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Nicolas Piluso (France), Edwin Le Heron (France)

THE MACROECONOMIC
EFFECTS OF CLIMATE POLICY:
A KEYNESIAN POINT OF VIEW

Abstract

The paper analyzes the effects of introducing a corporate carbon tax on GDP and the
effectiveness of this macroeconomic policy. The study is based on constructing a sim-
ple Keynesian model with flexible prices. It shows that the carbon tax can have a double
beneficial effect on the economy in addition to its favorable effect on the environment:
i.e., an increase in GDP and employment. The initial values (y = 100; C = 60; I = 18;
G = 16; g(A) = 6) was used to simulate a positive shock of the carbon tax T, increas-
ing from 1.75 to 1.9. The paper considers three different cases depending on the low
(Case 1), medium (Case 2), or high (Case 3) sensitivity of the marginal propensity to
consume in response to an increase in the prices of goods. In addition, case 4 is con-
sidered: stimulus policy associated with climate policy; and case 5 is: policy to increase
nominal wages. The results show that the carbon tax can lead to an increase in prices.
Although the tax does not excessively negatively affect consumption, it has a positive
effect on GDP via the increase in green investments and the induced increase in public
spending. Households are, therefore, not necessarily penalized because they benefit
from the multiplier effects of the increase in public spending due to the introduction of
the ecological tax. Furthermore, stimulus policy is even more effective when combined
with an emissions tax.

Keywords pollution, carbon tax, inflation, fiscal policy,
employment, GDP, model
JEL Classification E12, E62, Q52

INTRODUCTION

In recent years, certain authors have called for an environmental
macroeconomic approach that integrates sustainable development
and/or climate policies to reduce greenhouse gas emissions (Jackson,
2009, 2011; Victor, 2012). As a result, some studies have begun to
include these aspects in macroeconomic and macro-econometric
models. The present study follows such an approach by analyzing
the short-term effects of a climate policy within a Keynesian macro-
economic model.

According to Peirera et al. (2016), implementing a carbon tax can gen-
erate a triple dividend in terms of growth, ecological footprint, and,
incidentally, reducing public deficits. The study draws on Cartelier’s
model (2018) as it considers the fundamental conclusions of Keynes’
general theory (and, in certain aspects, his treatise on money).

In macro-econometrics, many models currently assess the short-term
effects of climate policies. Generally speaking, there are two groups of
models: neo-Keynesian models, which highlight an economy driven
by the dynamics of short-term demand (Allard-Prigent et al., 2010;
Klein & Simon, 2010), and computable general equilibrium models,
which are inspired by a more neo-classical approach (Babiker et al.,
2001). Many studies suggest that the impact of climate policies on
GDP would be negative (S6derholm, 2007; Scapecchi, 2010).

http://dx.doi.org/10.21511/ee.13(1).2022.02
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The post-Keynesian literature shows the coherent stock-flow model of Naqvi (2015) and Taylor et al.
(2016) or the analysis of Fontana and Sawyer (2013). On the other hand, since the carbon tax has reces-
sive effects, Bovari et al. (2018) argue that with a high carbon price trajectory, a redistribution of wealth
in favor of wages is necessary, along with the promotion of employment. The same conclusion was
found by Jackson and Victor (2019).

In theoretical macroeconomics, several studies introduce an environmental constraint into the IS-LM
model, such as those proposed by Heyes (2000), Sim (2006), and Decker and Wohar (2012). In addition,
Fagnart and Germain (2014) introduced climate policy as a carbon tax or pollution permits into the AS-
AD model (with flexible prices). The introduction of this kind of environmental tax results in a negative
supply shock that causes a vertical shift in the supply curve.

Fagnart and Germain (2014) argued that environmental policies have effects on business costs, and,
therefore, on prices as well as supply behavior. The present study considers this hypothesis by stipulating
the method for determining prices in the goods market while including the Keynesian idea of invol-
untary unemployment due to insufficient effective demand. Involuntary unemployment exists in many
countries today, changing how supply responds to variations in demand: as long as there is involuntary
unemployment due to insufficient effective demand, supply will remain elastic in response to demand
(Keynes, 1936).

