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Abstract

We study how incumbent governments can induce clean investment in the
face of political turnover. In a dynamic model with uncertain future climate
policy, we show that Contracts for Carbon Differences (CCfDs) mitigate un-
derinvestment by guaranteeing a fixed carbon price to firms. When commit-
ments are credible across political administrations, CCfDs can replicate the
full-commitment investment benchmark. However, political uncertainty cre-
ates asymmetric distortions: governments that lose office face over-production
and excess emissions, while re-elected incumbents may induce underproduction.
Our results reveal a tradeoff between investment credibility and democratic flex-

ibility, with implications for the design of long-term climate policy.
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1 Introduction

Climate policy, especially carbon taxes, is a key instrument in global efforts to com-
bat climate change by putting a price on carbon emissions. As of today, numerous
countries have implemented various forms of carbon pricing, although the scope,
structure, and effectiveness of these policies vary significantly across regions (Postic
and Fetet (2020)). Politically, the adoption and sustainability of carbon taxes are
fraught with unpredictability. Policymaking, among other things, is subject to elec-
toral cycles (Harstad (2020)), lobbying by interest groups (Kalkuhl et al. (2020)),
and shifts in public opinion (Ewald et al. (2022)). These factors can result in abrupt
policy reversals or diluted tax implementations, undermining their potential impact.
As Brunner et al. (2012) put it, from a public choice perspective, the government con-
sists of changing individuals with evolving preferences. Different stakeholders, with
conflicting interests, strive to shape policies to their benefit. For example, current
officeholders might lower the carbon price to boost economic growth before elections
to gain votes. Policy risk also arises from shifting political majorities, leading to
alternating special interests being represented (Strausz (2009)). Consequently, car-
bon policy can vary significantly depending on the ruling political party, influenced
by their ideologies and constituencies. For instance, political resistance has led to
the rollback or weakening of carbon tax policies in various jurisdictions, reflecting
the contentious nature of such measures. A notable example of political resistance
leading to the rollback of carbon tax policies is the case of Australia. In 2012, the
Australian government, led by the Labor Party under Prime Minister Julia Gillard,
introduced a carbon pricing mechanism stemming from the 2011 Clean Energy Act.
Shortly after, Liberal-National Coalition, led by Tony Abbott, won the 2013 general
election. True to his campaign promise, the Abbott government repealed the carbon

tax in 2014, just two years after its implementation.

Central to these issues is the problem of time-inconsistency. In their seminal pa-



per, Kydland and Prescott (1977) famously mentioned that "economic planning is
not a game against nature but, rather, a game against rational economic agents".
The essence of the time consistency problem is that a policy considered optimal by
economic policymakers initially, when it can shape the expectations of households
and firms, often ends up not being implemented later, once those expectations have
already influenced private behavior. Consequently, policymakers tend to revise their
decisions. This phenomenon often results from the differing timelines of political
cycles and the slow, cumulative nature of environmental impacts. While politicians
may prioritize policies that yield immediate benefits to secure re-election or public
approval, the long-term nature of climate change requires sustained and consistent
efforts over decades. Consequently, this misalignment can lead to insufficient or in-
consistent policy measures, undermining the overall effectiveness of climate action
and most importantly, create a hold-up problem (Williamson (1975)), where firms
under-invest as they fear being stuck with stranded assets (Kalkuhl et al. (2020)).
Not too distant from the notion of time-inconsistency, is the incomplete contracts lit-
erature and more precisely, the aforementioned hold-up problem. This occurs when
investors cannot guarantee themselves a sufficient share of the return through ez-post

bargaining, say with the regulator.

Solutions that have been explored include establishing independent climate insti-
tutions (Helm et al. (2003)), setting legally binding emission targets, and integrating
climate goals into broader economic planning, such as making contingent trade agree-
ments (Harstad (2024)) or targeting investment subsidies into sectors that are com-
plementary to future green investment possibilities (Harstad (2020)). One approach
to mitigating policy risk is the use of Carbon Contracts for Difference (CCfDs). These
financial instruments function as a commitment device by ensuring that firms receive
compensation if the actual carbon price falls below a pre-agreed strike price. Con-

versely, if the market carbon price exceeds the strike price, firms return the excess to



the government. C'CfDs thus serve to stabilize expectations and de-risk investments
in low-carbon technologies, providing a mechanism through which governments can
credibly commit to climate policy goals even in the face of political turnover (7).
While contracts for difference have been deployed in some jurisdictions, such as in re-
newable electricity markets (May et al. (2018)), their broader implications regarding
policy continuity, investment behavior, and democratic governance remain underex-

plored.

This paper contributes to the literature by examining the role of CCfDs in ad-
dressing the hold-up problem and improving policy implementation in the presence
of political uncertainty. We develop a theoretical framework that models firm behav-
ior under policy uncertainty and demonstrate how C'CfDs, under strict conditions,
can act as an implementation device that can enable a desired investment outcome.
We show that CCfDs can provide firms with a level of certainty that traditional car-
bon pricing mechanisms fail to achieve. However, while C'CfDs can enhance policy
credibility and reduce uncertainty for firms, they do not necessarily implement the
desired ex-ante level of production or emissions reductions. Since C'CfDs provide a
subsidy-like effect by stabilizing carbon prices, they may encourage firms to increase
their output beyond what would be socially optimal under a fully credible carbon
pricing regime. This can trigger a rebound effect, where the increased production
partially offsets the intended environmental benefits of the policy. In particular, if
the CCfD strike price is set too high, firms might overproduce and emit more than
they would under a well-functioning and predictable carbon tax, highlighting a fun-
damental limitation of C'CfDs in fully aligning private incentives with the social cost

of carbon.

The remainder of this paper is structured as follows. Section 2 situates our anal-

ysis within the broader literature on political commitment, time inconsistency, and



climate policy uncertainty. Section 3 develops the theoretical model, highlighting the
investment decisions of firms in the face of uncertain future carbon taxes. Section
4 introduces C'CfDs as an implementation device and examines their effectiveness in
different political environments, Section 5 discusses broader implications, including
potential trade-offs between policy credibility and democratic flexibility. Finally, we

conclude with policy recommendations and directions for future research.

2 Relation to the literature

2.1 Commitment, political cycles and time inconsistency

Commitment in economics refers to the ability of policymakers to make credible
promises about future policies. The importance of commitment has been highlighted
in numerous studies, most famously including Kydland and Prescott (1977). They
argue that policymakers, if left unchecked, may have incentives to deviate from previ-
ously announced policies to achieve short-term objectives, leading to suboptimal long-
term outcomes. Rules ensure predictability and prevent policymakers from changing
course based on short-term incentives, which can lead to time inconsistency. This
problem is particularly pronounced in monetary and fiscal policies, where govern-

ments may renege on commitments to low inflation or sustainable debt levels.

