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ECOLOGICAL AND POST-KEYNESIAN ECONOMICS

Similarities:
I consumption & production theory
I irreversibility of historical time, path dependency
I fundamental uncertainty (not only risk)



DIFFERENCES

Post-Keynesian:
I macroeconomic theory, focus on

finance, endogenous money
I emphasis on pushing demand

Ecological Economics:
I economy as subsystem of

ecological system
I growth driven by energy and

material use
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A finite global ecosystem relative to the growing economic subsystem
(after Daly, 1990; Goodland and Daly, 1990)

B) “Full World” – Economy



STOCK-FLOW CONSISTENT MODELS

I model money flowing through monetary economy
I stocks generate flows, flows change stocks of money
I endogeneous money creation via loan origination

[Lavoie/Godley 2007]



INDUSTRY INTERLINKAGES: INPUT-OUTPUT (IO)

I flows of goods and services through sectors of real
economy

I aij ≥ 0: flow of inputs from sector i to sector j

source: Miller/Blair 2009
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INDUSTRY INTERLINKAGES: INPUT-OUTPUT (IO)

I flows of goods and services through sectors of real
economy

I aij ≥ 0: flow of inputs from sector i to sector j
I vectors: x: gross output. d: net output (GDP)

x = ax + d (1)

x = (1− a)−1 d (2)

including prices Pi:

Aij = aijPi. (3)



RIPE FOR A SYNTHESIS

I analyze the interplay of economic decisions, money policy
and ecological impact

I important for macroeconomic management
I luckily: no theoretical impediments [Gowdy 1991,

Kronenberg 2010]



STOCK-FLOW CONSISTENT INPUT-OUTPUT MODEL



ACCOUNTING IDENTITIES – BALANCE SHEET MATRIX

Households

Production Indus.
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   Mh
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   Lp
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Gov./Banks
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Households Industry i ∈ {1, ...,n} Government ∑

Money Deposits +Mh −Mg 0

Loans −Li +Lg 0

Inventories +Ψi +∑i Ψi

Net Worth −Vh 0 −Vg −Vh −Vg

∑ 0 0 0 0
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GOVERNMENT / BANKING SECTOR
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Pays interest on deposits, receives money on loans and taxes.
Expenditures gp = Gp/Pp, ge = Ge/Pe exogeneously given.

Mg(t) = (1 + rM)Mg(t−1) + ∑i Gi + ∑i ∆Li − rL ∑i Li − T. (4)



HOUSEHOLDS

Households

Production Indus.

Cp

Шp

Money:
   Mh

Loans:
   Lp

Energy Indus.πe

πp

Money

Шe

Ce

Gov./Banks

TrMMh

Net Worth:
   Vh

invent.:
   Ψp

Loans:
   Le

invent.:
   Ψe

Money:
   Mg

Net Worth: 
   Vg

Loans:
   Lg

interest on
money
deposits

taxes

profits

C
o
n
su

m
p

.

profits

wage bill

wage bill

nominal and physical consumption, with Pi prices for different
goods:

C = α1(1− θ)∑j Xj + α2Mh(t−1), (5)

ci = CC0
i /Pi with ∑j C0

j = 1. (6)
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disposable income Y, taxes T and update of money stock Mh(t),

Y = ∑i Xi + ∑i Πi + rMMh(t−1), T = θ · Y, (7)

Mh(t) = Mh(t−1) + ∑i Xi + ∑i Πi −∑i Ci − T + rMMh(t−1). (8)



INDUSTRY SECTORS – FOR n = 2
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DETERMINATION OF PRODUCED GOODS

s(t): sales. sX
(t): expected sales. ψ> (∆ψ>): targeted inventory

(change). β, γ < 1 : partial adjustment accelerators

sX
(t) = βs(t−1) + (1− β)sX

(t−1). (9)

ψ> = σ>sX
(t), (10)

∆ψ> = γ
[
ψ> −ψ(t−1)

]
. (11)

⇒ x = sX
(t) + ∆ψ>

(t). (12)

x: realized total production.