The scientific problem is as follows: even when prices are flexible and the potentially negative impact
of inflation on consumption is taken into account, it is not known whether implementing a carbon tax
would necessarily worsen unemployment or reduce the effects of macroeconomic policies. Is it theoreti-
cally possible that the carbon tax brings a double dividend (economic and ecological)? The study aims
to show that, contrary to assertions in the literature as mentioned above, the answer to this question can
be positive. As soon as the economy is in a situation of Keynesian involuntary unemployment, the car-
bon tax can generate a double dividend (reduction of both unemployment and the ecological footprint)
and even reinforce the effects of a Keynesian economic policy if prices are flexible. When the economy
exhibits Keynesian involuntary unemployment, the carbon tax will likely have an expansionary effect
on employment while reducing the carbon footprint. The impact of the carbon tax on the economy will
depend on the sensitivity of consumption to inflation.

1. THEORETICAL BASIS

rate is exogenous, as assumed in the post-Keynesi-
an tradition. The setting of the interest rate by the

To answer the question raised in this paper (namely central bank determines the interest rate. With a

investigate the economic and ecological effects of a
carbon tax in an economy with Keynesian unem-
ployment and flexible prices), it was chosen to use
the model of Cartelier (2018). The advantage of this
model is that it brings together the major teachings
of Keynes in the General Theory (asymmetry be-
tween entrepreneurs and wage earners, effective
demand principle) while avoiding the restrictive
assumption of price fixity. Consequently, the intro-
duction of a carbon tax in this model makes it pos-
sible to consider its potentially inflationary effect.

In this model, the mode of determination of the

endogenous variables is sequential. In this model,
the money supply is endogenous, and the interest

http://dx.doi.org/10.21511/ee.13(1).2022.02

given government spending, the equilibrium con-
dition of the goods market allows simultaneously
determining household consumption and equilib-
rium GDP. With a known equilibrium GDP, the
levels of employment and prices are determined
(using the relation of equality between the mar-
ginal productivity of labor and the real wage).
Involuntary unemployment is possible because
the GDP determined in this way does not neces-
sarily correspond to the full employment level.

The model introduces a carbon tax on the green-
house gas emissions of firms. The latter must there-
fore choose between polluting and spending on an-
ti-pollution measures. A firm’s maximization pro-
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gram is presented that takes account of such a trade-
off. The amount of revenue from the tax allows the
government to finance its public expenditures. The
carbon tax affects firms’ profitability, but it also has
a double expansionary effect due to anti-pollution
spending and additional public spending.

Nevertheless, the carbon tax leads to a double
price increase: an increase linked to the tax it-
self (firms partially pass on the tax to consum-
er prices) and an increase linked to the expan-
sion of economic activity. For this reason, the
study considers the depression of household
consumption caused by the effect of inflation
on household expenditure. The macroeconomic
effect of the carbon tax will depend on the sen-
sitivity of household consumption to inflation
and on the multiplier effects of spending, which
also tends to increase income.

Once the theoretical model is established, the study
presents numerical simulations to analyze the im-
pact on firms of introducing a carbon tax, using the
EVviews software to explore different parameters of
consumption sensitivity to the effects of inflation.

The present model considers three markets: the
market for goods, the labor market, and the mon-
etary market. The goods in question are associated
with three functions, corresponding to consumer
goods, capital goods, and goods reducing the level
of pollution.

The first equation of the model defines the unit of
nominal wages:
w=w. )]
The second equation concerns the equilibrium of
the monetary market. In this equation, the de-
mand for money by households is defined as:
M =-ai+M,, ©))
where M? is the nominal amount of money de-
manded, while the monetary supply of the bank-
ing system, assumed to be endogenous, is given
as M = M and is an autonomous component of
the demand for money. The interest rate is thus

an exogenous element controlled by the central
bank, according to the horizontal tradition.

18

The third equation specifies the investment vol-
ume I, which has a decreasing function with re-
spect to the interest rate i:

I=-bi+1,, 3)
where [ is the autonomous component of invest-
ment and b is an elasticity parameter.

