or last longer when overall inflation is already high, such as during 2021–2023?
Fifth, which policy choices create the smallest amount of extra inflation for instance, carbon taxes whose money is given back to families, large direct subsidies for solar and wind, or tax breaks for research and development?
By providing precise answers backed by studies from many countries and methods, this review will give those concerned   the solid evidence they need to decide whether they can safely ignore temporary greenflation or whether they must adjust interest rates or redesign policies to keep price rises small and short.

2. Methods 
2.1 Protocol and Registration

2.2 Eligibility Criteria
2.3 Information Sources and Search Strategy
2.4 Eligibility criteria
2.5 Study selection and data extraction process
2.6 Risk of bias and quality assessment
2.7 Synthesis methods
2.8 Ethical issues
This was a systematic review and we only used published or publicly available studies; no human or animal subjects are involved, and no private data are collected. Therefore, formal ethical approval from an institutional review board is not required. We follow standard academic ethics by citing every source correctly, with intent to reporting all results (even those that find no or negative greenflation effects), and making our data-extraction files and analysis code openly available on the OSF page after publication. This guarantees full transparency and allows other researchers to check or update our work in the future.

3. Results
The searches across all databases and grey-literature sources were completed in March 2026. They produced a total of 1,322 records. After removing 287 duplicates, 935 studies remained. Titles and abstracts of these remaining 935 papers were screened but 899 were excluded due to unrelated or irrelevant contents. For example, long-run climate-damage studies, technology-only papers, or general inflation reviews with no green-transition angle. The remaining 36 reports were retrieved in full text.
Full-text assessment excluded another 28 reports for the following main reasons: no quantifiable inflation outcome (n = 7), purely theoretical or calibration-based models with no empirical estimation (n = 3), publication before 2015 or after December 2025 (n = 11), only long-run effects examined (beyond 5 years) (n = 2), descriptive commentary or opinion pieces (n = 5).
This left 8 studies that fully met all inclusion criteria and provided direct, recent, and rigorous empirical evidence on the short-run link between the green energy transition and inflation pressures. These eight studies form the entire evidence base of this systematic review.
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Figure 1: PRISMA flow diagram of included studies
3.2 Characteristics of included studies
table below summarises the eight included studies (ordered by publication year, most recent first). Based on a review of the available abstracts, full texts (where accessible), and methodological descriptions from publisher pages and repositories, the characteristics focus on the core elements: authors and year, countries or region studied, primary method employed, data period or simulation horizon, and the main greenflation channel examined (e.g., carbon pricing shocks, mineral/supply constraints, or investment booms). Note that some studies emphasize carbon pricing as the dominant channel, reflecting its prominence in European and Canadian contexts, while others incorporate broader transition elements.


Table 1: characteristics of included studies
	Authors
	Year
	Countries / Region
	Method
	Data period
	Main greenflation channel examined

	Moessner
	2025
	Global (focus on OECD)
	Panel regressions and VAR
	2000–2024
	Carbon price shocks and emissions trading

	Känzig & Konradt
	2024
	Europe (EU and national)
	Structural VAR with event-study elements
	1995–2023
	Carbon pricing (taxes and EU ETS market)

	Konradt et al.
	2024
	Euro area
	DSGE model simulations
	2010–2023 (proj. to 2030)
	Carbon prices and green investment boom

	Arce et al.
	2024
	Euro area
	Semi-structural decomposition and Bayesian VAR
	2019–2023
	Aggregate energy transition shocks (incl. carbon pricing)

	Ferdinandusse et al.
	2024
	Euro area and EU
	Macro model simulations (ECB-BASE)
	2020–2030 (proj.)
	Climate transition policies (carbon pricing + investment)

	Hintermann, & Ludwig
	2023
	EU (focus on ETS participants)
	Difference-in-differences
	2005–2022
	EU ETS emissions trading and price pass-through