One proposed solution to the commitment problem is the establishment of inde-
pendent institutions, such as central banks, which can credibly commit to policy ob-
jectives without political interference (Rogoff (1985)).By insulating decision-making
from short-term political pressures, these institutions enhance policy credibility and
reduce uncertainty for economic agents. Similarly, fiscal rules and legally binding pol-
icy frameworks have been implemented in various countries to reinforce commitment
to long-term objectives (Alesina and Perotti (1996)). The interaction between com-

mitment and political cycles has significant implications for investment and long-term



economic growth. When governments lack credibility, firms and investors face un-
certainty about future policies, leading to suboptimal investment decisions. Alesina
and Tabellini (1990) argue that short-term political pressures may lead to suboptimal
public investment decisions, where governments prioritize projects with immediate
electoral benefits rather than those that enhance long-term productivity. This dy-
namic can distort capital allocation, leading to inefficiencies in infrastructure and
public services that are crucial for sustained economic growth. Additionally, firms
operating in environments with high political risk tend to adopt more conservative
investment strategies, preferring shorter payback periods and lower capital commit-
ments (Gulen and Ion (2016)).This conservative approach can hinder innovation and
long-term technological advancements, further affecting national competitiveness. In
response, Harstad (2020) argues that strategically designed investment subsidies can
mitigate this problem by directing support toward technologies that facilitate further
decarbonization over time. Such subsidies target sectors that are complementary to
future low-carbon investments, ensuring that initial commitments lead to sustained

emissions reductions.

2.2 Incomplete contracts and implementation

The central idea within implementation theory is to design rules or mechanisms that
ensure a particular social choice function (a rule mapping preferences to outcomes)
is implementable, meaning it arises as the equilibrium outcome of a game induced by
the mechanism. A core challenge lies in reconciling incentive compatibility with the
broader goals of efficiency, equity, or welfare maximization. Implementation theory
examines how economic policies or mechanisms can be designed to achieve desired
outcomes despite strategic behavior by agents. Originally developed within mech-
anism design (Maskin (1999)), implementation theory has been widely applied in

public economics, contract theory, and institutional design.



A key insight from implementation theory is that policies must be incentive-
compatible to ensure compliance. Governments face challenges in designing mecha-
nisms that align private incentives with socially optimal outcomes, especially when
there is asymmetric information or strategic manipulation (Moore and Repullo (1988)).
For example, in public-private partnerships, incomplete contracts may lead to rene-
gotiation that benefit politically connected firms rather than optimizing efficiency
(Tirole (1999)). From an investment perspective, implementation theory suggests
that governments should design self-enforcing agreements that remain robust to po-
litical and economic fluctuations. One approach is the use of commitment devices,
such as independent regulatory agencies or automatic stabilizers, which reduce the

discretionary power of policymakers and enhance credibility (Acemoglu (2003)).

In the context of climate policy, and central to our paper, implementation theory
supports the design of mechanisms such as Carbon Contracts for Difference, where
governments commit to predetermined carbon pricing structures, reducing uncer-

tainty for investors in low-carbon technologies.

2.3 Carbon contracts for difference

Carbon Contracts for Difference (CCfDs) are financial instruments designed to in-
centivize investment in low-carbon technologies by mitigating risks associated with
carbon pricing and in some cases, with market uncertainties!. CCfD payments are
triggered when the effective carbon price differs from a previously determined strike
price. Note that if the carbon price falls below the strike, the firm gets compensated
for the difference. If the carbon price rises above the strike, the payment burden
is reversed and the firm pays the government. CCfDs are particularly useful for

capital-intensive technologies like green hydrogen production, carbon capture and

! This is notably the case in Germany, where CCfDs also cover the difference in CAPEX and
OPEX of cleaner processes, compared to a less climate-friendly benchmark, see (Federal Ministry
for Economic Affairs and Climate Action (BMWK) (2022))



storage (CCS), and advanced renewable energy systems, where high upfront costs

and long payback periods often deter private investment (7).

Carbon Contracts for difference have recently gained traction in the literature.
Notably, previous work has highlighted the importance of contract design, empha-
sizing strike prices and durations that balance investor (firms) incentives with gov-
ernment cost-effectiveness, as explored by 7. However, while C'CfDs offer significant
benefits, their design must balance government expenditure with efficiency concerns.
Setting the strike price too high could lead to excessive government payouts, while
setting it too low may fail to incentivize sufficient investment. Moreover, CCfDs do
not directly impose emissions caps, meaning that without complementary policies,
they could inadvertently lead to increased overall production and emissions—a phe-

nomenon known as the rebound effect.

This paper builds on these insights by examining how C'CfDs function as an im-
plementation device in the face of political uncertainty. While they reduce investment
risk for firms, their effectiveness in fully aligning private incentives with long-term
welfare goals remains an open question and our conclusions show that one must be
cautious when designing such contracts. The next sections explores this issue in
greater depth by developing a theoretical framework that captures the interaction

between policy credibility, firm behavior, and implementation constraints.

3 The Hold-up problem under uncertainty

3.1 The timing of the game

Consider a simple biparty setting. Let 7/ be the incumbent government’s optimal
tax, which is equal to its perceived social cost of carbon and assume that firms base

their abatement decisions (e) - which will come into effect in the next period - on their



expectations of the future tax rate, rather than solely on the current government’s
policy announcement. This creates a commitment problem, as political uncertainty
implies that 7 may differ from 77 if the challenger party is elected in period 2. Con-
cretely, this means that the incumbent government doesn’t have full control regarding
the firm’s carbon intensity decision in period 1 to be effective in period 2; where it

may, or may not, remain in power.

The sequence of decisions is as follows:
1. Period 1:

e The incumbent government announces a tax 7/ equal to its perceived social

cost of carbon and to be effective in the next period.

e Firms invest in abatement technology e, based on their expectation of the
future economic environment, which is in part dictated by expected tax
E[r] = M+ (1—)\)7¢, where A denotes the instantaneous probability that

the incumbent is reappointed and where 7¢ is the challenger’s announced

policy.
2. Period 2:

e If the period 1 government is reappointed, 7 = 7/ is implemented, other-

wise 7 = 7¢

e Firms produce quantities ¢(e, 7)

3.2 The firm’s problem

The representative price-taking firm operates in a market with downward-sloping
demand, characterized by D’(p) < 0, where p is the global market price for the good.
We make the simplification that the firm is a price taker and that it operates in an

international setting such that it can’t transfer the carbon-tax burden to consumers



in the short-run. The firm faces uncertainty regarding the effective carbon tax 7 that
will be realized in the next period but must decide on its emission intensity e before
elections happen and accordingly, before the period 2 tax is realized. The firm’s
emission intensity e can be reduced through costly investment, with the cost function
K (e) satisfying K'(e) < 0 and K"(e) > 0, reflecting decreasing marginal returns to
abatement investment.

