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Challenge 1: GDP growth falling
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Challenge 2: Unemployment rising
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Challenge 3: Real disposable incomes falling
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Challenge 5: Energy consumption stagnant

Energy consumption per capita (TOE/pop)
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Emissions (Tonnes of CO2 equivalent) per capita
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» EU is a closed economy
» 90% of demand is internal

> Increase in real incomes can boost demand, lead to growth,
employment

» BUT

» Higher growth can result in higher output and subsequently
higher emissions

» Several proposed solutions
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Some proposed solutions

v

Keep growth very low or even zero

» Through reduction in demand (who reduces?)

v

High investment in innovation technologies

» Absolute decoupling (who invests?)

v

Emissions regulation through climate taxes (tax whom?)

v

Carbon pricing (how do you price?)

Redistribution?

v
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The Policy Challenge

» Regardless of policy decision, solutions are not trivial

» The economy is complex with multiple integrated sectors

» HH, firms, financial, government
» Policy response in one sector might feedback a negative
response in another

» Need to have a framework that tracks policy response across
all sectors of the economy

» Social Accounting Matrices (SAMs) (Taylor 2004)
» Stock-flow consistent models (SFCs) (Godley and Lavoie 2007)
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National Accounts
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» Balance sheets: Net worth (asset, liabilities) — Stocks
» Flow of funds: sources and uses of funds — Flows

» Combined in the Integrated Economics and Financial Accounts
(ECB quarterly reports)
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Euro region Household Sector
Table: Household Balance Sheet (EUR Billions)
Category Balance 2012-Q4 2013-Q4 % A
Non financial assets Non-financial assets 29,625 29,041 | 68% | -584
Housing wealth 28,055 27,435 | 64% | -620
Currency and deposits 7,046 7,225 | 17% | 179
Securities and derivatives 1,537 1,365 | 4% | -172
Financial assets Loans -6,196 -6,152 | 14% 44
Shares and equities 4,310 4,858 | 11% | 543
Insurance and pension 5,939 6,184 | 14% | -245
Other 195 169 -26
Net worth 42,456 42,685 229

Source: ECB Monthly Bulletin May 2014
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Euro region Household Sector

Table: Household Flow of funds (EUR Billions)

Flows 2013-Q4
Total income (all sources) 7,059
Net social contributions receivable 182
Tax -962
Gross disposable income 6,279
Consumption -5,507
Gross savings 829
Consumption of fixed capital -407
Net capital transfers -4
Change in worth of stocks -189
Net savings (A net worth) 229

Source: ECB Monthly Bulletin May 2014
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National Accounts

v

Economic activity is captured in monetary terms in two
primary accounts

v

Balance sheets: Net worth (asset, liabilities) — Stocks

Flow of funds: sources and uses of funds — Flows

v

v

Combined in the Integrated Economics and Financial Accounts
(ECB quarterly reports)
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National Accounts

v

Economic activity is captured in monetary terms in two
primary accounts

v

Balance sheets: Net worth (asset, liabilities) — Stocks

» Flow of funds: sources and uses of funds — Flows

» Combined in the Integrated Economics and Financial Accounts
(ECB quarterly reports)

>

Link economic activity (monetary) with the environment
(physical)
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Balance Sheet
Households Production Financial
— - Govt. >
Unemp. Workers Capitalists | Firms Energy - X Energy - R | Banks Central Bank

Capital stock +K +K* +KR +K

Inventories +IN +INX +INV

Cash +Mm" +Mmk +M 0

Bank Deposits +D" +D* Db 0

Advances —Ab —A 0

Bills +B* +B® -B 0

Loans ~Lf -1 -L® +L 0

> 0 +vh +Vk +vf +vX +VR 0 0 —Ve | +NV
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Transition Matrix

Households Production Financial [
— - - Govt P
Unemp.  Workers  Capitalists | Firms  Energy - X Energy - R | Commercial Banks _Central Bank |

Consumption —cu —ch —ck +$ -G 0
Energy —EB +EX +ER 0
Investment +1 +1X +IR 0
Alnventories +AIN +AINX 0
Wages +wB -wB 0
Unemp. Benefits | +UB -uB 0
Bank profits né né 0
Firm profits +nf -nf 0
Energy profits +NnE —nx —nr 0
CB profits —nce +nee 0
Taxes —Th Tk -7 -T* -TR +T 0
i Advances —raAe1 +raAe-1 0
i Deposits +rgDh_,  +raDk —rgDe—1 0
i Bills +r,Bb +r,BEE —rpBe1 | 0O
i Loans —nLf_, —nL¥ —nLf | 4rley 0
AAdvances +AA —~AA 0
ACash —ach —ACk +AC 0
ADeposits N —ADk +AD 0
ABills +AaBb +ABCE —AB 0
ALoans +AL" +ALX +ALR —AL 0
> 0 0 0 0 0 0 0 0 0 0
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Key model assumptions

» Agent’s decisions are adaptive, based on past variables

» Decisions are made on real variables, accounts maintained in
nominal variables

» Agents have a liquidity preference

» Households: deposits
» Firms: inventories

» Production requires three complimentary inputs: Labor,
Capital, Energy

> Prices are set by producers as markup over costs

» Investment decisions are determined by capacity utilization rate
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Firms - Production

