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INTRODUCTION: WHAT IS JUST2CE?

JUST2CE = A Just Transition to the Circular Economy

It is a EU-funded project proposing an alternative way to looking at CE

Most projects have focused on how to produce circularity. JUST2CE focuses
on what (democracy, participation, gender, global justice)

— Two main milestones / deliverables linked with WP5:

o a systematic review of current literature on macroeconomic models for
assessing the transition towards a CE

o a formal model (or set of models) to simulate and compare alternative
CE policies and transition scenarios
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A SYSTEMATIC LITERATURE REVIEW

We have analyzed 49,893 papers (see Valles-Codina et al. 2022)

Eventually, 55 have been selected

We have focused on both topics and modeling techniques

We have identified, discussed, and assessed the most popular/promising
tools (to model the transition...)

( UNIVERSITY OF LEEDS ) CE-2A-I0-SFC MODEL OCTOBER 2023


https://www.marcopassarella.it/wp-content/uploads/Presentation_Pisa_2022.pdf

F1GURE A1. CONCEPTS AND MODELS

Emphasis on Circular Economy Concepts by Model
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F1GURE A2. CITATION NETWORK OF FILTERED ENTRIES
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1) DSGE (and growth) models. PROS: mainstream tool, simple story.
CoONS: too “small”, unique optimal equilibrium

2) CGE models (and IAMs). PROs: several variables, cross-industry
interdependencies. CONS: unique optimal equilibrium

— Is there an alternative? Yes, there are two:

1) Leontief IO models. PROS: several variables, cross-industry
interdependencies. CONS: static, poor financial side

2) SFC models. PROs: dynamics, finance. CONS: homogeneous output

— In principle, we can disaggregate SFC models by crossbreeding them with 10
models... (Hardt and O'Neill 2017)
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— However, just a few papers use 10-SFC models:

o Berg, Hartley and Richters (2015). A stock-flow consistent
input-output model with applications to energy price shocks, interest
rates, and heat emissions. New Journal of Physics.

o Other contributions: Naqvi (2015), Valdecantos and Valentini (2017),
Jackson and Jackson (2021, 2023), Cordier et al. (2015), Jackson et
al. (2014), Di Domenico and Di Domenico (2023), Valdecantos
(2023), Pettena and Raberto (2023), Zezza and Zezza (2023)

— No focus on (transition towards) CE, no cross-area effects

— Two-fold aim:

1) To bridge the gap by developing a benchmark 2A-10-SFC model (and
related codes)

2) To assess the impact of a simple CE innovation on the economy, the
society and the ecosystem
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METHOD

a) Macro frame taken from standard SFC models (Godley and Lavoie 2007):
o Five domestic sectors: households, production firms, government,
commercial banks, central bank

o Six assets: cash, bank deposits, domestic T-bills, foreign T-bills,
domestic shares, foreign shares (+ advances from CB)

o Both loans to firms and personal loans

o Fixed capital and durable goods, but no inventories
b) Simple 10 structure — 4+1 industries: manufacturing, agriculture, services,
waste management, recycling
c) ldentification: Exiobase (EU vs RoW) / literature / reasonable values

d) Solution: numerical simulations (R code), 100 periods, 100 iterations
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Ficure 1. MODEL DIMENSIONS

Areas / countries

CE practices Domestic sectors
Goods duration Financial assets
—Current
—Original
Immigration status Social classes
Gender status Industries

Ecol. resources
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ASSETS AND LIABILITIES

TABLE 1: Balance-sheet matrix in period 20 (curr.

p., EU currency)

