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This study analyzes the impact of climate change on international commodity prices over the period 1961-2020. The findings
show that climate change leads to a persistent upsurge in international commodity prices, with the highest effect on energy
prices, followed by fertilizer prices, and with the least impact on food prices. Climate change has also intensified the short-term
impacts of the prices of fertilizer and energy on food prices. These findings suggest that climate change may result in monetary
authorities encountering a more challenging inflation-output trade-off. Therefore, the effect of climate change on commodities
prices creates a new obstacle to monetary policy strategies in ensuring price stability, particularly in countries highly dependent
on imported staple commodities and where food items constitute a substantial portion of their consumption basket.

Introduction

Recently, monetary policy in most central banks has prioritized price stability. This action often considers
any upside risk to inflation as a threat to price stability. However, climate change may cause inflation
(Heinen et al., 2018, lliyasu et al., 2023), making price stability difficult. Climate change involves decades-
long fluctuations in global temperature, precipitation, wind patterns, and other climate indicators (UC
Davis, 2022). Human activity increases atmospheric carbon dioxide and other greenhouse gases causing
climate change (Nelson et al., 2010). However, if emissions persist, the globe may face serious climate
change threats. For example, the year 2020 set a new worldwide mean annual temperature record at
1.7°C above the climatic normal (FAO, 2021).

In addition, climate change raises the inflation-output trade-off (Breitenfellner et al., 2019) and causes
structural and supply-side shocks that threaten financial stability (SARB, 2020). However, curtailing climate
change risks involves carbon emission regulations and regulatory measures, which increase production
costs and inflation (McKibbin et al., 2017). If these policies raise prices and the monetary authorities
tighten policy rates to manage inflation, domestic GDP may fall, offsetting the net inflation gains. This
study investigates the impact of climate change on international commodity prices, considering the
challenges that this complex interplay brings to the monetary policy strategy.

Relevance of the Research Question

Two significant considerations motivate the significance of the key questions addressed in this work. First,
there has been an increasing realization within the central banking circles that climate change constitutes
a significant risk to attaining long-term inflation targets (Angeli et al., 2022), which the present monetary
policy frameworks are not designed to handle (Ingvis, 2022). Yet, there are few empirical estimates to help
policymakers (Heinen et al., 2018; Mukherjee and Ouattara, 2021; Faccia, 2021; lliyasu et al., 2023). These
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studies exclusively examine the impact of climate change on domestic food and consumer prices, not
international commodity prices. Moreover, international energy, fertilizer, and food prices are affected by
climate change and can lead to domestic price inflation when acting as global price shocks. Second, the
findings of this study support the involvement of some central banks in “green finance” to reduce the
severity of climate change’s impact on inflation. It also implies that central banks should promote global
climate change mitigation. The Bank of England, the European Central Bank, and the Network for Greening
the Financial System (NGFS) have all recently recognized the importance of incorporating climate change
risks in monetary policy strategies.

Methodology and Data

The key hypothesis developed in this study from the two sides of the literature is that while climate change,
in itself, has a significant effect on global inflation through, say, reduced agricultural yields (Nelson, et al.,
2009; Acevedo et al., 2018; Faccia et al., 2021), mitigation measures also tend to have significant positive
effects on energy prices. In addition, the interactions of climate change with commaodities prices, inflation,
and output are difficult to model. Physical climate change’s risks affect the price of food directly and
indirectly through input prices like fertilizers and energy. Also, the long-term and short-term inflation
impacts are conceptually different. Hence, the two dimensions of these difficulties are captured in our
modelling, which uses a carefully selected Bayesian Vector Autoregressive (BVAR) model. The BVAR is
identified with sign restrictions to represent the order and directions of the complicated causal
interactions between variables. The decision to use a VAR model in our investigation was influenced by
Mukherjee and Ouattara (2021) and lliyasu et al. (2023), who utilized panel VAR and Structural VAR models
in their studies, respectively. This study follows the lead of Kamber et al. (2016) to specify the VAR model
as follows:
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where the covariates in the vector X, =[cc,, energy”, fertilizer” ,rgdp, food’] are climate change (cc,,
proxied by temperature and precipitation anomalies), global real GDP (7gdp, ), international energy price
(energy!), international fertiliser price ( fertilizer,” ), and international food price ( food! ). The structural

shocks ¢, are assumed to be independent of each other. Equation (1) was identified using sign restrictions

in the tradition of Uhlig’s (2005) rejection method. The model was estimated using 1961-2020 annual
time series data. The 60 years was chosen because climate change normally takes at least 30 years to
manifest. This study proxies climate change with temperature and precipitation anomalies, which show
their deviation from the historical average, the 1951-1980 average (Faccia et al., 2021). The global
temperature anomalies data came from FAOSTAT, whereas global precipitation anomalies came from the
U.S. Environmental Protection Agency. The World Bank Development Indicators and World Bank
Commodity Price Statistics (The Pink Sheet) provided data on global real GDP and energy, fertilizer, and
food prices.
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Impact of Global Climate Change on International Commodity Prices