The fourth equation concerns the evaluation of
the economy’s carbon footprint. Since production
involves greenhouse gas emissions, an estimate of
the polluting intensity of the technology can be
given as follows:

Z=0y—A, )

where Z represents the public authorities’ estimate
of the emissions, y is the production volume, and
A is the quantity of pollution avoided by reducing
emissions. Z is thus a measure of the carbon foot-
print [0 being the intensity of pollution] on which
the ecology tax will be based.

Before deciding on production volume, a compa-
ny chooses the quantity of polluting emissions to
be avoided given the level of the carbon tax T. To
avoid a quantity A of greenhouse gas emissions, a
company has to buy a quantity of emission-reduc-
ing goods according to the function g(A) (with the
assumption that g(A) = A’withy > 1). The predict-
ed unit price of the good is denoted as P,. Pollution
abatement efforts are determined by solving the
following maximization problem:

MinTZ+P,g(A)=MinT(6y—A)+

®)
+P,g(4), A=0.
The optimal choice of abatement is given by the
equilibrium between the marginal cost of abate-
ment P g'(A) and the marginal gain of agreeing
to mitigate emissions. Thus, the study obtains a
function of reducing emissions, which gives the
company the optimal volume of abatement A at
every level of carbon tax T.

1

P
A:[LT _
Py

Equation (6) specifies the consumption volume, as-
suming that this function depends on the distrib-
uted wealth y and households’ expected inflation.

©6)
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C=c(u)y+c,, )

where c is the marginal propensity to consume and
¢, is the exogenous consumption component. The

originality of this function is that it incorporates

an expected rate of inflation u that takes place in
the current period. The economy’s marginal pro-
pensity to consume is assumed to be a decreasing
function of the expected rate of inflation:’

Sc
ou

Indeed, at constant productivity and salary levels,
the increase in prices changes the share of added
value in favor of profits. A redistribution of wealth
takes place in favor of the social group of entre-
preneurs, whose marginal propensity to consume
is presumed to be weaker. Yet, the economy’s pro-
pensity to consume is a weighted average of the
propensities of the various social groups that
make up the economy. Therefore, because of its
redistributive effects, inflation tends to decrease
the value of the marginal propensity to consume
at the macroeconomic scale.

<0. ®)

The following equation deals with public finance,
assuming that the state budget is balanced. Public
spending G is equal to the product of the carbon
tax and the intensity of pollution.
G=T(6y—-A). ©)

Equation 12 expresses the volume of aggregated
production through the equilibrium of the goods
market and can be written as:

y=C+I1+G+g(A). (10)
If each term is replaced by its expression, the study
obtains:

y=c(u)y+c,—b@)+1,+
+T(0y—A)+A".

(11)

The value of aggregated production is therefore
given by:

_co=b@)+1,+A —-TA

= 2
4 1—c(u)—T5 (12)

Environmental Economics, Volume 13, Issue 1, 2022

The obtained results given by equation (12) are
further analyzed and discussed.

According to the Keynesian hypothesis of asym-
metry between firms and employees, companies
decide on the volume of employment according to
the chosen production output. It is worth consid-
ering a function of a standard Cobb-Douglas ag-
gregate production, in which the production level
entirely determines the labor demand of a compa-
ny. The present level of employment L is given in
equation (13):

1

L:[l}a Z{ico—b(g)+IO+A7—TA}“’ 13)
B B l—c(u)-To

where y = BL* with B as average labor productivity
anda<1.

Moreover, Keynes (1936) accepted the first classic
premise that the marginal productivity of the level
of employment is equal to the real wage. Since the
volume of employment is known, the value of the
real wage can be deduced. However, introducing a
climate policy slightly modifies this relationship.
Therefore, the study needs to reformulate the com-
pany’s profit maximization program:
Max Py —-wL—-TZ - p,g(A4), L=0. (14)
Profit is calculated as the difference between sales
Py (P being the aggregated price index) and pro-
duction costs (given as the salary cost wL), the en-
vironmental tax TZ, and costs to reduce emissions
P g(A). This program can be rewritten in the fol-
lowing manner by replacing y and Z with their re-
spective expressions:

Max PBL* —wL —T(SBL* — A)—
~Pg(4), L20.

(15)

The first-order condition thus gives aBL** (P
- oT8) = w, from which the paper can derive the
price of goods:

l-a

p_ wL
aB

+aTld, (16)

where w is given by equation (1) and L is given by (13).