PRICING AND WAGES

wages:

li = λixi, (13)

W = ∑i Xi = ∑i ωiλixi. (14)

pricing based on expected costs with markup φi(t):

Pi(t) = (1 + φi(t))
[
ωi(t−1)λi(t−1) + ∑k Pk(t−1)aki(t−1)

]
. (15)



DETERMINATION OF REALIZED SALES AND

INVENTORIES
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ξ: intermediate purchases. Eij: money payments between
sectors.

ξ = a · x. (16)
Eij = aijPixj. (17)



DETERMINATION OF NEW STOCKS

realized sales:

s(t) = c + ξ+ g. (18)

realized inventory stock and loans to finance them:

ψ(t) = ψ(t−1) + x(t) − s(t), (19)

Li(t) = Ψi(t) = ψi(t)

[
ωi(t−1)λi(t−1) + ∑k Pk(t−1)aki(t−1)

]
. (20)

profits distributed to households:

Πi = Ci + Gi −Xi + ∑j Eij −∑j Eji − rLLi(t−1) + ∆Ψi. (21)



ALL MONETARY FLOWS
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FLOWS OF MATTER AND ENERGY IN THE ECOSYSTEM



TRANSACTION MATRIX

Households Industry i Government ∑
Current Account Capital Acc.

Govt. Spending +Gi −∑i Gi 0

Taxes −T +T 0

Consumption −∑i Ci +Ci 0

Wage Bill +∑i Xi −Xi 0

Intermediate Purchases ∑i Eij −∑j Eij 0

Profits +∑i Πi −Πi 0

Interest on Money Deposits +rMMh(t−1) −rMMg(t−1) 0

Interest on Loans −rLLi(t−1) +∑i rLLi(t−1) 0

∆ Money Deposits −∆Mh +∆Mg 0

∆ Loans +∆Li −∑i ∆Li 0

∆ Inventory Value +∆Ψi −∆Ψi 0

∑ 0 0 0 0 0



OVERVIEW PARAMETERS

parameter name general model model presented

Household consumption parameters α1 , α2 α1 = 0.8, α2 = 0.2

Input-Output matrix a =
(

aij

)
a =

0.48 0.60

0.02 0.15


Price matrix P = diag(Pi) P =

1 0

0 1


Partial adjustment accelerators β, γ β = 0.75, γ = 0.5

Government spending G Gp = 46.6, Ge = 0

Consumption C0 C0
p = 0.961, C0

e = 0.039

Individual markups φ φp = 0.3333, φe = 0.1364

Interest rates rM , rL rM = 0.04, rL = 0.05

Tax rate θ θ = 0.48

Inventory to sales ratio σ> σ> = 0.5

Labor demand per output unit λ
ωpλp = 0.25; ωeλe = 0.13

Wages per labor unit ω



STUDY ENERGY PRICE SHOCKS

Motivation:
I historically, recessions were correlated with high energy

prices

source: Murphy/Hall 2011
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IMPACT OF AN INCREASE IN ENERGY MARKUP φe

I increase markup φe on Energy (0.1364→ 0.4).
I low price elasticity→ increase C0

e ,
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I Left: change of consumption pattern.
I Right: increase in prices, drop in real demand.
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EXPLANATION FOR ENERGY PRICE SHOCKS

0 5 10 15 20 25 30 35 40
Time

0.0

0.2

0.4

0.6

0.8

1.0

va
lu

ed
 in

 m
on

ey

0 5 10 15 20 25 30 35 40
47
48
49
50
51
52
53
54

0 5 10 15 20 25 30 35 40
1
2
3
4
5
6
7
8

consumption C
consumption Cp
wage bill Wp +We

consumption Ce

0.0 0.2 0.4 0.6 0.8 1.0
Time

0.0

0.2

0.4

0.6

0.8

1.0

va
lu

ed
 in

 m
on

ey

0 5 10 15 20 25 30 35 40
0.9

1.0

1.1

1.2

1.3

1.4

price pe
price pp

0 5 10 15 20 25 30 35 40
93
94
95
96
97
98
99

100
101

real demand dpp 0
p +dep

0
e

I increased prices reduce real demand
I wage income drops→ nominal demand decreases
I Keynesian multiplier effect
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