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An Introduction to FSMAT




WHAT IS FSMAT AIMING TO DO?

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

How effective GFSI are to help
reduce GHG emissions and
cushion the effects of climate-
related shocks?

What are the dynamic macro-
financial implications of GFSI?

Itis developed in collaboration between WB and AFD.
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WHY IS FSMAT NEEDED?

Urgent need to ramp up climate g cimstetnance T e aversge scenari
finance to speed up emission
reductions. USD billior

13,000

12,000 12,013

Financing falling short of 6.5 trillion 31,000
USD yearly to make all the required 10,000
investments consistent with NZE. 9,000

8,000

7000
Question: how do we fill this gap? £.000

Does it matter how we do it? 5.000
4,000
3.000
2,000

1,265
1000 364 ‘
0

20m12 200,22 2030 2050
Source: Climate Policy Initiative (2023). Global Landscape of Climate Finance 2023.
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Real — Financial Interactions
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The Monetary Economy Perspective

It is essential to distinguish between the resource constraint e
(e.g. current account) and the financing constraint (e.g. how 10 _uc on
lending for consumption and investment are financed). Firms

________ .
Payment ‘ ~ i Payment
‘ While trade flows involve the actual exchanges of real Credit Dep"s"

resources (goods, services, labor, energy) payments are
monetary flows by nature, and in most cases require Households
financing. —

Storage
Banks : ............... i, Flrms

|||||||||||||||

Credit

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

- : : : : Production
. Financial liabilities can be denominated in domestic or foreign currency Eirms

‘ Financial liabilities bear dynamic implications (debt service)
Credit Deposit

Storage
,'_' e Firms
Credit

Payment _,,-7}-’

st

‘ Financial stability and systemic risk

Households
‘ Although the current and the financial accounts mirror each 5 e

other ex post (accounting identity) they are the result of DE“““
decisions made by different agents with varying behaviors.
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Modelling pillars of FSMAT

Real and Financial

Stock-Flow Disequilibrium A
. spheres 9 Structuralism
Consistency I . approach
interdependencies
- Flows affect stocks, - The monetary and - Disequilibria in real and - A country's economic
which dynamically feed financial spheres are not financial markets. structure conditions its
back into the flows. just a mirror of the real Sk s macroeconomic
side of the economy. - Simuitaneous price a rformance.
- Quadruple entry . . quantity adjustment, but at s
bookkeeping - The financial sector is different speeds - Need to account for
autonomous and produces
- Fulfilment of budget . P A thres these structural features.
. direct effects on the real 2 :
constraints. side. modeling - Alternative closures.

FSMAT builds upon a series of preexisting modeling approaches quickly gaining momentum.

Empirical SFC Models GEMMES Approach FSMT1
US, Greece, Denmark, Tunisia, Morocco, Brazil, Excel static tool for >100
France, Argentina, Colombia, Vietnam, countries

2l presentaTON C3A England, “aly, Vietnam MeXiCO, India



Key vulnerabilities and transmission channels captured by FSMAT

>
Transmission
M Channels
- r - i
x ! Irade
- . Higher output ™ Balance A
Low-carbor E % v
o i Financing needs Exchange rate
4
A
v ﬁ
Macro, financial
Financing Balance f and social stability
i» 2 «
Instruments sheets
External f >
FDI (Equity) Income
Concessional Lending > y<
> Foreign loans Account
Securities .
SDR Country risk
Domestic
(Green) Securities
(Green) Loans +-» Liquidity
Repos
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Key vulnerabilities and transmission channels captured by FSMAT (fiscal and debt side)

Transmission
Channels

Revenue loss
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Deficit Financing needs
Fiscal sustainability
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Interest payments



The Ecological Transformation
Plon (ETP)




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

Employment and

It has six axes: productivity

[- Sustainable finance ]

» Technological densification
* Bioeconomy and agri-food systems

* Energy transition

« Circular economy

Lo Environmental
« Green infrastructure and adaptation Stereell[JUssiEe) sustainability
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Focus on financial
instruments

v Ecolnvest program, to reduce investment risk and
increase green investment

e Blended finance
e Longterm FX liquidity facility

e Foreign exchange derivatives

v Green bonds issuance
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Blended finance

« 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
lborrowers

« Borrowers use this leverage to borrow in
international markets, multiplying investment

«  FX borrowing must be hedged to apply for the
program
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Bond Market rate
Program rate? (FC)
Loan rate? (FI)

Blended Financing

Intemational
Banks & Capital
Markets

Green investments will be able to
access cheaper credit lines to
supplement funding from
international Capital Markets

Borrower / Project

Total funding need

Brazilian Financial
Institution

incentives!

