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www.marcopassarella.it/en/

- Aim no. 1: to provide a short survey/recap of SFC
literature

- Aim no. 2: to outline a taxonomy of most recent
developments

- Aim no. 3: to develop/present an ecological
two-country model prototype
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- Early theoretical roots: Keynes (1936), Kalecki
(1971), etc.

- Methodological cornerstone: Copeland (1949)
integrates Nlls with FoFs through the quadruple
accounting principle

- Bridge between the two: Tobin (1981,1982) and New
Haven School (Yale)
- Early SFCMs: Godley and Cambridge Economic Policy

Group (e.g. Godley and Cripps 1983; Coutts et al.
1985; Godley and Zezza 1989)
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- Modern SFCMs incorporate Copeland’ and Tobin's
approaches ‘into a monetary production economy where
the supply of money is endogenous and where
behavioural equations respond to Kaleckian or
Keynesian precepts rather than neoclassical ones’
(Lavoie 2014, p. 264).

- SFCM as a general framework for all heterodox
macroeconomics approaches (Post Keynesian,
Kaleckian, Evolutionarist, Marxist, etc.)
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- The name is controversial (never mentioned in Godley
and Lavoie 2007!), but it has become a brand (Dos
Santos 2003).

- SFCMs are based on four accounting principles:

MAIN FEATURES

a) Flow consistency: every transactions comes from
/ go to somewhere

b) Stock consistency: a liability issued by A is held
as a financial asset by B

c) SF consistency: flows affect stocks (do not miss
capital gains/losses)

d) Quadruple book-keeping: every transaction
entails four different entries: outflow, inflow, two
complementary changes in assets/liabilities
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- These principles are incorporated in the Balance Sheet
(BS), displaying sectoral tangible and financial stocks
(and liabilities), and the Transactions-Flow Matrix
(TFM), showing financial flows associated with stocks
and sectoral budget constraints

MAIN FEATURES

a) The BS encompasses assets and liabilities of each
macro-sector (households, firms, banks, central
bank, government, foreign sector)

b) The TFM combines the NI equation with
sectoral FoF accounting

- They allow deriving the first set of model equations,
namely accounting identities, which are coupled with
equilibrium conditions and dynamic

to close the model



Households Banks
d firms Government Foreign I
Workers ~ Capitalists &cB
Money +Huw +Hy —He 0
Deposits +Dy, +Dr —Ds 0
Loans —Lg +Ls ~Lrow 0
Conventional
B +Kc +Kc
capital
Green capital +Kee +Kg
Shares +ed " Pe =€ Pe 0
Gov. bonds +Bg +Bep -Bs 0
Balance (et
—NW. —NWx +NWs o +GDEB +ROWDEB —Ks
worth)
z 0 0 0 [¢] 0 ] 0

Note: A ‘+' before a magnitude denotes an asset, whereas ‘~' denotes a liability
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SFC DYNAMIC
EXAMPLE OF TRANSACTIONS-FLOW MATRIX T

Production firms

Workers Capitalists ~————————————  Banks&CB  Govemment Foreign x
Current Capital

Consumption G e G 0 MAIN FEATURES
Investment in conventional
capital s e °
Green investment s s 0
Gov. routine spending +Grout ~Grout o
Green spending 4Gy 6y 0
Taxes on income Ty ~Tx +T o
Net export nx -nx o
Wage bl @Y —w-¥ 0
Depreciation allowances
(and amortisation funds) ~DA: = DAw aF °
Interest on loans. N1 Loy *nere L N1 Low- 0
Interest on deposits oD o1 Das “ra1-Dys o
Return on gov. bonds +r5,1 v Bt o1 Byt o
Entrepreneurial profit +F -F 0
Change in money —BH, At aH, o
Change in loans s -aL, Bl o
Change in deposits 8D, 80, +D, 0
Change in shares g pe +be,pe 0
Change in gov. bonds -8, -8B +AB, o
x 0 0 o 0 0 3 0 0
Memo: capital gains ~dpe e +0pe- et

Note: A '+’ before a magnitude denotes a receipt or a source of funds, whereas ‘-’ denotes a payment

or a use of funds
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BUDGET CONSTRAINT OF FIRMS (IDENTITY)

MAIN FEATURES

Li=Le_y+ le+ g — AF — Aes- pe

PORTFOLIO EQUATION FOR SHARES (BEHAVIOURAL)

Pe - €4 YD,
e Ta A — A1 o — Ao - A2 - Fo— Mg - ———
NW, 10 11 rm 12 b+ A13 - re 14 NW,

SHARES MARKET (EQUILIBRIUM CONDITION)