EU RoW

H F G B cB xr H F G B cB Tot
Money 62.21 -62.21 1 83.47 -83.47 0.00
Advances 1 0.00
Deposits 372.61 -372.61 1 499.46 -499.46 0.00
Loans -13.33 -85.00 98.33 1 -17.03 -111.45 128.48 0.00
EU bills 2331 -926.45 274.27 613.21 1 15.65 0.00
RoW bills 11.66 -551.01 1 31.30 53.61 370.98 83.47 0.00
EU shares 9.32 -9.95 1 0.63 0.00
RoW shares 0.47 1 12.52 -12.99 0.00
Capital stock 94.95 1 124.44 219.39
Net financial wealth -466.24 926.45 1 -625.99 -53.61 -219.39
Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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TRANSACTIONS AND A IN STOCKS

TABLE 2: Transactions-flow matrix in period 20 (curr. p., EU currency)

Ev Row

H F () F (o 3 B 8 xr H F () F () G B B Tot
Consumption 62130 62139 1 83743 837.43 0.00
Investment 665 665 1 928 028 0.00
Government spending 1808 -18080 1 18109 18100 0.00
Export of EU 86.84 1 -86.84 0,00
Import of EU 11201 1 1201 0.00
[ Value added | [769.61] 1 [10345]
Wage bil 45542 -455.42 1 568.70 -568.7 0.00
Corporate profit 30347 -306.22 1 45815 -455.4 0.00
Amortization 65 465 1 606 606 0.00
Bank profit 7.4 744 1 9.3 993 0.00
B profit 249 249 1 332 EE 000
Income tax revenue 15355 15355 1 20773 20773 0.00
VAT revenue 615 615 1 829 829 0.00
Tarifs revenue 789 1018 1 1018 789 0.00
Interests on deposits 7.44 744 1 9.93 093 0.00
Interests on loans 050 382 1 064 433 497 0.00
Interests on EU bills 093 3531 11.06 2269 1 062 0.00
Interests on RoW bills 047 2020 1 125 029 1488 332 0.00
Change in money stock 004 008 1 038 038 0.00
Change in advances 1 0.00
Change in deposits 053 053 1 313 313 0.00
Change in loans 073 200 273 1 316 416 0.00
Change in EU bills 001 4373 220 -45.88 1 007 0.00
Change in RoW bills 001 4591 1 014 4643 103 038 0.00
Change in EU shares 001 1 0.00
Change in RoW shares 1 0.06 006 0.00
Revaluation effects 1 0.00
Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

=} = = A

MODEL
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CROSS-INDUSTRY INTERDEPENDENCIES

TABLE 3: Baseline: 10 matrix in period 20 (curr. p., EU currency, no calibration)

EU demand for inputs RoW demand for inpus
M A s w R ™ A s w 3 Final dem. Output
Manufacturing 6701 6689 6713 2613 000 558 557 550 218 000 31233 556.43
Agriculture 6701 6.8 6713 2613 000 558 557 559 218 000 31135 557.45
Services 6701 66.89 6713 2613 000 558 557 550 218 000 31331 550.41
Waste manag. 67.00 66,69 6712 000 000 558 557 550 000 000 000 2776
Recycling 000 000 000 000 000 000 000 000 000 000 000 000
RoW production
Manufacturing 558 557 559 218 000 6701 66,89 6713 2613 000 31233 558,43
Agriculture 558 557 559 218 000 6701 66,69 6713 2613 000 31135 557.45
Services 558 557 559 218 000 6701 66,69 6713 2613 000 31331 550,41
Waste manag. 558 557 550 000 000 67.00 66,69 o712 000 000 000 217,76
Recycling 000 0.00 000 000 0.00 000 000 000 000 0.00 0.00 000
Value added
~ Compensation of employees 12865 128.41 12889 1655 000 12865 12841 12889 655 000
~ G.O. surplus and mixed incomes 130.41 130.18 139,64 86.27 000 13041 139.18 130,64 8627 000
Taes on production 000 0.00 000 000 0.00 000 0.00 000 000 0.00
Output 558.43 557.45 550.41 21776 0.00 558.43 557.45 550.41 217.76 000
=] = = A

FC MoDEL
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AREA-SPECIFIC PHYSICAL FLOWS