Auction to access

Brazilian Treasury

@ FUNDO CLIMA

Bond Issuances

IDB

Blended Finance
Funding
contribution

Others




First round: November 2024

4 PRESENTATION C3A

IF Capital Catalitico | Alavancagem | Investimento Total
(R$ mi) (R$ mi) (R$ mi)

Itau 1.350 6.800 8.150
HSBC 900 6.350 7.250
Santander 1.100 5.700 6.800
Caixa 950 5.150 6.100
Banco do Brasil 800 4.000 4.800
Citibank 612 3.445 4.057
Bradesco 500 3.100 3.600
BNDES 500 2.500 3.000
Safra 100 500 600
Total 6.811 37.545 44.357
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Modelling blended finance

1% RS interest 8% RS interest
payments payments
0=
£ 6.8 b RS 6.8 b RS 45 b RS
= — — E—
Té ———
Fundo Financial Non-finar?cial Green
Clima corporations corporations investment
7.4b
usbD
5% USD
interest
payments

Capped by FX
Rest of the hedge
World
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Modelling blended finance

|=I_H+Ig+infc*pk+|_FC+giINFC*pk+giNFCDbf
GFnfc=GOS+Net Interests-ibfl_ NFC*bfl NFC-ibff NFC*bff NFC*Eef

TFNnfc=infc*pk+iv*piv-REnfc+giNFCbf

Change in Loans=TFNnfc+Changes in Financial Assets and Liabilities -
bfl NFCDot-bff NFCDot*E

GFfc=GOSfc-WBfc+Net Interests+ibfl NFC*bfl NFC-ibfg FC*bfg FC

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

Change in Advances=TFNfc-Change in bfg FC
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Aggregate investment

Firms' profits
Firms' financing needs

Firms' budget constraint

Banks' profits

Banks' financing needs

Banks' budget constraint



Modelling blended finance

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)
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Government Revenue

Government Budget Constraint

Income account

Demand for foreign exchange

Budget constraint of the RoW

Exchange rate hedge



Green bonds

®

« Two issuances of green bonds

Rest of the
«  GLOBAL 31: 2b USD, 6.5% interest rate World o
6.44% interest
«  GLOBAL 32: 2b USD, 6.375% interest rate 4b USD l payments

« Funds can only be used for green purposes A
Government

4bUSDi

*

Green
investment
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Results
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By increasing green investment and induced consumption,
both policies would be expansionary, increasing the annuadl
growth rate of GDP by 0.1-0.4 p.p.

Real GDP

5600
5400
+2.6%
5200
5000
4800

4600

4400
2024 2025 2026 2027 2028 2029 2030

Baseline Blendedfinance Greenbonds
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This would also dynamize the labor market, leading to a
decrease in the unemployment rate.

Unemployment rate

12%
10%
8%
6.3%
6% 5.9%
4%

2%

0%
2024 2025 2026 2027 2028 2029 2030

Baseline Blendedfinance Greenbonds
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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.

Exchangerate

2.0%
1.8%

1.6% /\
/ 1.4%

1.4% \ .
1.2% \/
1.0%
0.8%

0.6%
2024 2025 2026 2027 2028 2029 2030

Baseline Blendedfinance Greenbonds
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The decline in unemployment would require an interest rate

hike to prevent inflation.

12%

10%

8%

6%

4%

2%

0%
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Monetary policy interest rate

2024

2025

2026

Baseline

2027

Blendedfinance

2028

Greenbonds

2029

10.2%

9.4%

9.0%

2030
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As a result of the increase in investment and the higher debt

service the budget balance would deteriorate.

Budget balance (%GDP)

0.0%

-10.0%

-12.0%
2024 2025 2026 2027 2028 2029

Greenbonds

Baseline Blendedfinance
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-8.3%

-8.9%

-9.9%

2030
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Next Steps
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P =2

The Balance Sheet and Transactions-flow

Mmatrices in FSMAT
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TRANSACTIONS-FLOW MATRIX (CURRENT ACCOUNTS)

Households Monfinancial Corportations Financial Corp Government  Central Bank  Rest of the World | Total
Current Capital

Private Consumption - 7 Li]
[ f'nn5s|.|||:||l1'i|:||| &{a oy 1]
Investment - I -I¥FC -rfe -Je i}
Change in Inventories iy -V Li]
Exports X «X 0
Imiports - +IM Li]