€d = Pe - €Es



MONETARY

CIRCUIT:

INITIAL STEP

Production firms Clearing banks

Current Capital Current Capital b
Consumption -
Investment + -1 0
Wages +WB ~WB 0
Change in loans +AL; AL 0
Change in deposits —AM; [-AM] +AM 0
z 0 0 0 - 0 0
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MAIN FEATURES: DYNAMICS MobrLs

- SFCMs medium-run dynamics is constrained (but not
rigidly determined) by the accounting structure they NP—
are built upon

- Unlike Solow-like models, SFCMs are not constrained by
any supply-side exogenous attractor (e.g. NRU)

- Production and employment are always demand-led

- Corollary: fiscal policies are effective and necessary,
while monetary policies are usually less effective (and
counter-intuitive effects, e.g. impact of interest rate
changes)
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MAIN FEATURES: CALIBRATION

- SFCMs are medium-scale structural macroeconometric
models. They are usually not solved analytically, but
through computer simulations. Coefficients can be:

a) calibrated based on stylised facts and rules of
thumb

b) fine-tuned in such a way to obtain a specific
baseline scenario

c) estimated based on observed data, using average
values or through standard econometric techniques

- A variety of scenarios or shocks are tested and
findings are compared with baseline results
(comparative dynamics)

- Findings checked through sensitivity tests and auto-
and cross-correlations analysis
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SFC y
EXAMPLE OF SENSITIVITY TEST T

MAIN FEATURES

(a) CAB of country A following currency devaluation (b) CAB of country A following fall in export
(fixed exchange rate) (floating exchange rate)
.08 .08 04 04
0.0 0.0
.04 .04 -0.4 -0.4
-0.8 -0.8
.00 .00 -1.2 -1.2
-1.6 -1.6
-.04 -.04 -2.0 -20
-2.4 24
-.08 -.08 2.8 -2.8
-3.2 -3.2
=12 =12 -3.6 -3.6
2020 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050

—— MLA and sum of price elasticities of import & export = 0.9
—— MLA and sum of price elasticities of import & export = 1.0
—— MLA and sum of price elasticities of import & export = 1.1

MLA and sum of price elasticities of import & export = 1.2

MLA and sum of price elasticities of import & export = 1.3
——— MLA and sum of price elasticities of import & export = 1.4
—— MLA and sum of price elasticities of import & export = 1.5




(a) Auto-correlation: output

(b) Auto-correlation: consumption

(c) Auto-correlation: investment

p————

e —
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SFCMs vs. DSGEMs SFC Dviasio

Are SFCMs exempt from the flaws attributed to
NCM-DSGE models? What are relative strengths and

weaknesses? SFCMs vs
DSGEMs

a) Model linearity. SFCMs are usually linear, but they
can incorporate non-linearities. Besides, not used to
extrapolate existing trends into the future, but to ask
whether existing trends can be sustained

b) Coefficient estimation methods. Equation by
equation usually preferred over system estimation.
Inclusion of relevant stocks and flows 1}

c) Types of micro-foundations. Macro-, meso- or
micro-foundation through interacting heterogenous
agents, rather than representative agent (or soft
heterogeneity, e.g. non-Ricardian households) 1
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SFCMs vs. DSGEMs (CONT'D) SFC Dvxaio

MODELS

Are SFCMs exempt from the flaws attributed to
NCM-DSGE models? What are pros and cons? (cont'd)

d) Intelligibleness of model outcomes. The s
interpretation of SFCM outcomes is not always
straightforward. By contrast, a DSGE model provides
an intuitive narrative and produces a simple VAR
representation. Besides, no standard method to match
SFC matrices with SNA ||
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RECENT DEVELOPMENTS: EXTERNAL Y

- The first generation of SFCMs has dealt mainly with
financialisation, income distribution and
policy-making
- There have been -
(or cross-fertilisations) and three types of internal A
developments in the last decade. External
developments are:
al) : to detect the emergent
properties of the system resulting from the
interaction of a variety of HAs. Financial diseases:
bankruptcy chains, financial contagion phenomena,
etc. (e.g. Caiani et al., 2016). Effects of
distributive inequality and credit constraints (e.g.
Cardaci and Saraceno, 2016; Botta et al., 2018)
a2) © to analyse dynamic
structural change (e.g. Berg et al., 2015)
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RECENT DEVELOPMENTS: INTERNAL H e