In period 2, after observing the realized tax 7 € {7!,7¢}, the firm chooses its
production level ¢, with production costs defined by C’(q) > 0 and C"(q) > 0, to
maximize its profit. The problem is solved by backward induction: starting from the
firm’s optimal production choice in period 2 and then determining its investment in

abatement at time 1. The firm’s optimization problem can thus be written as:

maxE[r] = E | max (pg — erq — C(q)) K (e) (1)

~~
period 2

where in a biparty setting, the first period’s problem becomes

maxBlr] = A [pg! (e, ™) — eq’ (e, )7 = (o’ (e, 7))

+ (1= A) [pg“(e,79) = eq®(e,79)7C = C(¢%(e,79))] = K(e)  (2)

Solving by backward induction, we get the second-period first order condition with

respect to ¢

-y g

Which states that the marginal benefit of producing more, which is the sales price

minus the tax payments, is equal to the marginal cost of production. In expectations,

10



this becomes

E [p— e\ 7!, 7Y — —agqq)} =0
9C(q") aC(¢%)
I I _Cy _ _ e, I _C _
AMp—rTie(A\,T,77) 2 + (1= [p—7"e\, 7 ,7Y) 2 0
rearranging

I c
A [p i 7'16(/\,7'],7'0)] + (1 . )\) [p B T16<>\,TC,TC>] _ )\a%(q ) 4 (1 _ )\)606(61 )

q q

(4)

Where the expected period 2 output under uncertainty ¢“(e, A, 77, 7¢) is the so-
lution to (4) and is determined by both parties’ announced tax rates as well as by
the probability that the incumbent remains in power. We make the assumption that
there is no ex-ante uncertainty regarding the shape of the production cost function
C(q) in period 2. Going back to the period 1 problem to solve for the choice of

emission intensity, we compute the first-order condition with respect to e.

—rlgl(e,71) —er

I I
) lpaq (e,7")

;9 (e, OC (' (e,7T)) 8q1(e,Tc,)\)]
Oe

Oe dq de

de

+(1 — >\) [pan(e, TC) - TCqC(€7TC) - eTc . achie: Tc) _ oc (qc((;(qeaTc)) 6(105;6’ TC)] _ 8[((6)

rearranging and invoking the envelope theorem,

A=l (e, 7)) + (1= 2) [-794C (e, 79)] — af;@ —0
Or,
_(")l;ie) = A" (e, 7] + (1 = N) [79¢ (e, )] (5)

Equation (5) yields the solution e*(\, 77, 7¢), which is the carbon intensity choice
under uncertainty, and states that the marginal benefit of reducing the per-good car-

bon intensity is equal to the expected savings in total tax payments from doing so.
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It follows that the higher the expected tax 7, the more the firm will choose to abate.
In a two party setting, this carbon intensity decision is a function of both parties’
announced tax, but also of the instantaneous probability A that the incumbent gov-

ernment will remain in power in period 2.

This result highlights the importance of policy credibility in influencing firms’
abatement decisions. If firms anticipate significant policy uncertainty, they may
under-invest in abatement (from the incumbent’s point of view) due to the risk of
a lower tax in the future. This aligns with the broader literature on policy-induced
investment under uncertainty, where firms discount the effectiveness of future policies
when they lack commitment mechanisms. In the next section, we quantify that risk

and show how it affects the firm’s profits, highlighting the cost of uncertainty .

3.3 The uncertainty cost

We now show how the uncertainty on 7 is costly for the firm. Consider €2, which will

denote the policy uncertainty cost. This can be expressed by
Q=7n(q,e,7)—m"(q", e, 1) (6)

Note that 7*(¢“,e", 7") is the ex-post profit under uncertainty and that 7(q,é€,7)
is an ex-post counterfactual and predictable profit. The easiest way to frame this
term is to ask oneself "Had the firm been able to optimize based on the true value of
T how would it have chosen q and e?" Therefore, a no uncertainty framework can
be interpreted as a problem where the firm would be able to choose both e and ¢
simultaneously, when it observes 7. We express how the firm is always at least as

better off in that situation, and therefore that uncertainty is costly. Under certainty,

max {maxw(q, e,%)} = max7(q,e,T)
e q q,€e

12



so let

(¢, €,7) = maxw(q,e,7) ;
q,e

Alternatively, let

m(q",e", ") = maxm(q,e",7") where €" = argmaxE[r(q,e, )]
q e

where 7" is an uncertain realization of the tax and where 7 = 7% ex-post. Therefore,

as soon as E[r] # 7%, it follows that e* # é Then,
7(q,&,7) > 7(q" ("), e", ") (7)

The firm abated either too much or not enough when E[7] # 7%. Consequently, the
only case where 2 = 0 is when E[r] = 7" which means that the firm has perfectly

predicted the period 1 policy. This is only true if A =1 or 0.

4 Carbon Contracts for difference

In this section, we turn to the case where the firm is able to utilize carbon contracts
for difference (CCfDs). These contracts generate side-payments as soon as the effec-
tive carbon price, denoted 7 diverges from the contract’s strike price 7,. Functionally,
CCfDs operate similarly to existing contracts for differences (May et al. (2018), Kris-
tiansen (2004)) for renewable energy, but with a focus on carbon emissions and carbon
pricing. Instead of compensating for the difference between a fixed electricity price
and the fluctuating market price, the public entity involved would cover the differ-
ence between a predetermined carbon price (strike price, or 75) and the actual market
price for carbon emissions. Thus, CCfDs enable emission offset project developers to
lock in a consistent and predictable carbon price throughout the contract term and
the project’s lifespan. Essentially, they serve as a hedge against carbon market risks

or fluctuations in carbon pricing policies. We make no assumption on the nature of
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the strike price, other than it must be such that the contract is incentive compatible

for the firm. This will be explored in section 4.2

We make the deliberate decision to model CCfDs such that they do not exert
an active influence on policy expectations in the same way as deficit accumulation.
In Alesina and Tabellini (1990), the expectation of higher debt levels affects the
economic behavior of future governments, forcing them to adjust taxation and ex-
penditure plans accordingly. CCfDs, on the other hand, do not shape the policy
preferences of future governments; they only ensure that pre-agreed transfers occur
regardless of subsequent policy shifts. This means that while debt accumulation can
create strategic distortions in fiscal policy, CCfDs operate more as financial instru-

ments than as mechanisms of political constraint.

This distinction arises because, for CCfDs to function as a true commitment device
that constrains future governments, their volume would need to be extraordinarily
large relative to the overall fiscal capacity of the state. Additionally, the benefits
of reversing the previous administration’s climate policy would need to be weighted
against its costs. Unlike public debt, which directly affects the government’s aggre-
gate budget and influences macroeconomic conditions, CCfDs only generate financial
transfers tied to carbon price deviations. While these transfers can be significant
at the sectoral level, they do not impose broad fiscal constraints that would sys-
tematically alter future policy decisions. In contrast, public debt directly impacts a
government’s ability to set spending and taxation priorities, making it a powerful tool
for shaping policy expectations. By modeling CCfDs as compensation mechanisms
rather than as binding commitments, we capture their role in mitigating investment
risks without assuming they fundamentally restrict the policy space of future admin-
istrations. We however think that the commitment question is a central one, although

outside the scope of the paper.
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4.1 The sequential problem with CCfDs

Consider the following period 2 payment rule from the Carbon Contract for Difference

mechanism
CCfD payment = (€ — e)(7s — T)q (8)

Where 7, is the strike price of the contract, which is determined in period 1 and where
(€ — e) is the measurable effort in reducing the carbon intensity from the baseline €,
where e > e. This baseline can be viewed as a business as usual scenario, where no
climate policy is in place. Payments can go either direction; if 7, > 7, the government
compensates the firm, but if 7, < 7, the firm has to pay the government. Naturally,

the period 0 participation constraint for the risk-neutral firm is therefore
Ef(e —e)(rs —7)g] = 0 (9)

For (9) to hold, and thus for the firm to partake in the mechanism, it must be that

expected compensations are positive, or equivalently, that
7o > M (1= 0)1¢ (10)

Proposition 4.1 When the expected CCfD transfers are positive, that is when offered

7o > AL+ (1 — \)7Y, the risk-neutral firm enters the CCfD agreement.