TABLE 4: Physical flow matrix in period 20 (matter = Gt, energy = EJ)

EU matter  RoW matter  Global matter ~ EU energy ~ RoW energy  Global energy

Inputs

Extracted matter 317.86 2141.84 2459.7

Recycled matter 7.72 55.3 63.03

Renewable energy 0 1176.34 1461.97 2638.31

Non-renewable energy 17.37 23.33 40.7 7204.01 8980.65 16184.66
Oxygen 46.37 62.3 108.66

Outputs

Industrial CO, emissions -63.73 -85.63 -149.36

Discarded stock -28.34 -276.51 -304.84

Dissipated energy -8380.36 -10442.61 -16760.72
A in socio-economic stock 297.24 1920.64 2217.88

Difference 0 0 0 0 0 0
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(GLOBAL PHYSICAL STOCKS AND RELATED CHANGES

TABLE 5: Physical stock-flow matrix in period 20 (matter = Gt, energy = EJ)

Material reserves Energy reserves COy concentration Socio-economic stock
Initial stock 9451266.99 -201040.39 2101.05 40831.85
Resources converted into reserves 193156.73 1536.04
COy emissions 149.36
Production of material goods 2522.72
Extraction/use of matter/energy -2459.7 -16184.66
Distruction of socio-ec. stock -304.84
Final stock 9647311.66 -197232.48 24424 37174.38
Difference 0 0 0 0

=] = = = =

SFC MODEL
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SELECTED EQUATIONS: HOUSEHOLDS

- Total “real” consumption in each area is:
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SELECTED EQUATIONS: HOUSEHOLDS

- Total “real” consumption in each area is:
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. Bf

s,2,
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SELECTED EQUATIONS: HOUSEHOLDS

- Total “real” consumption in each area is:

Cz_az YD§V +OLZ YDi +az \/z—l
' POEPL) 7 Pa

E(p) )

- Households' total disposable income in each area is:

YD? = WB? + DIVF + FB*+
+ 1 My 1+ 11 B +xr' - ’12,71 B, 4+ (2)

s,z,—1 s,z,

+ Axr- (B_iz,—1 + Egz,—l) —tho1 L =T

where the apex indicates the origin of the security, while the subscript
indicates its destination.

UNIVERSITY OF LEEDS ) CE-2A-I0-SFC MODEL OCTOBER 2023


https://www.marcopassarella.it/wp-content/uploads/Presentation_Pisa_2022.pdf

SELECTED EQUATIONS: HOUSEHOLDS

- Total “real” consumption in each area is:

YDz Yi )
CZ: Z. —w z. < 2. ]-
T Ee) T Ee) T W

- Households' total disposable income in each area is:
YD? = WB? + DIVF + FB*+
+ o My i+ Be, 1+ xy ’12,71 B, 4+ (2)

S’Z1

+ Axr- (B_iz,—1 + Egz,—l) —tho1 L =T

where the apex indicates the origin of the security, while the subscript
indicates its destination.

- Households' net wealth is:

VE= V2 4 YDP— & (3)

( UNIVERSITY OF LEEDS ) CE-2A-I0-SFC MODEL

OCTOBER 2023


https://www.marcopassarella.it/wp-content/uploads/Presentation_Pisa_2022.pdf

SELECTED EQUATIONS: FIRMS (CURRENT)

- Let us consider a 10 x 10 global production. The final demand vector of EU

is:
A AN " 0

&= |-+ 0 |EH] C |goviH| 1 [expt—| | -imp® (4)
Blo Yo 1o Mo,z Mo
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SELECTED EQUATIONS: FIRMS (CURRENT)

- Let us consider a 10 x 10 global production. The final demand vector of EU

is:
A AN " 0

&= |-+ 0 |EH] C |goviH| 1 [expt—| | -imp® (4)
Blo Yo 1o Mo,z Mo

- The gross output vector is:

a1l a1,10
X¥=A-x*+d*=(1-A)1-d* with:A=| ... . . (5)

a1 - 10,10
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SELECTED EQUATIONS: FIRMS (CURRENT)

