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An introduction to FSMAT
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WHAT IS FSMAT AIMING TO DO?

What are the dynamic macro-

financial implications of GFSI?

How effective GFSI are to help 

reduce GHG emissions and 

cushion the effects of climate-

related shocks?

FSMAT is a tool to evaluate Green Financial Sector Initiatives (GFSI) .

It is developed in collaboration between WB and AFD.
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Financing falling short of 6.5 trillion 

USD yearly to make all the required 

investments consistent with NZE.

Question: how do we fill this gap? 

Does it matter how we do it?

Source: Climate Policy Initiative (2023). Global Landscape of Climate Finance 2023.

Urgent need to ramp up climate 

finance to speed up emission 

reductions.

WHY IS FSMAT NEEDED?
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Real – Financial Interactions

PRODUCTION FINANCE

Global 

Trends
Policy
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It is essential to distinguish between the resource constraint

(e.g. current account) and the financing constraint (e.g. how 

lending for consumption and investment are financed).

While trade flows involve the actual exchanges of real 

resources (goods, services, labor, energy) payments are 

monetary flows by nature, and in most cases require 

financing.

Payments can be made either by reducing financial assets or 
increasing financial liabilities

Financial liabilities can be denominated in domestic or foreign currency

Financial liabilities bear dynamic implications (debt service)

Financial stability and systemic risk

Although the current and the financial accounts mirror each 

other ex post (accounting identity) they are the result of 

decisions made by different agents with varying behaviors.

The Monetary Economy Perspective

Source: Borio and Disyatat (2015)
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Key vulnerabilities and transmission channels captured by FSMAT

Low-carbon 
transition 

investment
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Key vulnerabilities and transmission channels captured by FSMAT (fiscal and debt side)
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The Ecological Transformation 
Plan (ETP)
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Employment and 
productivity

The ETP aims at leveraging Brazil’s comparative advantages to
allow for a just green transition.

It has six axes:

• Sustainable finance

• Technological densification

• Bioeconomy and agri-food systems

• Energy transition

• Circular economy

• Green infrastructure and adaptation
Environmental 
sustainabilitySocial justice

12
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EcoInvest program, to reduce investment risk and 
increase green investment

● Blended finance

● Long term FX liquidity facility

● Foreign exchange derivatives

Green bonds issuance

Focus on financial 
instruments

13
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• Borrowers propose green investment projects
• Fundo Clima (BNDES) provides low-interest rate 

funding to banks (1% rate in reais)
• Banks use it to provide low-cost finance to 

borrowers
• Borrowers use this leverage to borrow in 

international markets, multiplying investment
• FX borrowing must be hedged to apply for the 

program

Blended finance
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International
Banks & Capital 

Markets
Total funding need

Blended Finance 
Funding 

contribution

Borrower / Project

Bond Market rate 

Program rate2 (FC) 

Loan rate2 (FI) 

Blended Financing

Green investments will be able to 
access cheaper credit lines to 

supplement funding from 
international Capital Markets

Brazilian Financial 
Institution

Auction to access 
incentives1

Brazilian Treasury

Bond Issuances

IDB

Others
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First round: November 2024
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Modelling blended finance
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Fundo

Clima

Financial 

corporations

6.8 b R$

1% R$ interest 

payments

Non-financial

corporations

6.8 b R$

8% R$ interest 

payments

Rest of the

World

7.4 b

USD

5% USD

interest 

payments

Capped by FX 

hedge

Green

investment

45 b R$
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Modelling blended finance
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I=I_H+Ig+infc*pk+I_FC+giNFC*pk+giNFCbf Aggregate investment

GFnfc=GOS+Net Interests-ibfl_NFC*bfl_NFC-ibff_NFC*bff_NFC*Eef Firms' profits

TFNnfc=infc*pk+iv*piv-REnfc+giNFCbf Firms' financing needs

Change in Loans=TFNnfc+Changes in Financial Assets and Liabilities -

bfl_NFCDot-bff_NFCDot*E

Firms' budget constraint

GFfc=GOSfc-WBfc+Net Interests+ibfl_NFC*bfl_NFC-ibfg_FC*bfg_FC Banks' profits

TFNfc=-Changes in own funds+ Net changes in financial assets+ 

Change in bfl_NFC

Banks' financing needs

Change in Advances=TFNfc-Change in bfg_FC Banks' budget constraint
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Modelling blended finance
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Government Revenue

Government Budget Constraint

Income account

Demand for foreign exchange

Budget constraint of the RoW

Exchange rate hedge

GR=T+SC_H_G+Interest Earnings+ibfg_FC*bfg_FC

Change in Public Bonds=TFN_G-Change in External 

Debt+bfg_FCDot

IA=WBw+Rem*E+Net interests-ibff_NFC*bff_NFC*Eef

D_FX=IM/E+Interest Payments+FNFC_FDI/E+Demand for foreign 

assets+ibff_NFC*bff_NFC*Eef/E

Change in External 

Liabilities=EL_NFCDot+EL_FCDot+EL_GDot+Change in bff_NFC

Eef=ifelse(E>Ehedge_exog,Ehedge_exog,E)



PRESENTATION C3A

• Two issuances of green bonds
• GLOBAL 31: 2b USD, 6.5% interest rate
• GLOBAL 32: 2b USD, 6.375% interest rate
• Funds can only be used for green purposes

Green bonds

19

Rest of the

World

Government

Green

investment

4 b USD

4 b USD

6.44% interest 

payments
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Results

3
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By increasing green investment and induced consumption,
both policies would be expansionary, increasing the annual
growth rate of GDP by 0.1-0.4 p.p.
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This would also dynamize the labor market, leading to a
decrease in the unemployment rate.
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Initially, the programs would bring FX to the economy,
appreciating the currency. However, as growth, imports, and
interest payments pick up, the BRL depreciates slightly.
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The decline in unemployment would require an interest rate
hike to prevent inflation.
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As a result of the increase in investment and the higher debt
service the budget balance would deteriorate.

25

-8.3%

-9.9%

-8.9%

-12.0%

-10.0%

-8.0%

-6.0%

-4.0%

-2.0%

0.0%

2024 2025 2026 2027 2028 2029 2030

Budget balance (%GDP)

Baseline Blended finance Green bonds



PRESENTATION C3A

Next Steps

4
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The Balance Sheet and Transactions-flow 
matrices in FSMAT
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TRANSACTIONS-FLOW MATRIX (CURRENT ACCOUNTS)
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TRANSACTIONS-FLOW MATRIX (FINANCIAL ACCOUNTS)

Stock-flow consistency 

Vertical consistency: the column for each sector (its budget constraint) is fulfilled at all time.

Horizontal consistency: all rows must add up to zero (no black holes in transactions).

Stock-to-flow consistency: accumulation of financial instruments (stocks) bear dynamic implications on flows.

Path-dependency
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Annex: results with same-sized 
programmes
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By increasing green investment and induced consumption,
both policies would be expansionary, increasing the annual
growth rate of GDP by 0.3-0.4 p.p.
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This would also dynamize the labor market, leading to a
decrease in the unemployment rate.
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Initially, the programs would bring additional FX to the
economy, appreciating the currency. However, as growth,
imports, and interest payments pick up, the FX depreciates.
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The decline in unemployment would require an interest rate
hike to prevent inflation.
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As a result of the increase in investment and the higher debt
service the budget balance would deteriorate.
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