The firm’s maximization problem with C'CfDs is given by

max E max | pg — eTq +(@—e)(r—7)g—=Clq) | —K(e) (11)

CCfD

~
period 2
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The first period problem, in a biparty system, is

max E[r] = A pql(e,Tl, Ts) — eql(e, TI,TS)TI + (75 — TI)(é - e)ql(e,TI, Ts) —C(qI(e, TI,TS))

e

CCfD

+(1-=X pqc(e,TC7 Ts) — eqc(e, <, TS)TC + (15 — Tc)(é - e)qc(e, 79, 75) —C’(qc(e7 TC,TS)) — K(e)

CCfD

(12)
Starting with the period 2 problem, we get the first-order condition for ¢*/(e, 7, 7,),

p—T- e(TI,TC, A7) + (6 —e(r, ¢, A\T)) (T — 7)) = %@ (13)
q

Where as before, 7 € {71, 7¢}. The firm now receives a direct transfer from the CCfD.
When 7, > 7, that transfer is strictly increasing in ¢q. This is akin to a subsidy, which
is added on to the sale price. When 7 = 7, it is straightforward to see that no CCfD

payments are made, and that the shape of (13) resembles that of (3).

Proposition 4.2 When the firm enters the CCfD agreement, which by the par-
ticipation constraint is when 7, > AT 4+ (1 — N7, then ¢¢“/i(e, N\, 71, 7%, 1,) >
q“(e,\, 71, 7%) > 0 since the expected contract payments are positive and act as an

expected subsidy on production.?

In expectations, (13) is expressed as

El|p—7-e\7,7¢1)+ [é—e(/\,TI,TC,Ts)] (1, —7) — —

2The Proof of 4.2 can be found in the appendix, where we study both quadratic production costs
and more general cost functions.
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Where, with 2 political parties,

A [p —rle(\ 11,79 1) + [é —e(\, 71, 7C, 7'5)] (1o — 71)

=A

aC(q")
dq +

(14)

As before, the expected level of output ¢°/4(e,7%,7¢ X, 7,) is a function of both

parties’ tax policy as well as of the probability that the incumbent remains in power.

However, now that firms have access to CCfDs, they also take the strike price 7, into

account, as it dictates the size of the expected future transfers. Going back to the

period 0 problem and taking the first-order condition with respect to e,

8 I ) I7
- qul(elest) —er- 1 (ea;- TS) + é(Ts - TI)

dq" (e, 7", 75)
)\{ Oe

+(Ts - TI)qI(ea TI) - 6(7'5 - T) -

oq' (e, 7, 75)
Oe

8(11(677—[77—5) 60 (q1(677.177-s)) an(echaTs):|

de dq

C aqc(ea ch TS)

C
e, T ,Ts) — €T -
) ) s) 86

(1= ) |:p6qc(e,7'c,7's) C c( +é(7’s—7'1)

Oe T

+(Ts - TI)qI(eaTlaTs) - (Ts - T) -

Oe

Oe

oq' (e, 75)  OC (q%(e,7¢, 7)) 8(]C(€,TC,TS):| _OK(e) _

Ode dq Oe

By the envelope theorem, using (13), (15) becomes

A [T"qI(e, 1) + (1o — g (e, 77, Ts):|

+(1 =) {chc(e, 7975 + (15 — 79" (e, 7, TS):| = _8}(;56)
which yields
A {qul(e, TI,TS)] (1= {quc(e, TC,TS)} - KO
(e 7) + (1= N e 7 m) =~ A
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This states that the marginal benefit of reducing the per-good carbon intensity is
equal to the expected savings in total tax payments from doing so. Now that the firm
has access to carbon contracts for difference, the only part where uncertainty plays a
role with regards to tax savings is through the period 1 expectation of the choice of
¢ (e, 71,79, X\, 7,) in the second period. This is the case since CCfD payments act
as a compensation mechanism for any deviation from the strike price. Recall that one
of the most important implications of this uncertainty is the potential for suboptimal
investment (either too high, or too low). If the firm expects a high carbon price in
the future, it will be incentivized to invest more in abatement to reduce its expo-
sure to tax costs. However, if a new government takes power and lowers the carbon
tax, the firm will have overinvested, resulting in a financial loss. Conversely, if the
firm expects a low tax and underinvests in abatement, a higher-than-expected tax in
period 2 will increase its costs significantly. This policy risk discourages firms from
making aggressive investments in low-carbon technologies, as they cannot fully rely
on announced policies. Instead, they hedge against uncertainty by adopting a more
conservative investment approach, which limits the effectiveness of carbon pricing as

a tool for emissions reduction.

The presence of C'CfDs alters firm behavior in fundamental ways. Since the firm
no longer has to worry about policy reversals or fluctuations in tax rates, it can make
its investment decision based on a stable and predictable tax framework. This en-
courages greater abatement investment, as firms can confidently expect a return on
their investments in emissions reduction. Unlike the full uncertainty case without
CCfDs, where firms might hesitate to invest due to the risk of a lower-than-expected
tax, C'CfDs provide a guaranteed financial incentive to reduce emissions, leading to
a higher level of abatement investment than would otherwise be the case. However,
CCfDs do more than just stabilize expectations; they also change the firm’s produc-

tion incentives. Under uncertainty, a lower-than-expected tax would have benefited
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the firm in two ways: first, by reducing its direct tax burden, and second, by enabling
a higher level of production since the cost per unit of emissions would be lower. With
CCfDs, this benefit is effectively neutralized because any deviation in the carbon price
is compensated through the contract mechanism. The firm no longer experiences a
gain from lower taxes, as the difference is automatically adjusted through CCfD pay-
ments. This means that the only remaining source of uncertainty comes from the
expected production which still depends on the expected tax, but is less volatile than
in the full uncertainty case. An additional consequence of C'CfDs is their potential
to induce overproduction. Because the C'CfD structure effectively acts as a subsidy
when the realized tax falls below the strike price, firms may have an incentive to
increase production beyond socially optimal levels. This is particularly relevant in
cases where the strike price is set too high, as firms could then receive substantial
compensation payments while continuing to produce at a high level, partially offset-
ting the intended emissions reductions. The next section is dedicated to the study
of the C'CfDs role in implementing the incumbent government’s subjective optimal
level of carbon intensity (e¢) and production (g), where we study the aforementioned

issues in more detail.