- Let us consider a 10 x 10 global production. The final demand vector of EU

IS:
ot i of .o i
&=\ |-+| ¢ |G+ ¢ |-gov+| ¢ |rexp®—| ¢ |-imp® (4)
Bio 5o T10 771f0,z Mo
- The gross output vector is:
a1 0 110
X¥=A-x+d"=(1-A)"1-d* with:-A=| ... - ... (5)
a1 - 410,10

- The value added in each area is:

YN? = & - pa + i3 - pf + gov* - pg + EXP* — IMP* — VAT — TAR*  (6)
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SELECTED EQUATIONS: CONSUMER CHOICES

- The share of manufacturing products to total consumption is stable:

Bi = Bf (7)
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SELECTED EQUATIONS: CONSUMER CHOICES

- The share of manufacturing products to total consumption is stable:
AT =Bt @)

- The share of services to total consumption increases as disposable incomes
(expressed in real terms, using the price of services) increase:

z z z YDﬁV,*l z YD§,71
Bi=05_1+t05h —— + 85" (8)
P31

)

P31

5
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SELECTED EQUATIONS: CONSUMER CHOICES

- The share of manufacturing products to total consumption is stable:
AT =Bt @)

- The share of services to total consumption increases as disposable incomes
(expressed in real terms, using the price of services) increase:

z z z YDﬁV,fl z YD§,71
B3=05_1+0%" E + B3¢ % (8)

- The share of agricultural products is calculated residually, and tends to
decline as the economy grows:

Br=1-pi-53 (9)

with 83 > 0.
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SELECTED EQUATIONS: FIRMS (CAPITAL)

- The target stock of fixed capital depends on industry-specific target capital
to output ratios:

1
Pi-1

ko =p - [P (x%, +x1,)]- (10)
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SELECTED EQUATIONS: FIRMS (CAPITAL)

- The target stock of fixed capital depends on industry-specific target capital
to output ratios:

1
ko =p - [P (x%, +x1,)]- (10)
Pi—1
The real gross investment is:
ig =" (K = K) + 67 Ky (11)
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SELECTED EQUATIONS: FIRMS (CAPITAL)

- The target stock of fixed capital depends on industry-specific target capital
to output ratios:

1

K =p?l - 07 o (k2 +x7,)] - (10)
Pi—1
The real gross investment is:
g =" (K= Kq) + 67 Ky (11)
- The end-of-period stock of bank loans is defined residually:
F= i+ 75 pf = AF = FF,— AE: (12

where:

AF* = 0% Ky - pf — K- Ap]
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SELECTED EQUATIONS: COMMERCIAL BANKS

- The supply of bank loans is:

2= 12412 (13)
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SELECTED EQUATIONS: COMMERCIAL BANKS

- The supply of bank loans is:
LZ=LF+ L% (13)
- where the demand for personal loans is defined as:

=L (U= o) Fmax [ pf - YDE 05 A(p*T -de®)]  (14)
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SELECTED EQUATIONS: COMMERCIAL BANKS

- The supply of bank loans is:
LZ=LF+ L% (13)
- where the demand for personal loans is defined as:
P Ly (L= o)+ max [ ph— YDA, 05 A(pTT-de?)]  (14)
- The supply of bank deposits is:

Mz = M (15)
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SELECTED EQUATIONS: LABOUR MARKET AND POPUL.

- The employment generated by demand of (domestic and foreign) industries
is:

I\IZ:x2T~IZ:ZNf (16)
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SELECTED EQUATIONS: LABOUR MARKET AND POPUL.

- The employment generated by demand of (domestic and foreign) industries
is:

NZ:xZT~IZ:ZNf (16)
- The available labour force in each area is:

POP* = POP?, © (I + g5,,) + IMM* — IMM’ (17)
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SELECTED EQUATIONS: LABOUR MARKET AND POPUL.