1 This effect is quantitatively weak, but it enables establishing a theoretical degrowth relationship between consumption and the price of

goods.

http://dx.doi.org/10.21511/ee.13(1).2022.02
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Equation (17) can therefore be rewritten as:
" L =b)+1,+A4"-T4
B l—c(u)-To
aB

} (17)
P= +aTd.

Thus, introducing a climate policy has a slight in-
flationary impact: the general level of prices in-
creases from an amount oT6 linked to the carbon
tax; it also increases because of additional demand
A7 - TA. The amount of tax is, therefore, partially
reflected in the price of goods.

Finally, the level of employment determined in
this economy has no a priori reason to correspond
to full employment of the workforce. As the level
of the active population, L’ is given, the level of
unemployment U can then be expressed by:

U=LS—L=
_ sl -b@+ 1+ 4 -T4 (18)
B [l-c(w-15] |

The logic of Cartelier’s model is thus as follows:
Setting the interest rate and carbon tax (i and T)
> determining total investment ([+A) > determin-
ing output (Y) and consumption (C) in the goods
market > determining the level of employment (L)
> determining the real wage (w/P) (knowing the
marginal productivity of the employment volume)
> determining the general price level (P).

Keynesian models with flexible prices are not com-
mon in the literature, even when including the
family of contemporary SFC models. Nevertheless,
Jean Cartelier’s model is relevant to studying a
carbon tax’s effects because prices are perfectly
flexible and act on effective demand.

The study aims to introduce an element of cli-
mate policy into a Keynesian economy charac-
terized by the existence of Keynesian involuntary
unemployment.

2. RESULTS AND DISCUSSION

Knowing how the model is built, the paper can
present the main analytical results. In a general
way, the results reflect the negative conclusions

20

in the literature about the economic effects of im-
plementing a carbon tax. Does the amount of the
carbon tax constitute a negative supply shock? The
paper considers equations (12) and (17) to exam-
ine this question.

Economic agents predict the inflationary effect
of the tax (equation 17) when they determine the
aggregated production (equation 12). This infla-
tionary effect, captured by the variable u, weak-
ens the value of the multiplier since it decreas-
es the purchasing power of salaried households.
In other words, the production equilibrium is
lowered at an unchanged level of autonomous
spending. Nevertheless, the double ‘side effects’
of the carbon tax end up counterbalancing this
depressive effect. First, the tax provides revenue
for public spending that increases aggregate de-
mand as well as the value of the multiplier (with
the component T'). Second, the demand for an-
ti-pollution goods also increases the aggregate
demand. Indeed, the quantity A” - TA will nec-
essarily have a positive value if, as assumed, y
is greater than 1 (also, T < 1). Consequently, it
is impossible to maintain, in principle, that the
higher the carbon tax rate, the weaker the multi-
plier effect on economic activity. The tax’s effect
on the economy depends not only on the level of
the tax but also on the intensity of the pollution
of the existing technology (parameter o, equa-
tion 12), on the expected price of emission-re-
ducing goods (parameter P , equation 6), and the
parameter y according to formulas for purchas-
ing those goods (equation 6).

Thus, a simple reading of equation (12) shows that
the more a business initially pollutes, the more
it will have to acquire a large quantity of emis-
sion-reducing goods at a given tax level. Moreover,
equation (6) shows that the lower the price and
the elasticity of purchasing pollution-mitigating
goods, the greater the quantity of these goods that
have to be involved in the production process.

Contrary to the predictions of the macro-econo-
metric models mentioned above, implementing a
climate policy without reallocating the tax reve-
nue elsewhere can potentially increase volumes of
production and employment once the additional
expenses linked to pollution abatement efforts are
considered.

http://dx.doi.org/10.21511/ee.13(1).2022.02



Thus, the model shows that a carbon tax can exert
an expansionary effect on the economy within the
framework of a Keynesian economy.

This study simulates the effect of an increase in the
carbon tax on the economy and, therefore, em-
ployment. First, the paper considers three differ-
ent cases, depending on the low, medium, or high
sensitivity of the marginal propensity to consume
in response to an increase in the price of goods.
The initial values of the macroeconomic variables
are:y=100; C=60; I = 18; G = 16; g(A) = 6.