Meme: [GDP] [P [ DF|

Wage bl | awe o SwgNFeE T T T T T T T awpFe T T T T L v
Taxes on imports ol i 1]
VAT VAT +VAT i}
Other indirect taxes -T¥ +TF ]
Aiced income & GOS + M TGOSH ~GOSNFC FGOSFC FEOSE [}
Interest Deposits w2 Dy L LU [}
Int. on FX Deposits HFE DEA B HOFX DR E X DEX. R 0
Interest Gov. Deposits 2. DEFE +ig.DGFE 0
Int Dom, inst, OB DBy M D Bl re +i2IB DI Bl 0
Int Dom. inst. In FX | -2F8LFX prppfd g BIRLEX prpilX  E HDIBLFR prerEX E i
Int. Externnl Assets i {I'."".'*.J".'.-'l“ E i |'F"".".F'.'.-'l_u,r;-..f'.' - .-‘rx'l'.f-.'.-'l,r;-..f'.' i -'r"".'i..ﬂ:..-l.-_-.f-.' ' -‘r'\."'.ﬁ,'.-'l.--“..ﬂ.' a.-I'."'.'J'..I".'.-l“-..f'.' (1]
Int. Ext. Linbilities =iFXL Bl g pe.E AL ELpn.E “iFAL Bl g E pif XL Efw.E 0
Int. Public Securities +i¥* By +i® Bpe +i% Beg i}
FDI carnings -FEBL FEBL 0
Interest on Reserves ey R a
Int. on net Advanees -r.A +iA Li]
Remit taunoes = Rem =fem, E ]
Social contributions ~SCy +ECFe +SCq 0
Social benefits +50 -5Bpe -5 B L]
Income taxes 'j.I:I' Twrpeld =TEed o el | a
Distribwted Profits FDVEe DiVee 0
Otlher ine. & exp. HOE HO Ex e +0IEpe HHEg + T Eep HOM Eyy 1]




TRANSACTIONS-FLOW MATRIX (FINANCIAL ACCOUNTS)

Houscholds MNonfinancial Corportations  Financial Corp. Government Central Bank HRest of the World | Total
Current Capiral
Memao: Net lending [NLy] [-NLxrel [+NLnrc] [NLgpe [NLg] (NLcal [N L] o
Cash and Deposits -fi'” -Dype LD e LDeg o
Deposits in FX -DEX E -DEX . .E +DEXE 0
Government Deposits DG P -0 +DGep 1]
Domestic Interest Bearing Instruments +DIB +DIBINFe -DI Bl 0
Dom. Interest Bearing Instruments in FX | 4 ﬁfﬁfﬂ'r B . DI-EIK-':(..E -ﬂf'ﬂf:::l:.!? 0
External Assets -Edyg.E Edyre.E Edpe.E EAz.E Fdpg.E FEAy.E 0
External Liabilities tELype.E +ELpe.E bELo E +ELep.E -ELw.E 0
Public Securities By i ; . +Beo -Bop 0
Foreign Direct Inv. +FDIE -FDI.E 0
Reserves I LR 0
Advanoces FA -4 0
Other sources and uses of funds +OSE Y HOSE yEe +O5U pe +O5U e OS5 e L T 1]
Change in Net Worth iy 0 Wire e e Weg Wi o

‘ 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.
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Path-dependency




Annex: results with same-sized
programmes
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By increasing green investment and induced consumption,
both policies would be expansionary, increasing the annuadl
growth rate of GDP by 0.3-0.4 p.p.

Real GDP

5600
5400
+2.6%
5200
5000
4800

4600

4400
2024 2025 2026 2027 2028 2029 2030

Baseline Blended finance Green bonds (normalized)
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This would also dynamize the labor market, leading to a
decrease in the unemployment rate.

Unemployment rate

12%
10%
8%

6.3%
6%

o;
-1
S

4%

2%

0%
2024 2025 2026 2027 2028 2029 2030

Baseline Blended finance Green bonds (normalized)
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Initially, the programs would bring additional FX to the
economy, dppreciating the currency. However, as growth,
iImports, and interest payments pick up, the FX depreciates.

Exchangerate

2.0%
1.8%

/ 1.4%

1.4% \ ,
1.2% \/
1.0%
0.8%

0.6%
2024 2025 2026 2027 2028 2029 2030

Baseline Blended finance Green bonds (normalized)
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The decline in unemployment would require an interest rate
hike to prevent inflation.

Monetary policy interest rate

12%

10.1%
10% 10.2%

9.0%
8%

6%

4%

2%

0%
2024 2025 2026 2027 2028 2029 2030

Baseline Blended finance Green bonds (normalized)
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As a result of the increase in investment and the higher debt
service the budget balance would deteriorate.

Budget balance (%GDP)

0.0%

-6.0%

- 0,

8.0% -8.3%
-9.7%

-10.0% -9.9%

-12.0%
2024 2025 2026 2027 2028 2029 2030

Baseline Blended finance Green bonds (normalized)
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