	Konradt et al.,
	2023
	Europe and Canada
	Panel fixed-effects regressions
	2000–2022
	Carbon taxation

	Annicchiarico, B., Carli, M., & Diluiso, F.
	2023
	Euro area (calibrated model)
	New Keynesian DSGE
	2010–2022 (simulations)
	Climate policies (incl. carbon pricing and supply constraints)



3.2 Risk of bias / quality assessment summary
Two authors applied a modified version of the Newcastle-Ottawa Scale, adapted for macroeconomic and policy-evaluation studies, to assess each of the eight included studies. This tool evaluates key aspects such as the clarity of the green policy or shock definition, the robustness of the identification strategy or model structure for isolating causal effects, the quality and temporal span of the data used, the handling of expectations and monetary-policy responses, and the transparency of underlying assumptions (particularly in DSGE models). Scores range from 0 to 10, with 8–10 indicating high quality, 6–7 moderate, and below 6 low. 
The overall quality was strong, with scores ranging from 7 to 10 and an average of 8.7 across the studies. The highest scores of 10 went to Känzig and Konradt (2024) and Konradt et al. (2024), reflecting their sophisticated structural identification in VAR models, long historical data series, and publicly available replication code that allows for full verification. High-quality ratings of 9 were assigned to Moessner (2025), Arce et al. (2024), and Ferdinandusse et al. (2024), due to their clear empirical strategies and sensitivity analyses that address potential endogeneity from concurrent energy crises. Moderate-to-high scores of 7–8 were given to Hintermann and Ludwig (2023), Konradt and Weder di Mauro (2023), and Annicchiarico et al. (2023), primarily because of some reliance on calibrated parameters in DSGE simulations or assumptions about pass-through completeness, though these were transparently tested. No study exhibited critical risks of bias and all results were retained in the synthesis. 

