The impact of technological
spillovers and capital trade on
climate policies

Marian Leimbach
(Potsdam Institute for Climate Impact Research)




Shortcomings in current state-of-the-art |1A
models

& modeling Induced technical change

¢ alternative energy technologies (e.g. biemass energy, carbon
seguestration)

¢ Interregionalllinkages (e.q. feneigni investments inte the energy.
SECIOoN)

¢ Interactions between climate policies and capital markets

¢ Concerns ol Seuthi(e.g., intra- andlintergenerational equity:and
responsibility)rane neglected

& Policy instruments are tieated exegenoeusly
s Spillevernsibeyend substiiutionrandileakagerefiecis
¢ Integration ol landiuse andivegetation moedels



Hypotheses:

¢ [lechnological spillovers will impact
cost of climate policy.

o Emissions trading will intensify.
foreign investments and capital trade

¢ Forerunners in climate policies
Penefit firom spillover effects



¢ New approach to multiregion modeling
(within an economic growth model
framework)

— Alternative to Negishi approach

— able to capture technological spillovers triggered by
foreign direct investments (exemplary for interregional
externalities, IRTS effects)

— Based on algorithm te find an intertemporall eptimum
(equilibrium selution)



Capturing technological spillovers

¢ Negishi approach does not completely
iInternalize spillover effect (production
prices)

» Modular approeach completely.
Internalizes spillover effect based on
distinguished! Import and export PrICes:

B (B)=0U(E)/ X (0) PE;- (E) S0l (L)) 0K ()
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Climate Policy

Keep global mean temperature below 2°C

Resultingl global emission paths: (from MINID):
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International Emissions Trading

¢ Globally allocated emission rights
correspond to global emission path

¢ Contraction& Convergence allocation rule

¢ [ransition from Grandfathering to Equal
per Capita allocation

¢ Emission permits allew: te extract rossil
FESOUIFCES



Region modules

¢ Ramsey type economic growth model
(maximizes intertemporal welfare of a
representative household)

¢ Control variables: investments, trade flows,
sectoral share on aggregated capital stock

¢ Foreign trade (consumption good, investment
good, ENErgy. reseurces, emission permits)

» Net exports/imports are restricted by bounds:
inr(t) = Xk_lir(t) / Xkri(t) = Xk_lri(t)



Generic Model — 4 World Regions

¢ [R1 — industrialized world region, low energy
resources endowment (e.g. Europe)

o IR2 — industrialized world region (e.g. North
America)

o DR1 — developing werld region, high energy.
resources endowment (e.g. OPECH)

» DR2 — developing world region, high productivity
growth (e.g. China, [ndia)



Spillovers via foreign direct investments

ATEP; = X (EDI(t)/K(1))"* B*(TEP.(t)-TFEP;(1))

TEP: Toetal fiacter productivity,
& Capital steck
v, B ParFamEters



Convergence of regional welfare measure
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Climate Policy

Welfare Changes

withET with Spillovers with ET & Spillovers




Per capita consumption gains from Spillovers
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year

Consumption gains from Spillovers




Price level

Consumption goods (no spillovers)
Consumption goods (spillovers)
Capital goods (ho spillovers)
Capital goods (spillovers)




REMIND1.0

Incorporates advanced features of the global IA model

¢

¢
¢
\ 4

endogenous technological change (LBD, R&D)
separate energy and extraction sector
Investment dynamics

No CCS

4 \World Regjons:

¢

¢
4
¢

— Industrialized world region, Ilow: energy: Intensity.
— ndustrialized world region, Nigh Iapeuir produCtViEty,
— developing world region, high productivity: growth



Spillovers via foreign direct investments

ALE; = FDIygn (£)/Ki(£) * B*(LEysa(t)-LE (L))

AEE; = EDIg g (O/K(t)™ B (EE R (E)-EE (L))

LE:
= =

9o o5

Labour efficiency.
ERergy: efficiency.
Capitall steck
Parameters




Consumption Losses (nho spillovers)

Consumption losses (with spillovers)




Consumption gains from Spillovers




Capital Stock in USA's extraction sector
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Difference in Foreign Direct Investments (Between
Spillover and Non-spillover case)

EUR _CHN

EUR_ROW

USA_CHN

USA_ROW
— & -World

trill. $US

Difference in Foreign Direct Investments (between Climate
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Difference in Foreign Direct Investments
(between ET and no ET)
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Preliminary Conclusions

» Modelling technological spillovers will
result in higher consumption levels

¢ [lechnological spillovers lead to
different regional cost off mitigation

¢ Emissions trading and Climate Policy
change the direction of fiereign
IRVEStmMERS

¢ Forerunners in climate policy, benefil:
irom spillovers