4.2 The implementation problem

While Carbon Contracts for Difference (CCfDs) can mitigate policy uncertainty and
encourage low-carbon investments, their effectiveness as an implementation tool re-
mains a critical question. In particular, even if C'CfDs help align firms’ expectations
with a more stable carbon price, they do not necessarily ensure that the incumbent’s
government optimal levels of abatement and production - which we will define below
- are achieved. The challenge lies in designing C'CfDs that replicate the optimal in-
vestment and output decisions that would arise under a fully credible carbon pricing
regime, from the CCfD emitter’s standpoint. This section explores the conditions un-

der which C'CfDs can successfully implement the incumbent government’s preferred
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policy outcome and highlights the potential distortions that may arise if their design
does not fully internalize firms’ strategic responses.
4.2.1 Defining the incumbent’s optimal outcome

Under certainty, the firm’s problem can be written as

max 7 = max (pg — erq — C(q)) —K(e)

€ q

J/

TV
period 2

Let 7 = 7! represent a credibly announced carbon tax, which is set equal to the
social cost of carbon as perceived by the incumbent government in period 1 and
which is implemented in period 2 with probability A = 1. Conceptually, this is
the firm’s problem under certainty, where the period 1 government is sure to be re-
conducted and thus, where there is no politically induced investment risk. Precisely,
this specification reflects the optimal policy choice from the perspective of the initial
government, given its own assessment of the social cost of carbon. We remain agnostic
with respect to the normative validity of this particular valuation of the social cost
of carbon and therefore make no ethical argument regarding the choice of 7. The

corresponding first-order conditions that characterize this policy choice are given by

K 1
9 8(66 ) =11 ¢"™(e!,7") period 1
and
I
p—rle™(r!) = 8%(; ) period 2

Where both C(q) and K (e) are strictly convex and at least twice differentiable.

From the incumbent government’s perspective, using a CCfD regime as an implemen-
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tation device would imply that both e«’¢(\, 71, 7¢ 7,) = e*(71) and ¢¢/4(ec/d 1, 1,) =
q'*(e!,71) hold, since this is the most efficient way of achieving the target emission
level. Remember that the firm’s problem is solved by backward induction. Let us first
recall the first order conditions under C'CfDs. For readability purposes, we lighten

the notation and let ¢°/4(ec/ 7, 7,) = ¢*/¢ and e“/4(\, 71, 7¢ 1,) = e/d

In period 1:
OK (eccld
Ts \)‘qgcfd<€a7—lv7—s) +(1- A)qcccfd(e?TCaTs)j = —% (17)
Elqee/ ]
In period 2:
oC cefd
p—T-eCCfd—l-(e—eccfd)-(TS—T):—<aq ) (18)
q

Where the period 1 expectation of (18) is (13). Since both C'(¢) and K (e) are strictly
92C

@ - 0 and £ < 0. Therefore both 83—((;1)

convex and twice differentiable, then e 52

: : : o : cef
and ag(e) are monotonically increasing and injective functions. If aca(qf) = ao(g i)
q q
then ¢/* = ¢°“/? and similarly, if 81;(61) = 8K(§Zcfd) , then e* = /4. We now study

under which conditions a CCfD can, or cannot, act as an implementation device for

the incumbent government.

4.2.2 Can the incumbent implement ¢*(77) and ¢'(ef, 77)?

The first step is to recall in which case entering a CCfD agreement is incentive

compatible for the firm. Remember the C'CfD payment function

CCfD payment = (17, — 7)(€ — €)q
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Where we have shown, from (4.1), that the firm enters the agreement only if

7o > M1+ (1= M)1r¢

Case 1: 7, =17/

The first case to consider is that when the government sets 7, = 7/ in period 1. In
the event where it is still in power in period 2, it sets an effective tax rate equal to the
strike price and the CCfD payments are null. However, from incentive compatibility,
the firm entered the CCfD agreement with beliefs 7, > A7 + (1 — X\)7¢. Therefore,
it follows from the expected period 2 first-order condition that E[ge/?] > ¢'*(e!, 71)
since positive expected CCfD payments generate an incentive to increase production
and have the same effect as a subsidy.

1

Going back to the period 1 f.o.cs, if the government sets 7, = 7°, we can deduce

that since E[q*/?] > ¢™*(e!, 71), then

7 [A (e, 7, ) + (1 — Mg (e, 7, )] =g T

[Aql(e,TI, 76) 4+ (1 = X)g% (e, 7, Ts>] > g™ (el 1)
Where the inequality is binding only if A = 1, or if 7/ = 7¢, or both. This is

equivalent to a case where there is no uncertainty and thus, is not of interest. We

ignore that corner solution. For 7, = 77,

7Elg*/9) > g™ (!, 1) (19)

Accordingly, (19) implies that

0K (el) _ OK (e«c/d)
Oe Oe

Using the strict convexity of K’(e), we can conclude that e</d(\, 71, 7¢ 7,) < e*(71)
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Proposition 4.3 When the incumbent government sets the strike price T equal to
its certainty-optimal tax 77, the firm invests too much in reducing its carbon intensity

and e“T4 N 1 7¢ 1,) < (7).

From the incumbent’s point of view, this result is not ez-ante optimal since the ex-
istence of expected positive CCfD transfers to the firm (in period 1), which act as a
subsidy, mean that the firm will expect higher production in period 2, and as a re-
sult will over-invest in reducing its carbon intensity, as compared to the incumbent’s
optimal policy without uncertainty. Such an outcome holds because the size of the
transfer strictly increases with effort (¢ — e). Therefore, regardless of who is in power
in period 2, the fact that e is not implementable naturally implies that a CCfD where
7, = 7! never implements the incumbent’s investment and production outcome. Note
that this results relies on the assumption that the government has a unique optimal
tax rate 7! for both periods and that it does not manipulate it ex-post, once the
investment in e’4(\, 71,79 71,) is realized. In other words, the uncertainty is not

about whether or not the incumbent government will implement what it promised,

but rather on the fact that the firm doesn’t know if it will still be in power in period 2.

Case 2: 7, > 7!

This case is trivial. We have seen from case I that when the participation constraint
7o > AT 4+ (1 = A\)7¢ holds and when 7, = 71, then 7,E[¢?/] > 71¢™*(e!, 1) and it
must be that e\, 71,79 7,) < e!*(71). Therefore it follows that setting 7, > 71

also yields e«/d(\, 71, 79 7,) < el*(71), always.