- The employment generated by demand of (domestic and foreign) industries
is:

N=xT =) "N (16)
- The available labour force in each area is:
POP? = POP? | © (I + g5,,) + IMM* — IMM’ (17)
- Immigration inflow in each area is:

IMM? = 57, © POP” | 97,1 ©un’ y + 75, © (W2 —w' ) (18)
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SELECTED EQUATIONS: LABOUR MARKET AND POPUL.

- The employment generated by demand of (domestic and foreign) industries
is:

N=xT =) "N (16)
- The available labour force in each area is:
POP” = POP?, © (/+g2,,) + IMM* — IMM’ (17)
- Immigration inflow in each area is:
z__ _z f z f z z f
IMM? =~7 o ©POPL; +97,, 1 Ounly +77,,,0 (W2 —wl ) (18)
- In each industry, the percentage of female workers (gender segregation) is:

pf = 05— pij- (W = wj 1) (19)
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SELECTED EQUATIONS: GOVERNMENT AND CB

- The government budget deficit in each area is:

DEF, = gov/ - ps+ 14y - Bi_1 — Fiy— TP — VATF — TAR®  (20)
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SELECTED EQUATIONS: GOVERNMENT AND CB

- The government budget deficit in each area is:
DEF, = gov* - pg+ 15,1+ Bs 1 — Fop— T° — VAT* — TAR® (20)
- Therefore, the supply of government bills is:

B: = B:_, + DEF: (21)
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SELECTED EQUATIONS: GOVERNMENT AND CB

- The government budget deficit in each area is:

DEF; = gov* - pg+ 15,y - B

s,—1

— F,— T — VAT* — TAR* (20)
- Therefore, the supply of government bills is:

B; = B;_, + DEF; (21)
- The amount of domestic bills held by the central bank of the first area is:

B AH — AAZ — xF - ABF 22
S S

cb,z — cb,s,z
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SELECTED EQUATIONS: GOVERNMENT AND CB

- The government budget deficit in each area is:
DEFg = gov* - pg+ 151 - B5 1 — F&
- Therefore, the supply of government bills is:

T? — VAT? — TAR?

(20)

B = Bi_, + DEF:

cb,z —

(21)

f

cb,s,z

- The amount of domestic bills held by the central bank of the first area is:
BZ

AH: — AAZ — x' - AB
- Cash supply adjusts to households' demand:

(22)
H = H;
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SELECTED EQUATIONS: PRICES

- Firms use a mark-up rule. The unit price of production vector is:

p* =w? O F +p* - AOm* O h (24)
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SELECTED EQUATIONS: PRICES

- Firms use a mark-up rule. The unit price of production vector is:

p* =w? O F 4 p* - A®m™ O hj (24)

- However, market prices also depend on labour-constrained potential output,
vat and tariffs:

pP=[p" + 120 (%, —x*)] @ || 1 | + 78+ 7, (25)
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SELECTED EQUATIONS: PRICES

- Firms use a mark-up rule. The unit price of production vector is:

p* =w? O F 4 p* - A®m™ O hj (24)

- However, market prices also depend on labour-constrained potential output,
vat and tariffs:

pP=[p" + 120 (%, —x*)] @ || 1 | + 78+ 7, (25)

- The consumer price index or average price of consumption is:

ph = pT- B (26)
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SELECTED EQUATIONS: PORTFOLIO CHOICES

- Households' demand for domestic bills is:

B, Axrt YD
\2 = Ao+ A~ ('{),—1 + 7) Ay A et
Axrf
= (e 57)
(27)
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- Households' demand for domestic bills is:
B} .