» Output (Y;) = Sales (S;) + change in inventories (AIN;)

» Sales (5¢) = HH demand (C;) + Government demand (G;)
» Inventories (/N;) = unsold stock of produced goods

» Production process requires three complimentary inputs

» Capital: Ky = Y:/Evk
» Labor:N; = Y;/Ewvn
» Energy:E; = K:/éke

> Prices = markup over unit costs times tax
> Py = UCt(]. + 9)("‘7’)
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Firms - Investment

> Investment = Inventories growth + capital stock growth

» Desired investment in inventories

» Fraction of past sales as inventories

» Investment = target stock less existing stock
» Desired investment in capital stock

» Capacity utilization ratio
» Investment = depreciation + target capital stock
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Energy and Emissions

> Energy is supplied by two energy producers

» a high-emissions, non-renewable input X

» a O-emissions, renewable input R

» Share of clean energy is exogenously determined (policy
variable)

» Energy production = energy demand by firms
> price of energy = pf = UCE(1 +0)(1 +7).X;

» X; is an exogenous extraction cost

» Firms and non-renewable energy production — results in
emissions

> GHG; = GHG;_1(1 — &) + (y; + y{)/¢ce
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» Experiment 2: Investment in capital and energy productivity
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Experiment 1 - Reduction in Consumption

> Slow growth hypothesis:

» Consumption|—Demand—Production]
» —Wages|—Production|—Emissions]

» But what about secondary effects of this policy?

» Impact on consumption distribution?
» Impact on unemployment?

» Impact on government spending?

» Test the above questions with a 10% reduction in consumption
expenditure
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Key parameters

Parameter Value Description
Nk 5%  Capitalist population

1 Unit wage rate

1 Labor productivity per unit of labor
0.8  MPC income

0.2  MPC wealth

0.1  Depreciation rate

0.2  Tax rate

0.1  Mark-up on costs
0.5  Minimum consumption
0.01 GHG decay
0.1  Share of renewable resource

S SRR S
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Experiment 1 - Output

Real output
EUR Billions
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Experiment 1 - Income

EUR Billions
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Experiment 1 - Unemployment
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Experiment 1 - Capital and Energy

3400

2600

Capital Stock and Energy Bill (Nominal: EUR. Billion)
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Experiment 1 - Cyclical adjustment

Profit Share vs Wags Share

Profit Shars (3}

Wzgs Shar= (%)
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Experiment 2 - Innovation

» Generic production function of firms:

» Output: Y =Ff (Kf,L, E),
» Y=output, Kf=firm capital, L=labor, E=energy
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Experiment 2 - Innovation

» Generic production function of firms:

» Output: Y =Ff (Kf,L, E),
» Y=output, Kf=firm capital, L=labor, E=energy

» Generic production function of energy producers:

» E=f (KE,X)
» KE =Energy capital, X =non-renewable input
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Experiment 2 - Innovation

» Two innovation parameters

» Capital per unit of output: K =Y /Eyk
» Energy per unit of capital: E = K/¢ke
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Experiment 2 - Innovation

» Two innovation parameters

» Capital per unit of output: K =Y /Eyk
» Energy per unit of capital: E = K/{ke

» £ is a technology parameter

» Increase in values of £ implies technological innovation
(efficiency)
» Lower input requirement
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Experiment 2 - Innovation

» We can derive the following identity
Y

= §ykéKE

» Scenario 1

» Assuming {yx = Exe = 1 and there is no change (A& = 0)
» if Y |— K|— E | (low growth scenario)

» Scenario 2

> If innovation is allowed (A¢ > 0) and output goes up Y >0
» then for the energy to go down (E < 0) the following
condition must hold

éYK +éKE > Y

> the two components collectively must show a higher growth

than output
» QOutcomes might vary depending which component is growing
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Experiment 2 - Three innovation scenarios

Conclusions
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Scenario §YK SKE
Business-as-usual BAU 1 1
Increase in capital efficiency only I 1.2
Increase in energy efficiency only [l 1 1.2
Increase in capital and energy efficiency Il 1.2 1.2
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Experiment 2 - Income
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Experiment 2 - Unemployment and emissions

. Unemployment rate GHG smissons
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transfers, lower tax revenues
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Conclusions

» Experiment 1 - Reduction in consumption expenditure

» Double burden on the government: high unemployment
transfers, lower tax revenues

» Experiment 2 - Innovation in capital and energy productivity

» Little change on aggregate demand, reduction of inequality by
redistributing from capitalists to workers
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Further Possible Experiments

v

Endogenous tax

v

Endogenous depreciation rate

v

Endogenous labor productivity

v

endogenous non-renewable input X extraction costs

v

Higher share of renewable energy
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Future extensions

» HH investment in financial and physical assets

» Distinction between firm owning capitalists and bank owning
capitalists

» Profit, capital gain taxes

» Employment in multiple sectors

» Endogenous technological change

» Endogenous energy allocation

» Output and population growth

» Model calibration: (Eurostat data for the EU)
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Modeling framework

» The model factors in all major sectors in an economy
» Analytical and tractable
» Can be increased in complexity

> Allows testing various policy scenarios — establish
counter-factuals

» Can be adapted for country/world level analysis
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Thank you!
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