Table 1 reports the median dynamic response of international commodity prices and global real GDP to a
1°C shock to global temperature anomalies and a 1-inch shock to global precipitation anomalies. Table 1
shows that a 1°C increase in global temperature anomalies has a 3.3%, 3.0%, and 1.1% long-run impact on
energy, fertilizer, and food prices, respectively. This finding implies that a 1°C reduction in global
temperature anomalies is required to achieve a 3.3%, 3.0%, and 1.1% decrease in energy, fertilizer, and
food prices, respectively. Comparatively, the results show that energy is most affected, followed by
fertilizers, and food prices are the least affected.

Similarly, an inch increase in global precipitation anomalies raises energy, fertilizer, and food prices by
2.1%, 1.4%, and 0.6%, respectively (Table 1). Consistent with the findings on temperature anomalies, this
result demonstrates that global precipitation anomalies have the greatest impact on energy and fertilizer
prices, with the least impact on food prices.

Table 1
Cumulative Responses of Energy, Fertilizer, Global Real GDP, and Food Price to Climate Shocks
Cumulative Response to 1°C Shock to Temperature Cumulative Response to 1-inch Shock to
Anomalies Precipitation Anomalies
Horizon Energy Fertilizers RGDP Food Energy Fertilizers RGDP Food
Price Price Price Price Price Price
1 0.5 0.5 0.01 0.2 0.2 0.2 0.01 0.1
2 1.2 1.3 0.01 0.6 0.5 0.4 0.01 0.2
3 1.8 1.8 0.00 0.7 0.8 0.7 0.01 0.3
4 2.1 2.0 0.00 0.7 1.0 0.8 0.00 0.4
5 2.3 2.1 0.00 0.7 1.2 0.9 0.00 0.5
10 2.8 255 0.01 0.8 1.8 1.2 -0.02 0.6
26 3.2 3.0 0.07 1.1 2.0 1.3 -0.08 0.6
27 3.2 3.0 0.07 1.1 2.0 1.3 -0.08 0.6
28 3.3 3.0 0.08 1.1 2.1 1.4 -0.09 0.6
29 3.3 3.0 0.08 1.1 2.1 1.4 -0.09 0.6
30 3.3 3.0 0.09 1.1 2:1 1.4 -0.10 0.6

Policy Implications and Conclusion

The finding that climate change had a significant role in the upsurge of international commodity prices has
implications for the effectiveness of the current monetary policy strategies. This finding suggests
traditional-demand-management monetary policy tools may not successfully stabilize inflation. Climate
change-induced rise in commodity prices mainly leads to supply-side inflation that traditional monetary
policy tools are not designed to efficiently tackle. For instance, increasing policy rates would neither
decrease emissions nor address climate change, but it could potentially depress output. This study
suggests that global climate change may have reduced global real domestic product, which could lead to
higher output costs of disinflations following monetary policy tightening, thus intensifying the trade-off
between inflation and output.
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Second, this study’s findings imply that inflation expectations may increase. There is evidence showing
that continuous rises in commodity prices lead to economic agents’ inflation expectations becoming de-
anchored, especially when they affect core inflation through second-round effects (Evans, 2011; lliyasu
and Sanusi, 2024). Monetary policy must anchor inflation expectations to achieve its inflation target. By
causing increases in commodity prices, climate change can make it difficult for monetary policy to rein in
inflation when people’s inflation expectations are unstable, posing challenges in achieving the inflation
target. This challenge may be substantial in countries that rely on commodities imports, as there is
substantial evidence connecting global commodity price fluctuations to domestic inflation (Furceri et al.,
2016; Parker, 2018). This implies that climate change might jeopardize domestic price stability, particularly
in countries where food items represent a substantial part of consumer spending. In these economies,
the effect of climate change on international energy, fertilizer, and food prices could result in inflation in
domestic food prices, producing challenges for monetary policy.

In conclusion, the findings support the Central Banks’ participation in green financing. It emphasizes the
significance of the initiatives of major Central Banks like the Bank of England, the European Central Bank,
and the Network for Greening the Financial System (NGFS) in integrating climate change risk into their
financial and price stability monitoring.
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