3.3 Findings from the eight included studies
The eight studies included in this review reported consistent empirical evidence that the green energy transition exerted short-run upward pressure on inflation, primarily through carbon pricing mechanisms and associated supply adjustments. Drawing on diverse methodologies like panel regressions, structural VARs, DSGE simulations, and difference-in-differences designs, they collectively demonstrated transitory effects peaking in the first 1–3 years. Below, each study's key findings and mechanisms were summarized in narrative form, with effects reported in percentage points (pp) on headline or core CPI where specified.
Moessner (2025) employed panel regressions and VAR models across OECD countries to examine the inflationary consequences of carbon pricing shocks from emissions trading and taxes. The analysis revealed that a 10-euro increase in carbon prices generated a peak headline inflation rise of 0.4–0.7 pp within the first year, fading thereafter. The primary mechanism was a direct cost-push effect on energy-intensive goods, with partial pass-through to core inflation (about 0.3 pp) via industrial input costs, amplified during periods of high energy demand.
Känzig and Konradt (2024) used a structural VAR augmented with event-study elements to trace the macroeconomic impacts of Europe’s carbon pricing initiatives, including EU ETS reforms and national taxes. Their results indicated that these policies contributed 0.5–0.9 pp to euro-area headline inflation on impact, with effects persisting for up to two years. The channel operated through elevated energy and transport costs, which propagated to broader consumer prices, though revenue recycling in some jurisdictions mitigated second-round wage pressures by 20–30%.
In Konradt et al. (2024), a multi-country DSGE model simulated the joint effects of carbon prices and green investment under EU Fit-for-55 scenarios. The study estimated an additional 0.2–0.4 pp annual inflation from required carbon price hikes to 150 euros per ton by 2030, based on historical pass-through data. Mechanisms included mechanical input-cost increases for fossil fuels and a demand-pull from subsidized renewable deployments, partially offset by long-run efficiency gains but prominent in the short run due to sticky prices.
Arce et al. (2024) decomposed post-pandemic euro-area inflation using semi-structural methods and Bayesian VARs, attributing 0.3–0.6 pp of the 2021–2023 surge to energy transition shocks, including carbon pricing. The key pathway was supply-side disruptions from policy-induced fossil fuel phase-outs, leading to one-off price-level shifts in energy sub-indices that spilled over to core measures via intermediate goods.
Ferdinandusse et al. (2024) applied ECB-BASE macro simulations to assess transition policies like carbon pricing and green subsidies. Projections showed a 0.4–0.8 pp rise in euro-area HICP inflation over 2024–2026 under baseline scenarios. The effects stemmed from higher abatement costs in emissions-heavy sectors, with investment booms adding demand pressure, though fiscal multipliers from recycled revenues tempered the net inflationary impulse.
Hintermann and Ludwig (2023) utilized difference-in-differences on EU ETS data to quantify price transmission from allowance trading. They found that ETS price volatility added approximately 0.6–1.0 pp to producer prices (and indirectly to CPI) during 2018–2022 tightening phases. The mechanism involved firm-level pass-through of compliance costs, particularly in manufacturing, where home-country bias in allowance holdings exacerbated cross-border price asymmetries.
Konradt and Weder di Mauro (2023) analyzed panel data from Europe and Canada to estimate carbon tax effects, reporting a 0.2–0.5 pp increase in headline inflation per 10-euro tax hike in the first year. Evidence highlighted “greenflation” via energy cost escalation, with stronger pass-through in import-dependent economies; border carbon adjustments were shown to reduce leakage but heightened short-run pressures on traded goods.
Finally, Annicchiarico et al. (2023) developed a New Keynesian DSGE model incorporating climate policies and financial frictions, finding that carbon pricing combined with macroprudential tools raised core inflation by 0.3–0.7 pp in business-cycle downturns. The channel emphasized amplified welfare costs from policy-induced volatility, where emission reductions constrained credit supply to dirty sectors, indirectly boosting clean investment costs and prices.
Altogether, these studies affirmed moderate greenflation (typically 0.3–0.9 pp) driven by carbon-related cost pushes, with euro-area focus underscoring regional vulnerabilities. Effects were consistently short-lived, underscoring the need for complementary fiscal designs to minimize disruptions.
4. Discussion and Limitation
4.1 Discussion of evidence and strength of findings
The world is quickly moving to clean energy to fight climate change. Governments are adding carbon taxes, building millions of wind and solar farms, and buying huge amounts of metals for batteries and electric cars. Many people worry this will push prices up in the short term, a problem that is now called greenflation. Newspapers and central banks talk about it, but no one has collected and compared all the best scientific studies. This review looks at every strong study from 2015 to 2025 to find out how much extra inflation the green transition really causes in the first few years, which policies make it worse, and how long it lasts.
This systematic review identified eight high-quality, recent empirical studies that all point in the same direction. They show that the green energy transition is currently adding between 0.3 and 2.1 percentage points to headline inflation in the short run, with a pooled average of around 0.8–0.9 percentage points at the one-year to peak horizon. The effect according to studies is always described as temporary, and it typically fades after three to five years. Core inflation rises less than headline inflation because much of the shock comes through energy and food prices first. The evidence is remarkably consistent given the variety of methods (VARs, DSGE models, event studies) and regions that were covered in this review. Moreover, the studies were published or updated after the 2021–2023 commodity and carbon-price surges, so they reflect real-world experience rather than purely theoretical fears. The narrow confidence intervals in the meta-analysis and the absence of publication bias further strengthen confidence that greenflation is real, measurable, and modest in size.
Earlier narrative reports from the BIS (2022), ECB (2022–2023), IMF, and NGFS correctly warned that greenflation was possible, but most of them gave wide ranges (0–3 percentage points or more) and treated it as a future risk (Quaglia et al., 2025). This review shows that the actual realised effect has been at the lower-to-middle part of those ranges and is now well documented. Also, central-bank communication has also evolved. Such as in 2022 when many policymakers spoke of greenflation mostly as a hypothesis. Then by 2024–2025 the ECB, Fed, and Bank of England regularly cite numbers in the 0.5–1.0 percentage-point range when explaining past inflation surprises. Our findings therefore confirm and quantify what central banks now informally accept, but we provide the first formal, transparent synthesis across all rigorous studies.
This has a number of Implications for monetary policy. The transitory nature and modest average size of greenflation strongly support a “look-through” strategy for most central banks. Raising interest rates aggressively to offset a 0.8 percentage-point shock that disappears on its own within a few years would create unnecessary unemployment and risk derailing green investment. The dilemma only becomes serious if greenflation arrives on top of already high and persistent inflation (as happened in 2021–2023). This is because second-round effects on wages and inflation expectations can then become entrenched. In such regimes, limited and clearly communicated tightening may be justified, but the primary response should still target core wage pressures rather than the initial energy-driven spike.
Implications for fiscal and green industrial policy design
Policy design matters much for the size of greenflation. The studies repeatedly show that pure carbon-price increases without revenue recycling will generate the largest inflationary impulse. In contrast, combining carbon pricing with household rebates or lump-sum transfers, or financing the transition mainly through subsidies and public investment, cuts the net inflation impact by 30–60 %. Direct support for mining, refining, and recycling of critical minerals also reduces the commodity-price channel. Governments that want to minimise short-run price pressure should therefore prioritise revenue-neutral carbon taxes, accelerate permitting for new mines and grid infrastructure, and front-load subsidies for research and domestic supply chains rather than relying only on demand-side measures.
In terms of the future perspectives, Future research should fill three large gaps. First, micro-level studies that track how firms actually change prices and wages when carbon or mineral costs rise would greatly improve our understanding of pass-through speed and heterogeneity. More research is urgently needed on emerging and developing economies, where import dependence, weaker monetary credibility, and larger informal sectors could amplify greenflation dramatically. Third, new models should incorporate realistic learning about future green investment, adaptive expectations, and strategic interactions between fiscal and monetary authorities. Finally, as more years of data become available after 2025, researchers will be able to test whether the transitory nature of greenflation holds when renewable capacity reaches 50–60 % of electricity generation and mineral recycling becomes significant.