Ve = Ao+ A1 rp g — A1z (rlc,—l +

Axrt
7) — A3 1 — A1g
Axrf
—Aw'érl—kw'<é¢1+

SELECTED EQUATIONS: PORTFOLIO CHOICES

YDZ+
V'z
xrf>
- Households' demand for cash is:

Hy =X &y P

(27)

(28)

( UNIVERSITY OF LEEDS )

CE-2A-I0-SFC MODEL

A


https://www.marcopassarella.it/wp-content/uploads/Presentation_Pisa_2022.pdf

SELECTED EQUATIONS: PORTFOLIO CHOICES

- Households' demand for domestic bills is:

B\i;z =Ao+ A rh g — A2 (ftf;,—1 + %f) — A3 1~ Al g"‘
— A5 a1 — A6 (I’;_l + %)
(27)
- Households' demand for cash is:
Hy =X pa 1 (28)
- Bank deposits are the buffer stock:
W=Vt L~ H, B~ B, E.—E, (29)
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SELECTED EQUATIONS: PORTFOLIO CHOICES

- Households' demand for domestic bills is:

B\iz =Ao+ A rh g — A2 (rZ,_l + %f) — A3 1~ Al Y\ZZ"‘
— A5 a1 — A6 (I’;_l + %)
(27)
- Households' demand for cash is:
Hy = A1 pa 1 (28)
- Bank deposits are the buffer stock:
W=Vt L~ H,~ B .~ B, E.~E,, (29)

- The redundant equation is:

Z _ Z Z Z
_Bi_Bs,z_ s,f_Bb

cb,z
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FIGURE 2. SANKEY DIAGRAM OF
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TRANSACTIONS (IN t = 20)
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F1GURE 3. CROSS-INDUSTRY INPUT-OUTPUT FLOWS (IN t = 20)
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FIGURE 4. PHYSICAL FLOWS OF MATTER AND ENERGY (IN t = 20)
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FIGURE 5. ADJUSTMENT OF SELECTED VARIABLES TO STEADY STATE

a) Real income and consumption in EU b) Real income and consumption in RoW c) Gross export
o - P —— e
I - B
© o !
: §1 . 9]
G {1 /7 e
/ =y
g4/ x84 x 7
é o f —— Disposable income g~ / Disposable income 8 n —— Export of EU
£ o ~~  Consumption £ ~~  Consumption £ @7 ~ ~  Export of RoW
S
51/ 2 2
o ~ o
g1 | o
24 84 R4
b T T T T T ~ T T T T T T T T T T
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
d) Saving and wealth in EU e) Saving and wealth in RoW ) Market price level
o
o ] Mg 34 — - g 2
2 Py . o o
. R r&
’ S~ ts 7 . s |
ol \/ & e -
§ —— Saving Fg § &1 / Saving ré § g |
£ 1 ~ ~  Wealth (right axis) £ v ’ Wealth (right axis) | g £+
P
! =R Fg 8
I o =)
| © -8 -~ EU
°1 ol Lg s | Row
T T T T T T T T T T 5] T T T T T
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25

A



https://www.marcopassarella.it/wp-content/uploads/Presentation_Pisa_2022.pdf

FIGURE 6. ADJUSTMENT OF SELECTED VARIABLES TO STEADY STATE
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THE CIRCULAR ECONOMY (CE)

pollution, and CO, emissions

- CE = policies that aim at reusing, repairing, sharing, and recycling products
and resources to create a closed-loop system, thus minimising waste,
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THE CIRCULAR ECONOMY (CE)

- CE = policies that aim at reusing, repairing, sharing, and recycling products
and resources to create a closed-loop system, thus minimising waste,
pollution, and CO, emissions