Case 3: 7, < 7!
In case 1, we have shown that setting the strike price equal to the incumbent’s social
cost of carbon 7! yields over-investment. We now consider the situation where the

1

government sets some 7, < 7'. Now again, from the participation constraint, we

know that if the firm entered the agreement, then its beliefs are such that 7, >
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AL+ (1 = M7 and again that E[¢°/?] > ¢'*(e!,7!) from 4.2. Going back to the

1

period 1 first-order condition, e’ is implementable if and only if

7o Elg™ Y =71 g™ (e, 7)

s [A' (e, !, ) + (1= N (e, 79 75)] = 71 g™ (!, )

Rearranging,

IEYSN I |
7_5 — 7_[ . q (6 ’7_ ) (20)
Agl(e, 7!, 75) + (1 = A)g%(e, 7, 75)
<1

Equation (20) generates important implications. First, notice that the denominator
is a weighted average of production under C'CfDs and a composite of two implicit
functions of 7,. Therefore, as both ¢’(e, 7!, 7,) and ¢“(e, 7%, 7,) are increasing in T,
that suggests a dampening effect: the more responsive output is to 7, the smaller the
needed strike price. Second, for the equality to hold, it must be that \¢’(e, 77, 7,) +
(1—=X)g%e, 7%, 75) > q"*(ef, 71), for any A € (0,1). We know that in the case where

7, < 7!, then

qI(G,TI,TS) < qI*(eI,T])

since when the incumbent is reelected, the contract’s transfers are such that the firm
has to pay the government for each unit produced. By incentive compatibility, it

must accordingly be that

s> (21)

over a certain interval of reelection probability A. This yields a trivial, yet important
result. In a biparty system, the incumbent can credibly offer CCfDs only if its tax 7/
is more ambitious than the challenger’s announced tax 7¢. Intuitively, for the firm

to accept the contract, it must be that the probability of receiving payments is at
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least greater than zero. Hence, given 7/ and 7, we can identify a set of A for which

a strike price that implements e’*(77) = e*/4(\, 71,7 7,) exists. Take

A (e, 71, 76) + (1= N)g%(e, 79, 75) > ¢ (', )

/\[ql(ea TI7 7’5) - qc(e> TC7 7’5)] > qI* (617 TI) - qC(67 ch TS)

Which implies

qC(‘e’ 7.C” Ts) _ ql*(€1” 7.[)

0< A<
q“(e, 79, 15) — ¢! (e, 71, 75)

<1 (22)

From 7¢ < 7!, the second period first-order condition signifies that the denominator

is positive. Hence,

qc<€7 TC) TS) - ql*(€]7 TI) < qc(ea TCJ TS) - qI<e7 7—17 TS)

g™ (e, ) > ¢ (e, 7", 7) (23)

qc (67TC 77—3)_(1[ (67TI sTs

Proposition 4.4 There exists a set of X € (0, qc(e’Tc’Ts)_qI*(eI’TI))> for which there
are strike prices defined by 71 > 7, > 7€, such that the CCfD induces the incumbent’s

optimal carbon intensity e!*(11)

¢ 1, which im-

Equation (23) suggests that there exists no combination of \, 77, 7
plements the incumbent government’s optimal production plan ¢/*(ef, 77). When the
incumbent is reappointed, the existence of payments from the firm to the government
reveal under-production, since those payments are a markup on the marginal pro-
duction cost. Alternatively, when the challenger gains power, (21) and (23) indicate
that

qC(e,Tc,TS) > qI*(eI,TI) (24)
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Consequently, if the challenger wins the election, it sets 7¢ < 7, and the government
pays the firm for each unit produced. This is akin to a production subsidy and it

results in over-production from the incumbent’s perspective.

Proposition 4.5 There exists no combination of X\, 7%, 7¢, 7, that implements the

incumbent’s optimal level of production ¢'*(e!, 1)

Even in the absence of policy deviation, where the incumbent government would
manipulate 7 # 7! after the investment is made, we find that it is impossible to
induce both the optimal carbon intensity level e* and the optimal production plan

¢"* through carbon contracts for difference.

5 Discussion

5.1 Carbon intensity and the rebound effect

Our results demonstrate that contracts for carbon differences (CCfDs) can reduce
the cost of uncertainty for clean technology investment, especially in politically un-
stable settings. By guaranteeing a minimum carbon price, CCfDs provide firms with
revenue certainty, mitigating the policy risk that future governments may reverse or
weaken carbon pricing regimes. However, this insurance function comes at a cost.
In the event that the incumbent government loses power and its successor rolls back
carbon pricing, the CCfD obliges the state to compensate the firm for the difference
between the guaranteed and actual carbon prices. While this ensures investor pro-
tection, it also introduces a new form of distortion. If the firm continues to receive
payments as though the carbon price were high — even though the actual carbon
price is low or zero — it may have an incentive to increase output beyond the contract
emitter’s - that is the incumbent - optimum. This generates a rebound effect: the
guaranteed revenue stream decouples production decisions from carbon externalities

and decrease the marginal cost of production, resulting in higher production than
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would have occurred under the incumbent’s original carbon pricing regime.

In essence, the C'CfD stabilizes investment incentives but not emissions outcomes.
Once the political environment shifts and the carbon price collapses, the firm still
benefits from the shadow price embedded in the CCfD, but now faces lower marginal
costs of production. Unless the contract includes quantity-based safeguards or reg-
ulatory constraints, the result is a level of production that exceeds what would be
socially optimal under the previously higher carbon prices. This undermines the
environmental integrity of the policy and raises questions about long-term climate
effectiveness. This result introduces a fundamental intertemporal trade-off: CCfDs
can align private investment with long-term decarbonization goals, but at the risk
of locking in emissions trajectories that may become misaligned with future political
realities. This suggests that C'CfDs may be most appropriate when paired with addi-
tional mechanisms — such as production limits, performance standards, or clawback
provisions — that could realign incentives in the event of major policy shifts. We do

not explore these solutions, but think that they might be relevant for future work.

Furthermore, this rebound mechanism highlights the deeper normative question
of democratic accountability. By guaranteeing payments independent of future pol-
icy choices, CCfDs bind future governments to fiscal commitments made by their
predecessors. This may be justifiable in the name of investment certainty and cli-
mate ambition, but it also raises concerns about intergenerational fairness and policy
rigidity. Future administrations may find themselves compensating firms for emis-
sions that are no longer politically or socially desirable. We will further elaborate on

this issue in section (5.3)
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5.2 The flexibility cost of CCfDs

The irreversibility of financial commitments embedded in CCfDs can lead to policy
lock-in, whereby future governments are disincentivized from pursuing alternative cli-
mate strategies. From an economic perspective, such lock-in may be seen as beneficial,
providing policy stability that reduces investment risks. However, from a democratic
standpoint, this stability comes at the cost of flexibility and responsiveness. If future
electorates prioritize alternative approaches—such as direct regulation, carbon tax-
ation, or localized climate initiatives—CCfDs may limit the feasibility of such shifts
due to the financial penalties associated with contract termination. The literature on
dynamic inconsistency in public policy (Kydland and Prescott (1977)) acknowledges
the need for credible commitments. Yet, when these commitments curtail democratic

adaptability, the trade-off between credibility and flexibility becomes problematic.