These values are used to simulate a positive shock
of the carbon tax T, increasing from 1.75 to 1.9,
which implies an increase in public spending fi-
nanced by the increase in revenue.

2.1. Case 1: Low sensitivity
of consumption to price
increases

For case 1 (Figure 1), GDP grows rather strong-
ly as a result of the increase in the carbon tax.
Macroeconomic variables C and G tend to rise. At
the same time, there is a decrease in expenditure
for reducing emissions g(A) due to the increased
price of goods (which also contributes to pollution
mitigation). Despite this, GDP will increase due to
an increase in the carbon tax.

Hence, a carbon tax is relatively inefficient from an
environmental point of view, leading to a decrease
in spending to reduce emissions. This result is para-

Environmental Economics, Volume 13, Issue 1, 2022

doxical because the tax increase ultimately reduces
private spending to mitigate the pollution. In fact,
it appears that the effect of inflation on anti-pollu-
tion spending is stronger than the effect of the tax
increase. This result is interesting because it sug-
gests that “too much carbon tax is not a good thing.”
However, the existence of the tax will indeed incite
agents to pollute less and, in this sense, the carbon
tax is still beneficial. Moreover, the surplus of pub-
lic funds generated by the tax can and should be
devoted to ‘green’ investments as part of the fight of
governments against climate change.

2.2. Case 2: Medium sensitivity
of consumption to price
increases

GDP rises due to increased public expenditure

G, despite constant consumption and decreased
spending for reducing emissions (Figure 2).

2.3. Case 3: High sensitivity
of consumption to price
increases

Consumption decreases, thereby neutralizing the
effect of the increase in public spending; GDP re-
mains constant. An even higher sensitivity of con-
sumption to inflation would lead to an evolution
of GDP into negative territory (Figure 3).

In all three cases, the tax increase results in in-
flation and an increase in employment when the
GDP rises. Thus, as this model shows, strengthen-

1 [N

—_— C

Figure 1. Effect of an increase in the carbon tax on the economy (Case 1)

http://dx.doi.org/10.21511/ee.13(1).2022.02
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Figure 2. Effect of an increase in the carbon tax on the economy (Case 2)

ing the carbon tax has a generally positive effect
on production and employment as it enables better
management of the environment via greater public
spending. Moreover, this increase in public spend-
ing, likely directed to green investments, would
largely compensate for the decrease in spending to
reduce emissions.

These simulations show that implementing a car-
bon tax has potentially expansionary effects con-
trary to what is usually claimed in the literature.
The fact is that corporate green investment spend-
ing decreases due to inflation can be compensat-
ed by the green public spending of the state caused
by the introduction of the tax. The carbon tax can
therefore generate a double dividend. Why do the

models presented in the literature ignore this pos-
sibility? In standard models, the carbon tax only
induces an increase in production costs, which
leads to a decrease in firms’ supply. Demand-side
spillover effects are not taken into account because
GDP is only determined by the supply side. The
Keynesian models cited in the introduction do
not consider that the carbon tax can be recycled as
an increase in public spending, generating an ex-
pansionary effect. Only the fall in investment and
consumption is taken into account. This model
obtained different results because the level of busi-
ness supply is determined by aggregate demand. At
the same time, the carbon tax increases green pub-
lic spending, while inflation can have a more or less
important effect on consumption and investment.

1.12
1.09 7/
/
1.06 /
/
/
1.03 -
/
/
1 <
N
0.97 N
\
N e e e e o . — — — — — — — — —
0.94
A X 15} ko)
—y o R— | —-G —-g(A)

Figure 3. Effect of an increase in the carbon tax on the economy (Case 3)
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2.4. Case 4: Stimulus policy
is associated with climate policy

In Heyes’ model (2000), the ecological constraint
renders the fiscal stimulus policy ineffective.
Moreover, according to Fagnard and Germain’s
(2014) model, it is even less effective since climate
policy has high ambitions. Thus, the study analyz-
es the impact of climate policy on the effectiveness
of a Keynesian stimulus policy (Figure 4).

