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Overview  
MFMod CC is a family of semi-structural macroeconomic models developed by the World Bank (Burns 
et al., 2019; Burns and Jooste, 2019). Like a dynamic stochastic general equilibrium (DSGE) model, 
MFMod is neoclassical in nature, with firms and households maximizing utility and profits subject to 
budget and resource constraints. These types of models are more flexible than DSGE models and are 
traditionally used by central banks and MoFs1 as the main forecasting and policy models. 

A typical model consists of over 300 variables covering the national income expenditure and 
production accounts, government fiscal accounts, the current and financial accounts of the balance of 
payments, and labor market data. The climate change versions model climate mitigation, damages, 
and adaptation (Burns et al., 2021a,b; Hallegatte et al., 2024a), and the transition effects of moving 
toward a renewable energy economy (Hallegatte et al., 2024b; Chewpreecha et al., 2024).  

Model parameters are estimated on country-specific data, with the behavioral equations of the models 
comprising a long-run equation (consisting of a theoretically derived long run based on neoclassical 
optimization behavior) and a predominantly data driven short-run component, while also allowing 
frictions. Long-run supply is anchored by the supply of labor, the capital stock, and Total Factor 
Productivity (TFP), all of which can be endogenized to greater or lesser extents (including the role of 
innovation, competition, or education). In contrast, DSGE models typically derive this steady state 
using calibrated parameters, particularly in data-limited contexts such as developing economies. 

MFMod-CC has been soft-linked to several models (including household distribution models, 
microprudential frameworks, energy systems, and biophysical models). MFMod produces findings on 
the implications of climate change and climate policy on variables such as GDP, household 
consumption, inflation, interest rates, unemployment rates, CO2 emissions, the energy mix, sovereign 
debt, fiscal balances, and value-added by sector and trade (both current and financial and capital 
accounts). 

Strengths and limitations  
The key strengths of MFMod include:  

• Country-specific parameter estimates and behavior 
• Transition dynamics to long-term equilibrium that are consistent with economic behavior, 

structural transformation, and local circumstances  
• Incorporation of supply-side constraints through the production function, which imposes 

limits on benefits from policy responses, unlike demand-only models 
• Explicit incorporation of household- and firm-optimizing behavior, which generates the kind 

of endogenous adaptation that reduces negative impacts even in the absence of 
Government action 

• Both demand and supply react endogenously to changes in technology, prices, and 
resources. 

The framework has the following limitations: 

• Because detailed sectoral information is not often available as time-series data, the model 
tends to have less sectoral detail than CGE- or IO-based models, which extrapolate data 
taken from a single point in time.  

• Input-output tables can be used to generate a finer disaggregation. In this configuration 
higher-level aggregates are determined by the model, and finer levels disaggregation can be 
generated either by using fixed coefficients—similar to an IO model–or by taking a more 
flexible CES-style production approach as in CGE models.  

 
1 For the US Fed see Brayton et al. (2014), for the Bank of France see Lemoine et al. (2019), for the ECB see Angelini et al. (2014), and 
for the Australian central bank see Ballantyne et al. (2019). 

http://hdl.handle.net/10986/32217
http://hdl.handle.net/10986/32217
https://documents.banquemondiale.org/fr/publication/documents-reports/documentdetail/662391562848917501/estimating-and-calibrating-mfmod-a-panel-data-approach-to-identifying-the-parameters-of-data-poor-countries-in-the-world-banks-structural-macro-model
https://documents1.worldbank.org/curated/en/747101632403308927/pdf/Climate-Modeling-for-Macroeconomic-Policy-A-Case-Study-for-Pakistan.pdf
https://documents1.worldbank.org/curated/en/593351609776234361/pdf/Macroeconomic-Modeling-of-Managing-Hurricane-Damage-in-the-Caribbean-The-Case-of-Jamaica.pdf
https://www.sciencedirect.com/science/article/pii/S0264999324001433
https://www.piie.com/sites/default/files/2024-03/wp24-6.pdf
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099735005082423970/idu117d8923a1226614d42196d115fb48f7c219b
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• Disaggregation of results to the subnational level is not possible for most countries because 
subnational time-series data are available for only a few countries. Coupling model results 
with household surveys or biophysical models allows these limitations to be overcome. 

Relevance to Ministries of Finance  
Key benefits of MFMod include: 

• Its embedding into core day-to-day Ministry economic analysis, climate outcomes, and 
climate policies alongside other policy priorities  

• Comprehensive fiscal accounts ensure the economy-wide impacts of spending and tax 
policies and large-scale spending programs such as energy transitions are accounted for 

• Compared with other general equilibrium models, MFMod is relatively easy to work with, and 
as a result, staff can be staff trained and retained relatively quickly, and policy analyses run 
on the fly as questions arise 

• Ease of use also facilitates stochastic simulations and the interaction of non-climate and 
normal economic scenarios such as a financial crisis (Giuliano et al., 2024). 

 
Key policy/analytical questions addressed:  

• What are the economic, fiscal, and monetary policy implications of the energy transition? 
• What are the economic, fiscal, and monetary policy implications of climate policy? 
• How do climate policies stack up against other policy priorities (investment in education, 

infrastructure or labor markets)? 
• What are the implications of climate change and policies for people, jobs, wages, and 

consumer prices? 
• Can subsidies to households mitigate the impact on the poorest without excessively 

impacting growth? 
• How do physical and fiscal constraints interact with climate policy sensitive are prices to 

climate change and how are households affected?  

Use in practice  
MFMod is built on and includes standard macroeconomic accounts. It has an easy-to-use Excel 
interface that allows nonspecialist analysts to construct baseline forecasts and scenarios without 
learning any programming. The model code is transparent and can be modified and adjusted by 
specialized Ministry staff that wish to delve deeper. Models are available in Eviews and Python.  

As the model covers almost all of the macroeconomic areas of concern for an MoF (forecasting, fiscal 
sustainability, inflation, balance of payments), it can be used for standard macroeconomic policy 
analysis as well as climate analysis, and can also be used to evaluate the climate impacts of policies 
that do not focus on climate per se. MoFs in more than 40 developing countries have been trained on 
the MFMod system, and it is being used in many as a regular part of their analytical, budgetary, and 
forecasting exercises. The climate version is newer. Staff at about 15 MoFs have been or are being 
trained on the system. 

Lessons and challenges  
Models such as MFMod are familiar tools for MoF staff. Such models are among the main types of 
tools used by MoFs and central banks the world over for forecasting, budgetary planning, and policy 
analysis. Embedding climate features into an otherwise standard macro-model reduces the learning 
curve for staff. The World Bank has an active program building these models for MoF clients and 
training them on their use and maintenance.  

Future work  
No model is ever complete. MFMod is built by several people and will continue to develop. As more 
data becomes available, so too will the richness of the model. Current work entails endogenizing more 

https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099400003272435890/idu13bfbac77199f81489e18f2319846d83a3953
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features of total factor productivity, via endogenous changes to land demand and supply, adding 
Schumpeterian assumptions for growth, and enriching the financial sector. 

Analysis in action   
The macro analysis of climate change in about two-thirds of all World Bank CCDRs was conducted 
using MFMod. These include several climate policies and climate change assumptions. These are all 
documented at: www.worldbank.org/en/publication/country-climate-development-reports.  

Conclusions  
MFMod is a flexible yet robust model that can be easily deployed by MoFs for analyzing both 
macroeconomic policies and the climate’s effect on the macroeconomy. The model is used for both 
macro projections and simulation. The international community is encouraged to use and help 
improve MFMod, by integrating key features that improve the precision of the model. 
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