- If waste is not recycled, the global matrix of technical coefficients is:

a6 41r 418 419
axe a7 A ax9
as a7 asg asg
ase  a47  aAsg  a49
0 0 0 0
366 d67 368 69
are arr  arg a9
dge dg7 g3  dg9
496 dg97  dg9g  d99
0 0 0 0

ai1 a2 413 a4
a1 axp a3 ax
asl a2 a3 as
d41 @42  A43 a44
0 0 0 0

a1 d62 de3 64
ar1  ar2  arz  arn
ag1 dg2 dg3 dg4
dg1  d92 d93 A9
0 0 0 0

>

I
cocoocoooocoocooo
cooooocooooo

( UNIVERSITY OF LEEDS ) CE-2A-T10-SFC MODEL OCTOBER 2023


https://www.marcopassarella.it/wp-content/uploads/Presentation_Pisa_2022.pdf

THE CIRCULAR ECONOMY (CE)

- CE = policies that aim at reusing, repairing, sharing, and recycling products
and resources to create a closed-loop system, thus minimising waste,
pollution, and CO, emissions

- If waste is not recycled, the global matrix of technical coefficients is:

a6 41r 418 419
axe a7 A ax9
as a7 asg asg
ase  a47  aAsg  a49
0 0 0 0
366 d67 368 69
are arr  arg a9
dge dg7 g3  dg9
496 dg97  dg9g  d99
0 0 0 0

ai1 a2 413 a4
a1 ax a3  ax
a1 a2 a3 axu
a4l a42 a3 a4
0 0 0 0
361 d62 963 64
arl  ar2  arz3  ar4
ag1 ds2 4933 as4
dg1  d92 d93 A9
0 0 0 0

>

I
cocoocoooocoocooo
cooooocooooo

- A CE innovation implies a change in technical coefficients...
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A siMPLE CE INNOVATION IN EU

- The new matrix will be:

ail < an 212 < app 313 < a3 a£4 < 314 315 >0 aie a7 ag aig 0

ahy < am ahy <am  ay <as  ay <ay, ah >0 | as aw as aw 0

ay < as ay <am  ayy <as ay, <ay ay >0 || as axy as  ax O

ay < am oy < am  ay < s ay, < ay  an >0 || ae  asw  as a0

_ ag >0 ar, >0 al; >0 at, >0 0 as¢  as7  asg  asg O
| A Sam ap <A A <A g < a3y i >0 || as  asr  as  ase 0
ay <an < ap  ady <aps &y, <ay, as>0| ae ar aw aw O

ag < ag Ay < ap Ay < as Ay < ay  a; >0 | as  ay  ass a0

ap, < agn  ap, < am  ap; < a3 Ay, < ag,  aAps > 0 || ags ag7  agg agg O

0 0 0 0 0 0 0 0 0 0

[} = = E Qe
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A siMPLE CE INNOVATION IN EU

- The new matrix will be:

/

aly <an  a, <an ay<as a,<al, as>0]| as a7 as aw O

Ay <an  ay <anm  ay < anm ay <ah a >0 | ax ay as aw O

ay < ay  ay, <apm  ah, <ap ay <ay, ay >0 | axs ay ap  ax 0

ay < am oy < am  ay < s ay, < ay  an >0 || ae  asw  as a0

A ay; >0 ag, > 0 ai; >0 ag, >0 0 ase a7 ass a9 0
a1 < a6l Ap < A A < A Ay < Ay g > 0 || a6 a7 as a0

ay <an < ap  ady <aps &y, <ay, as>0| ae ar aw aw O

ag < ag Ay < ap Ay < as Ay < ay  a; >0 | as  ay  ass a0

ag, < ao1  ap, < am Ay < aos  ap, < ay,  aps >0 || as a7 ags agy O

0 0 0 0 0 0 0 0 0 0

- Fall in coefficients defining the quantities of manufacturing and agricultural
products and services used as inputs in first area (o)

-I0-SFC MODEL OCTOBER 2023
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A siMPLE CE INNOVATION IN EU

- The new matrix will be:

’ /

aly <an  a, <an ay<as a,<al, as>0]| as a7 as aw O

Ay <an  ay <anm  ay < anm ay <ah a >0 | ax ay as aw O
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0 0 0 0 0 0 0 0 0 0