Suppose that the state implements a climate policy
(in the ways described above) at the same time as a
budget deficit financed by issuing treasury bonds.
Then the increase in public spending is denoted as
AG. The equilibrium in the goods market changes,
and aggregated production varies in the following
manner:

N
1-Ac(u)-To
Prices increase correlatively with production:

l-a
P= %4_
aB

[AG+AA7 —TAA]. (19)

ald. (20)
In the absence of a climate policy, the same fis-
cal stimulus policy would produce the following
results:

B 1
T 1-Ac(p)

Environmental Economics, Volume 13, Issue 1, 2022

pwALT
aB

The situations described in (19) and (22) can be dif-
ferentiated by the higher value given to inflation
p in the former (which lessens the multiplying ef-
fect) and the appearance of two terms in the latter
linked with environmental taxation: T0 increases
the value of the multiplier and AA” - TAA decreas-
es the effectiveness of stimulus policy. This taxa-
tion leads to the appearance a pollution abatement
expense A, which clearly decreases because of the
increase in the price of goods, but increases the
GDP compared to the case with no such expense.
If the leading effect of reallocating the tax is high-
er than the negative effect of inflation, the fiscal
stimulus policy is more effective when associated
with a carbon tax. In the opposite case, it is less
effective.

(22)

Comparing the effects of this type of fiscal policy
remains somewhat ambiguous at the theoretical
level. Hence, the paper performed another simu-
lation to analyze the effects of a stimulus policy
assuming a constant rate of the carbon tax (case
4). The study considers the case of low sensitivity
of consumption to inflation, with an initial fiscal
stimulus of +1.19.

In this case, consumption, government spending,
and emission-reduction spending increase simul-

—_Y Cc

—-g(A)

Figure 4. Increased public spending (with the budget deficit)
while maintaining the carbon tax (Case 4)

http://dx.doi.org/10.21511/ee.13(1).2022.02
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taneously following a fiscal stimulus. The stim-
ulus policy is effective even though it is coupled
with a carbon tax. Climate policy reinforces this
effectiveness through increased spending on pol-
lution mitigation. Finally, a fiscal stimulus policy
also reinforces the effectiveness of the carbon tax
from an environmental perspective (increase in
anti-pollution spending and an increase in public
spending, which would be potentially ‘green’).

If the state increases its public expenditure while
simultaneously increasing environmental taxa-
tion to keep the budget balanced, the effect on the
GDP is given by:

AG+A4" —ATAM o
T Ac(u)-ATS )

Indeed, due to the increase in taxation, a compa-
ny will increase its efforts to reduce emissions (pa-
rameter in equation (6)).

In the absence of a climate policy, and assuming
a fixed tax for households affecting their income,
a stimulus policy with a balanced budget has the
following effect:

B l1-c¢
YT Ac()

In the absence of a climate policy (equation (24)),
the result concurs with Haavelmo’s (1945) find-
ings in which a stimulus policy with a balanced
budget is effective but without a multiplying effect
(in the case here, the multiplier is close to 1 if the
inflation rate is moderate).

(24)

In the presence of a climate tax (equation (23)), the
results are more complex, including:

e an acceleration of inflation u in relation to the
increase in carbon tax (reduction in the value
of the multiplier);

« anincrease in the value of the multiplier along
with the term AT linked to the increase in
the taxation rate: the latter automatically in-

creases the possibilities for public spending
(the more the total income increases, the high-
er the emissions, the greater the tax revenue).

« anincrease in magnitude (AA” - ATAA) linked
to pollution abatement efforts and public
investments.?

On the whole, the positive variation of autonomous
spending is higher than in a situation without a cli-
mate policy. In addition, the value of the multiplier
is higher than 1 when there is a carbon tax, whereas
it is around 1 without the tax. Consequently, a stim-
ulus policy with a balanced budget is more effective
when it is associated with a climate tax.

Compared with the above scenario (case 4), abudget
deficit policy is far more effective when coupled
with a more aggressive carbon tax (increase in T).
The rise in GDP is much greater (+1.06 compared to
+1.03),’ despite the decrease in spending to reduce
emissions (the effect of inflation on anti-pollution
spending is greater than the effect of increasing the
carbon tax (case 5, Figure 5)).