- Internal developments are:

bl) . coefficients are estimated from
data, usually through equation-by-equation OLS
and VECM (instead of system estimation .
techniques). Two sub-types can be identified: DEVELOPMENTS

bl11l) First generation: Levy-like models, developed
starting from available data (e.g. Godley and
Zezza 1992) and information not accessible

b12) Second generation: heavier theoretical
structure and information usually accessible
(e.g. Kinsella and Aliti 2012,2013; Godin et
al. 2012; Miess and Schmelzer 2016; BoE
2016; Veronese Passarella 2019)
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INTRODUCTION

ORIGINS
A Household net lending (% GDP) B. SFC et lending (% GDP) C. Government net lending (% GDP) MAIN FEATURES
o7 2 o o1
o8’ o1 o e SFCMSs vs
o5 0L Vel o . DSGEMs
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-01 o o \ %
0 o e N A RECENT
02 009 © - -.04
oo DEVELOPMENTS
o 3 -03 o -05
Forecast period N Forecast period d Forecast period
00 - -04 -.08 1 Q Al
2000 2005 2010 2015 2020 2025 2000 2005 2010 2015 2020 2025 2000 2005 2010 2015 2020 2025 AN Eco0-2C-SF(
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FINAL REMARKS
D. Financial sector net lending (% GDP) E. Rest of world net lending (% GDP) Figure F. Private sector net lending (% GDP)
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° 0 e00”’ 00
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- Internal developments are (cont'd):
b2)

one of the most popular applications of SFC
method (Lequain 2003; Godley and Lavoie 2007; .
Lavoie and Zhao 2010; Lavoie and Daigle 2011; DEVELOPMENTS
Duwicquet et al. 2012; Mazier and Aliti 2012;
Mazier and Valdecantos 2015; Zezza and
Valdecantos 2015; loannou 2018)
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- Internal developments are (cont'd):

b3)

, aiming at:
detecting sustainable growth conditions and
questioning growth imperative (e.g. Jackson o
and Victor 2015, 2016 and Richters and DIV
Siemoneit 2017)
studying the energy sector (e.g. Naqvic 2015,
Berg et al. 2015)
investigating the trajectories of key
environmental, macroeconomic and financial
variables (e.g. Dafermos et al. 2017, 2018)
examining climate change-financial stability
nexus (e.g. Dafermos et al. 2018)
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- Internal developments are (cont'd):
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- Internal developments are (cont'd):
b3) , aiming at:

- assessing the impact of State-led innovation
policies on climate change and other ecological
variables (e.g. Mazzucato 2015; Mazzucato DEVELOPMENTS
and Semieniuk 2018; Deleidi et al. 2019)

- analysing the impact of green fiscal policies
and green sovereign bonds (Monasterolo and
Raberto 2018 and Bovari et al. 2018)

- addressing the questions of how to finance the
transaction towards a ‘greener’ economy (e.g.
Campiglio 2016; Ameli et al. 2017;

Rademaekers et al. 2017) and how to tackle
climate risks (e.g. Aglietta and Espagne 2016;
Bardoscia et al. 2017; Battiston et al. 2017;
Bovari et al. 2018; Dafermos et al. 2018)
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RECENT DEVELOPMENTS (CONT'D)  onars

Eco-SFCM modellers couple standard BS and TFM with:
a) A physical flow matrix (PFM), capturing the | and
Il Laws of Thermodynamics
b) A physical stock-flow matrix (PSFM), accounting .
for changes in physical stocks of matter and energy, DEVELOPMENTS
and in the socio-economic stock



TABLE 1: PHYSICAL MATRICES

(a) Physical flow matrix

(b) Physical stock-low matrix

o-
Non-Renevable Atmospheric CO;
Material balance  Energy balance Material reserves e St e concentraton economic
sl stock
Inputs Initial stock [ ken s €02 [
Resources
Extracted matter mat converted into +con, eon,
reserves
Renewable energy +er Emissions +emis
Nor-renewable . N Pradudion of o
energy cen e material goads Yuat
Extraction/use of
Oxygen +02 maltareneiay mat en
Net trangfer to =102,
Outputs oceansibiosphere oy -c0Zypy
Destrudtion of
Industrial GO —emis socio-economic —des
emissions
stock
Waste —wa
Dissipated energy —ed
Changein socio- "
economic stock e
i [ [ Final stock [N k co2, [N

Note: matter is measured in Gt, while energy is measured in Ej. Hazardous waste not included. See