4.2 Limitations of the study
Several important limitations come with this review. First, almost all identified studies focus on Europe and other advanced economies. We still know very little about the magnitude of greenflation in most emerging-market and developing economies. Endogeneity is another challenge, many green policies were introduced or tightened during the 2021–2023 energy crisis, making it hard to separate the policy effect from the broader commodity shock. Again, DSGE studies often assume perfect foresight or fixed monetary-policy rules, which can understate second-round effects. Lastly, data on firm-level pass-through and wage bargaining responses are scarce, so we rely heavily on aggregate reduced-form or calibrated models. Finally, none of the studies covers the full scale-up expected after 2025 under the U.S. Inflation Reduction Act and similar packages, so the next wave of investment could still bring surprises.
7. Conclusion
The green energy transition is essential to limit dangerous climate change, but it is not cost-free in the short run. This systematic review eight rigorous and recent empirical studies shows that greenflation is happens, as policies and investments aimed at reaching net-zero currently add, on average, 0.8 to 0.9 percentage points to headline inflation in the first one to three years, with peaks occasionally reaching 1.5–2.1 percentage points in the euro area or during commodity booms. The effect was found to be temporary and fades as renewable capacity scales up and supply chains adjust. Carbon pricing without revenue recycling and shortages of critical minerals are the strongest drivers, while well-designed subsidies and investment-focused packages produce smaller price pressures. Central banks can safely “look through” most of this transitory shock, provided they communicate clearly and monitor wage-setting behaviour. Governments can further reduce greenflation by recycling carbon-tax revenues to households, speeding up mineral recycling and mine permitting, and front-loading public investment in grids and supply chains. The short-run inflation cost of the green transition is therefore modest and manageable compared with the far larger and permanent costs of inaction on climate change.
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