- Fall in coefficients defining the quantities of manufacturing and agricultural
products and services used as inputs in first area (o)

- Domestic waste now enters the production process in first area (o)
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A siMPLE CE INNOVATION IN EU

- The new matrix will be:

aly <an  a, <an ay<as a,<al, as>0]| as a7 as aw O

ay S an ap S anm Ay <A Ay < ay  an >0 |l ae ay as aw 0
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ay < am oy < am  ay < s ay, < ay  an >0 || ae  asw  as a0

A ay; >0 ay, >0 ag; >0 ag, >0 0 ase a7 ass a9 0
a1 < a6l Ap < A A < A Ay < Ay g > 0 || a6 a7 as a0

ay <an < ap  ady <aps &y, <ay, as>0| ae ar aw aw O

ag < ag Ay < ap Ay < as Ay < ay  a; >0 | as  ay  ass a0

ag, < ao1  ap, < am Ay < aos  ap, < ay,  aps >0 || as a7 ags agy O

0 0 0 0 0 0 0 0 0 0

- Fall in coefficients defining the quantities of manufacturing and agricultural
products and services used as inputs in first area (o)

- Domestic waste now enters the production process in first area (o)

- Manufacturing and agricultural products and services are used as inputs in
waste industry of first area (o)
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THE ROLE OF THE GOVERNMENT SECTOR

- There is a tendency for current technical coefficients to converge to target
CE values over time:

aj = aj—1+74- (a1 — aj-1) (30)
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where 4 is defined as:
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THE ROLE OF THE GOVERNMENT SECTOR

- There is a tendency for current technical coefficients to converge to target
CE values over time:

aj = aj—1+74- (a1 — aj-1) (30)
where 4 is defined as:

Va=Yao + T4 07 govy (31)

- The average speed of convergence of technical coefficients to their target
values is a linear, positive function of industry-specific government
expenditures
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FI1GURE 6. CE-ORIENTED
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F1GURE 7. CE-ORIENTED

Index

Index (A in stock)

a) Functional income inequality

©
=
|
o
-- EU
Row
@ |
c
o [ —
-

d) Newly produced waste

o
8

8
44—
)
Rl

— EU

B ~— RoW
° — Global
8 |

ol

3

o4

o
o
=)
o
N
=3
)
o

Number

20000

Index

GOV. SPENDING IN EU (CONT'D)

60000

40000

0

16000

12000

8000

b) Female employees

) Demand for i-th input in manuf. industry

|8 s
o 8] _—
T — EU Employess | b4 = —— Manufacturing
-~ EU: Share (right axis) 3 L
Row: Employges N £ —— Waste manag.
RoW: Share (right right) | 3 3 -~ Recycling
Fa o
T T T T u T T T T u
5 10 15 20 25 0 5 10 15 20 25
e) Non-renewable energy depl. f) Annual emissions of CO,
=3
3
— e
=)
g4
I
— EU O — EU
~ RoW 2 3| ~— RoW
—— Global = v —— Global
gl
53
— o_/’—
— @
T T T T u T T T T u
5 10 15 20 25 0 5 10 15 20 25
[m] = =

A

ITY OF LEEDS


https://www.marcopassarella.it/wp-content/uploads/Presentation_Pisa_2022.pdf

FINAL REMARKS

- The model provides a benchmark for other MA-IO-SFC models
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a) Introduce landfill limit and consumption constraints
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a) Introduce landfill limit and consumption constraints
b) Make additional experiments
c) Complete calibration with real data (Exiobase) / estimate coefficients
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FINAL REMARKS

- The model provides a benchmark for other MA-IO-SFC models

- Next steps:
a) Introduce landfill limit and consumption constraints

b) Make additional experiments

)
c) Complete calibration with real data (Exiobase) / estimate coefficients
)

d

Turn into n-area model
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Thank you

Download this presentation from:
https://www.marcopassarella.it/en/circular-economy-innovations-4/
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