By design, CCfDs commit the government to a pre-specified carbon price floor
over a long time horizon. This contractual rigidity limits the government’s ability to
adjust its climate policy instruments in response to new information — about technol-
ogy costs, abatement opportunities, or broader economic conditions. For example,
should abatement become cheaper than anticipated due to a technological break-
through, or should emissions fall below projections due to macroeconomic changes,
a rational policymaker might prefer to reduce the carbon price or shift to a different
instrument mix. However, under C'CfDs, any such downward adjustment triggers fis-
cal liabilities: the government must compensate firms for the shortfall relative to the
guaranteed price. This can make climate policy path-dependent and politically sticky,
even in cases where flexibility would be welfare-improving. Moreover, CCfDs may
entrench specific technology choices. Since firms make investment decisions based on
the CCfD-backed price, technologies that are marginal today but projected to become
competitive in the future may be locked out. Conversely, technologies that are viable

only under a guaranteed price may be scaled up — even if they become suboptimal
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relative to other options down the line. In this way, CCfDs can bias the technologi-
cal portfolio, not through central planning but through market commitments backed
by government credibility. This may lead to inefficient capital allocation in the long
term, especially if the original CCfD design was based on imperfect foresight or overly

optimistic projections.

Importantly, this flexibility cost is not symmetric. Governments are free to in-
crease ambition — by tightening carbon pricing or layering additional policies —
without triggering CCfD payouts. It is only downward adjustments that activate fis-
cal transfers (from the government to the firm). This asymmetry creates an implicit
bias toward policy ratcheting: once the CCfD floor is set, the cost of retreating from
it is politically and fiscally salient, whereas the cost of overshooting is not. While this
may be desirable in some climate-policy contexts, it limits the government’s ability to
adapt optimally in the face of uncertainty, including surprises that shift the marginal
abatement cost curve downward. While these issues are not modeled in this work,

we think that they should be studied carefully.

One possible remedy is to design C'CfDs with built-in review clauses, allowing for
conditional renegotiation in response to pre-specified signals (e.g. large technology
cost declines, major geopolitical shifts, or emissions shortfalls). However, such flex-
ibility mechanisms must be carefully designed to avoid reintroducing policy risk. If
the conditions for renegotiation are vague or too easily invoked, investors will dis-
count the credibility of the contract (Hart and Moore (1988)). Conversely, overly
rigid designs may negate the benefits of adaptive climate governance. Striking the
right balance between commitment and flexibility remains one of the core design

challenges of CCfDs.
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5.3 CCfDs as a (anti) democratic tool

By guaranteeing a fixed carbon price over a specified period, Carbon Contracts for
Difference (CCfDs) provide long-term certainty for investors, thereby facilitating
large-scale decarbonization projects. However, while their economic rationale is com-
pelling — particularly in contexts plagued by political volatility or policy uncertainty
— some might argue that C'CfDs raise fundamental questions about democratic gov-
ernance. Specifically, the binding nature of these contracts, which obligates gov-
ernments to honor compensation schemes irrespective of future political shifts, may
undermine the democratic principle that current governments should not constrain
the policy space of their successors (Maskin and Tirole (2004); Besley and Coate
(2001)). A central tenet of democratic accountability is the capacity of successive
governments to adapt policies in accordance with evolving public preferences. Yet
CCfDs impose long-term fiscal obligations that transcend electoral cycles, potentially
limiting the space for future political change. Such guarantees effectively bind future
administrations to fiscal responsibilities determined by their predecessors, regardless
of subsequent shifts in public opinion or electoral outcomes. This arrangement raises
concerns regarding democratic legitimacy, as future voters may find their policy pref-
erences constrained by decisions made in the past. This democratic deficit is further
exacerbated by the delayed visibility of CCfD-related expenditures. Often, the fiscal
implications of CCfDs — particularly in cases where market carbon prices fall far
below the strike price — do not materialize until several years after the contracts are
signed. This temporal disconnect makes retrospective accountability difficult. Cit-
izens may bear the fiscal consequences of commitments they were not aware of, or
did not support at the time of their inception. As emphasized in the literature on
fiscal transparency and intertemporal policy design, such dynamics weaken the link

between democratic will and budgetary outcomes (Persson et al. (1997)).

Moreover, the intertemporal nature of CCfDs raises issues of intergenerational
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equity. By committing future public funds to compensate private investors, present-
day governments may reduce the fiscal flexibility available to future generations —
precisely at a time when these generations may face new or more urgent climate,
social, or economic challenges. The principle of intergenerational justice, central to
both democratic theory and environmental economics, asserts that no generation
should impose undue constraints on the policy autonomy or welfare of those that fol-
low (Rawls (1971)). Insofar as CCfDs shift risk forward in time, they risk violating
this principle. Indeed, in the absence of complementary institutional safeguards (e.g.,
parliamentary oversight, sunset clauses, or contingent escape options), such contracts

could lock in spending patterns that crowd out future climate or social priorities (see

Alesina and Tabellini (1990)).

Yet, the critique of CCfDs as “anti-democratic” relies on a narrow conception of
democracy as policy reversibility. A more capacious view would acknowledge that
democracy also requires institutions that credibly uphold prior democratic decisions,
particularly when those decisions involve long-term societal goals. In this broader
frame, C'CfDs function as instruments of democratic continuity. They translate pol-
icy mandates — often resulting from democratic deliberation and electoral compe-
tition — into credible, durable commitments that survive beyond a single electoral
cycle. In this sense, CCfDs enhance what might be called ex-ante democratic le-
gitimacy. Their existence allows electorates to vote for climate ambition and have
those preferences implemented, even in the face of later political turnover. The lit-
erature on time inconsistency and commitment in political economy provides useful
parallels here. As Kydland and Prescott (1977) and more recently Harstad (2020)
argue, political actors often lack the incentives or ability to implement policies with
long-run payoffs, particularly when re-election incentives dominate. In such settings,
commitment devices — including independent agencies, fiscal rules, or contracts like

CCfDs — can help overcome this gap between stated preferences and actual out-
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comes. Without such mechanisms, electorates may find themselves repeatedly voting
for climate action, only to witness policy reversals or implementation failures. This

cycle erodes both policy effectiveness and citizen trust.

Moreover, C'CfDs mitigate a distinct market failure: the hold-up problem that
arises when private investors anticipate future policy reversal. By providing credible
guarantees, C'CfDs de-risk capital flows into clean technologies — translating voter
preferences for decarbonization into concrete infrastructure. In doing so, they align
long-term societal objectives with private incentives, a core challenge in dynamic pub-
lic economics. Ultimately, the democratic tension posed by CCfDs is not between
commitment and accountability, but between different dimensions of accountability:
responsiveness to evolving preferences versus responsibility to past mandates. Viewed
this way, CCfDs are not inherently anti-democratic; they are a means of preserving
democratic intent over time, in a political environment that is often short-sighted

and institutionally fragmented.

From a policy perspective, our findings suggest that C'CfDs should not be viewed
as neutral financial instruments but as deeply political tools that redistribute risks
across time and across governments. Their design must therefore account not only
for technological cost curves and market dynamics, but also for the political economy
in which they operate. This has implications for the optimal length, size, and fiscal
treatment of CCfDs, as well as for complementary institutional safeguards—such as
parliamentary oversight, sunset clauses, or flexible renegotiation mechanisms—that
can mitigate their rigidity without eroding credibility. We think that this is grounds

for future work.
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6 Conclusion

This paper analyzes the political and economic consequences of Carbon Contracts
for Difference (CCfDs), a rapidly emerging instrument in the global climate pol-
icy toolkit. CCfDs are designed to provide revenue certainty to firms investing in
clean technologies by guaranteeing a fixed carbon price over time. While their eco-
nomic rationale is increasingly recognized—particularly for catalyzing investments in
capital-intensive, emissions-reducing technologies—our analysis emphasizes the in-

tertemporal political economy frictions these instruments generate.