2.5. Case 5: Policy to increase nominal
wages

In the standard literature, the effectiveness of eco-
nomic policy depends on the degree of price ri-
gidity. Economic policy to reduce unemployment
only works if prices are highly sticky. On the other
hand, the carbon tax decreases this policy’s effec-
tiveness since it increases firms’ production costs
and reduces supply. This study provides a more
complex analysis. Keynesian macroeconomic pol-
icies are effective even if prices are flexible because
the production level depends on effective demand.
To the extent that the carbon tax can generate an
expansionary effect, it can also reinforce the effec-
tiveness of Keynesian policies.

In this Keynesian model, an increase in the nomi-
nal wage alone does not affect employment. Indeed,
employment determines the real wage and not the
inverse. Any increase in the monetary wage only
causes an increase in prices in such a way that real

2 In all likelihood, the positive effect of taxation on incentives to reduce emissions is higher than the negative effect of the expected high

price of anti-pollution goods.

3 These simulations aim to identify broad trends to support the results from theoretical analysis rather than obtaining precise macroeconomic

values in a specific context.
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Figure 5. Increase in public spending (with the budget deficit)
coupled with an increase in the carbon tax (Case 5)

Table 1. Comparing results of the AS-AD model and the ‘Pure Keynesian’ model

. AS-AD Model by Fagnard and |

Variable Germain (2014)

Keynesian Model

i Negative supply shock;

e Positive demand shock;

i« The more ambitious the climate

i policy and the less rigid the
wages, the less expansive the

Climate policy alone

The value of the multiplier is weakened by inflation but increased
by the effect on public spending. The supply shock is not
necessarily negative;

Demand shock positive (anti-pollution spending and/or public
spending;

The expansive effect is independent of the nominal wage level.

* The more ambitious the climate
policy and the less rigid the
wages, the less expansive the

Fiscal policy financed by
loans + climate policy

Fiscal policy is likely to be more expansionary when coupled with
climate policy because of the dual demand shock.

Fiscal policy financed by a
carbon tax

Wage increase policy +

) A ¢ Recessive effect.
climate policy

Expansive effect is likely due to the dual demand shock.

wages remain unchanged. This price increase does
not affect consumption since the wage-profit dis-
tribution remains unchanged, as does workers’ re-
al income. Thus, in the suggested model, increas-
ing wages does not cancel the effects of climate
policy, whereas in Fagnard and Germain’s (2014)
model, it increases unemployment (Table 1).

These results could be supplemented by an analy-
sis of the possible errors in inflation expectations
predicted by economic agents, which could ampli-
fy or reduce the effects of the tax on effective de-
mand. A more complex model could also be built
considering the negative impact of global warm-
ing on the economy.

CONCLUSION

Currently, macroeconomists often argue that climate policy entails costs, decreasing Keynesian policies’
effects. The study aims to show that it is theoretically possible to account for situations where imple-
menting a carbon tax can produce a double economic and ecological dividend, along with an expan-

sionary effect.

From the model developed, the paper explores that the carbon tax can have a positive effect on the
economy and carbon footprint if the impact of inflation on consumption is low or medium. Moreover,

http://dx.doi.org/10.21511/ee.13(1).2022.02
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Keynesian fiscal policies can be more effective when coupled with a climate policy associated with a
carbon tax. The study considers 5 different cases: low, medium, and high sensitivity of consumption
to price increases (Cases 1-3), stimulus policy associated with climate policy (Case 4), and policy to in-
crease nominal wages (Case 5). Considering the first three cases, the tax increase results in inflation and
an increase in employment when the GDP rises. The research results of case 4 are that a budget deficit
policy is far more effective when coupled with a more aggressive carbon tax (increase in T). As for case
5, the rise in GDP is much greater (+1.06 compared to +1.03), despite the decrease in spending to reduce
emissions (the effect of inflation on anti-pollution spending is greater than the effect of increasing the
carbon tax). Today’s governments often steer away from implementing a significant climate policy be-
cause they fear its economic effects. The study shows that the effects of the carbon tax are not always
negative on the economic level as long as the state uses the proceeds of the tax to invest in the ecological

transition.
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