Dafermos et al. (2017, 2018).
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- Eco-SFC models usually focus on a single-area economy,
but local impacts of climate change (and natural
resources depletion) are likely to be uneven across
countries
- Besides, ecological shocks hitting one country or area
can bring about indirect effects for other countries or AN Eco-2C-SFC
areas through the interconnections of BoPs o
- We have developed a simplified Eco-2C-SFC model
prototype (along with a more advanced version)
- Three main blocks of equations:
a) the open economy: national income, import,
export, consumption, tax payments, disposable
income, wealth, financial assets (liabilities), the
exchange rate, and interest rates
b) balance of payment components and government
budgets
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- Three main blocks of equations (cont'd):
c) the ecosystem:
cl) evolution of matter resources and reserves and
the socio-economic stock of each area
c2) energy resources and reserves, along with CO;
emissions and atmospheric temperature AN ECo-2C-SFC
c3) matter-, energy- and COx-intensity coefficients e
c4) matter and energy depletion ratios, damages
and feedback effects
- Key features of the model:
a) the World economy is subdivided into two areas:
Ecoland and Carbonland
b) same initial values for economic coefficients and
variables
c) same natural resources endowments
d) initial government budget and BoP are balanced
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- Key features of the model (cont'd):

e) production is demand led and no constraints
(except for global warming)
f) techniques of production are different: Ecoland has
lower energy- and matter-intensity coefficients
g) higher share of renewable energy in Ecoland AN ECo-2C-8FC

PROTOTYPE

- Auxiliary features (simplified version only):

h) unit prices are fixed (variables expressed at
constant prices)

i) no fixed capital

j) no equity, corporate bonds, deposits and
cross-country investments

k) fixed exchange rate (each CB owns stock of gold
reserves to settle international payments)
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- Key features of the model (cont'd):
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AN Eco-2C-SFC PROTOTYPE (CONT'D) Monris

- Key features of the model (cont'd):
Realistic baseline: 80 trillion USD under baseline,
+1.5C in 2030 (assuming 3% decline in CO2
emissions)

Two shocks: AN Eco-2C-SFC
A) Higher preference for green products (‘made in FHOTOTYRE

Ecoland’)
B) Carbonland government reacts cutting green

spending (incentives)



TABLE 2: BS oF Eco-2C-SFC MODEL
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ECOLAND (g) CARBONLAND (c)
Households Government  Central bank Households Govemment  Central bank b3
Money +Hyn —Hn +Hen —Hen 0
Bills +Bgn -B; +Boco —Ba -B. +Beco 0
Gold reserves +ORy *porg - E +OR: * porc OR; *pos - E +ORz - poe
Balance (net worth) Vi +Vgo +Ver +Vog — (ORy *pos E +OR: - por)
3 0 0 0 0 0 0 0

Note: E is the exchange rate. A ‘+'

AN Eco-2C-SFC
PROTOTYPE

before a magnitude denotes an asset, whereas ‘-’ denotes a liability



TABLE 3: TFM or Eco-2C-SFC MODEL

Note: E is the exchange rate. A ‘+' before a magnitude denotes a receipt or a source of funds, whereas

ECOLAND (g) CARBONLAND (c)

Households Firms Government  Central bank Households Firms Government  Centralbank T
Consumption = +Co —C. +Ce 0
Gov. spending +Gg -G +Ge -Ge 0
Ecoland export to +Xg
Carbonland ~IMe 0
Carbonland export 1My 5% o
to Ecoland
GDP Y, =% +e -Ye 0
Interests +g-1 - Bgn-1 =fg-1-Bg-1 +g-1 - Boot—1 +o-1 - Bon1 ~fe-1 - Bor1 Ho-1 - Boon-1 0
CB profits T N e Hot Bot ot Bty O
Taxes -7 +Ty -T. 4T 0
Change in cash ~AHgr +AHon ~AHer +AHer 0
Change in bills 7By, +hBg ~ABye ~0Bx +AB, ~ABas 0
Change in gold ~AOR; - pog ~AOR:-poc 0
T 0 0 0 0 0 0 0 0 0

—' denotes a payment or a use of funds
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1a - Change in output when cimate change
affects Ecoland propensity to import
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2a - Change i output when Carbonland
green incentives are dropped
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2e - Change in depletion rates when
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- We identified two types of external development and
three types of internal development in SFC literature

- Successful cross-fertilisations include AB-SFCMs
(microfoundations) and /O-SFCMs (mesofoundations)

- Three main types of internal developments: empirical,
open-economy and ecological SFCMs

- Possible gap in current literature: ecological models
usually focus on single country or World economy
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- We presented an ecological 2-area SFC model prototype

- An example: uneven technical progress, coupled with
rising ecological consumption, can force high-carbon
country governments to move further away from green
technologies

- Overall, SFCMs are effective tools to analyse complex
economic systems and their relationship with the
ecosystem
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