Under certain conditions, we show that CCfDs can enable an incumbent govern-
ment to induce its optimal investment level over multiple electoral cycles. In doing
so, they reduce policy risk and help resolve a classic “hold-up” problem that de-
ters private investment in clean technologies. Our model formalizes this intuition:
in the absence of a C'CfD, the government’s re-election uncertainty leads to under-
investment in clean production. With CCfDs, ex-ante efficient investment can be
contracted, but at the cost of reduced flexibility and potentially inefficient emissions
trajectories in the future. Two central trade-offs emerge. First, while CCfDs miti-
gate under-investment by de-risking future cash flows, they may also distort emissions
outcomes depending on the political trajectory. When the government that initially
signed the contract is not re-elected, a less climate-ambitious successor inherits bind-
ing financial commitments, loses its ability to influence the marginal incentive to
pollute, and may find itself overseeing overproduction of the clean good due to lower-
than-optimal emission prices. This leads to a novel political rebound effect, whereby
intertemporal contracting, meant to stabilize investment, generates excess emissions
in a context of political misalignment. Conversely, when the incumbent is re-elected,
the long-term contract may result in underproduction. In this case, the firm—facing
a high prevailing carbon price and obligated under the CCfD to make compensa-

tion payments to the government—has weaker incentives to produce. The intended
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transfer flips direction, reducing the firm’s effective revenue and discouraging output
even though the environmental price signal is aligned with the incumbent’s ex-ante
optimum. This reflects a subtle but central distortion: the contract, while providing
intertemporal insurance, creates inefficiencies even when each party’s preferences re-
main stable. Together, these two cases underscore how CCfDs, despite their appeal as
implementation devices, introduce asymmetric distortions depending on the political

state of the world.

Second, C'CfDs entail a cost of flexibility: by insuring investors against political
risk, they constrain the state’s future ability to adjust climate policies in response
to new information or shifting public preferences. This limitation may be welfare-
enhancing if it prevents inefficient policy reversals, but can also lead to suboptimal
rigidity, especially under conditions of high political volatility or macroeconomic un-
certainty. We discuss how the value of commitment must be weighed against the
cost of locking in a potentially inefficient policy path. Beyond the formal results,
the paper raises important questions about the democratic legitimacy and intergen-
erational fairness of C'CfDs. These contracts effectively shift fiscal risks onto future
governments and taxpayers, potentially binding them to financial obligations that no
longer reflect political or economic priorities. While some may interpret this as a
democratic deficit, we argue that C'CfDs can also enhance democratic governance by
ensuring that electorally endorsed climate mandates are credibly implemented. In
that sense, they promote democratic continuity rather than erosion, helping bridge
the gap between voter preferences and policy outcomes in the presence of political

turnover.

Ultimately, this paper underscores a fundamental tension in climate policy: achiev-

ing credible, long-term investment signals often requires insulating policy from poli-

tics—yet climate policy, by its nature, is inherently political. Navigating this tension
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requires not only economic tools like CCfDs, but also a careful institutional architec-
ture that balances commitment with accountability, and long-term credibility with

democratic responsiveness.
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Appendix - Proof of Proposition 4.2 (quadratic costs)

We want to show that
El¢“(r,75) — ¢*(7)] > 0 if E[r] <7
We know that: if 7 < 7,
¢“(r,7) —q"(r) >0 and ¢“(E[r], 7) — ¢"(E[7]) > 0

Proof

Recall the period-1 first-order conditions Under uncertainty:

aC(q(7))
dq

p—Te=

Differentiating with respect to 7, we get

o _ 0°Clg(7)) dg(7)

T 0q? dr
dg(r)  —e"
dr  9Cl(1)
0q>
For notational simplicity, rewrite (25) as
! —eY
¢ (1) = s
= G )

(25)

(26)

Where the superscript u denotes the uncertainty case without CCfDs. Equivalently,

for the CCfD case, we differentiate the following with respect to 7
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which yields

We now need to prove that the following inequality holds, to show that the variation
in quantities is a convex function. Taking the second derivative:
(¢ (7)) )C" (g (7)) | (" (1)2C"(q"(7)

E ¢ (1,75) —q¢" (7)| = — C"(q(7,7s)) " C"(q*(7)) =

(27)

If costs are quadratic, then C"(-) = 0 and (27) holds with strict equality and the right-
hand side is equal to 0. What remains to be shown is that E[¢® (7, 7,) — ¢* (7)] < 0.
Since C"(¢"(7)) and C"(¢*°(1,75)) are a positive constant when costs are quadratic
and recalling that € > e,

/ ’ e—e

]E[qcc (7—’ 7—3) - qu (7_)] = O//(_)

<0 (28)

Thus, E[¢*(T,7s) — ¢"(7)] is decreasing in 7. Furthermore, from quadratic costs,
E[g*(7, 75) — ¢“(7)] is also linear in 7, we can invoke Jensen’s inequality for linear

functions:

Elg™ (7, 7) = ¢"(7)] = ¢*(E[7], 72) — ¢"(E[7]).

Finally, since 7 < 7, implies E[¢(7, 75) — ¢"(7)] > 0, we conclude:

El¢“(r,75) — ¢*(7)] > 0 if E[r] < 7.
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Appendix - Proof of Proposition 4.2 (more general
costs)

Start again from (27)

(g ()20 (g (7 7)) | (0(7)*C"(q"(7))

E [q@ (r,75) — ¢ (7)| = C"(qee(T, 7)) C"(g*(7)) ="
(29)
With
R () R (P co)
rewriting,

eu2 ol ( qu) 52 ol ( qcc)
" u\3 Z 1"( Hcc)3
C"(q") C"(q%)

Since e > e, this inequality holds if
C///<‘) < 0

As in the quadratic case, we now examine the sign of the expected difference in
marginal responses:

o]
C"(ge(r,75))  C"(g"(7))

. {67”(22(7j) B (7”(qc:iT’7g))] (30)

/

Elg(r,7,) = q“(7)] = E

To determine the sign of the expression in (30), consider

eu

{C”(q“(ﬂ) - C”(q“é(f, Ts))} '

/ ’

Elg“ (7,75) —q¢" (1)] = E
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if
C(g=(r,7) @

< )
C"(qu(T))  en
>0
then it follows that
e e

and hence

/

E[qccl (1,75) — ¢" (1)] < 0.

That is, the function ¢°(7, 75) — ¢*(7) is decreasing in 7. Invoking Jensen’s inequality

for convex functions:

Elg™ (7, 75) = ¢"(7)] = ¢*(E[7], 7s) — ¢"(E[7])

Finally, since E[r] < 7, implies ¢*“(E[7], 7s) — ¢“(E[r]) > 0, we conclude:

El¢“(r,15) — ¢*(7)] > 0 if E[r] < 7.
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