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A MODEL OF FISCAL STRATEGY
TO CLEAN UP CAPITAL AND FREE EMPLOYMENT

The quantitative decrease and the qualitative obmiir flows and stocks of raw material,
energy and waste are the practical condition fqulémenting sustainability (Erkman,1998;
Dayan, 2002). They must be accompanied by solidarith less fortunate people (Dayan,
2002)

The public policy measures to moderate the consompf materials to prevent pollution
and wastes and to protect health while contributimgousiness competitiveness, balance
social accounts and full employment, involve depelg a global strategy and, of course,
have a cost. To promote sustainable developmemerpat we have the task not only to
evaluate the arising expenditure, but also to pepways of financing taking into account the

economic situation and the concern for equity

1.The environment: the economics of taxes ?

Of all the economic measures envisaged to endhdemoderation in the consumption of
materials, including the prevention of pollution darwaste, the introduction of an

environmental tax affecting polluting products oftgppears in public policy think tanks. In
particular, and among others one, a tax carboadoae CO2 emissions.

We cannot do only refer the environmental pradecto fight against climate change and
the sustainability has not only resulted in envimental view. But especially to tell the truth,
it is unclear how, in a perspective where the pasoig power of consumers would be further
reduced, budgetary resources of the State wouldobght and market does not offer a

credible alternative to the dependence on fosstlisfuincreased indirect taxation and
differential taxatiof based on the system of penalty/no-claims bonukidmeithe cause of a

"new economy" particularly based dre prevention of pollution and wasfghould we conclude

% This system was applied in France since July/Z008ars. It should cost 300 millions € to the FalerState.
The compensation is not thus made for this yedr e system could be applied to others products.



that the economic straitjacket has become littterne and that the features of contemporary
economies, cyclical and structural opposed to iatigg public policy? The rise in consumer
prices of polluting goods should be the resultadbng strategy of sustainability dealing to
reduce their production and not to a new publicoacat odds with the economic and social
realities and the ethics of sustainability.

The environmental taxation, which emphasizes theetaoy penalty and feeding inflation,
brings the environmental burden on consumers ratihh@n encouraging true productive
innovation. The internalization of social costspotlution, emissions quotes, pollution rights
markets and, more generally, the "polluter payer&iciple, may indeed be necessary and
create certain effect but remain an illusion ifythere not put at the service of an overall
strategy for sustainabiliy Green taxes, either "volunteers" or mandatoryerided to
compensate or discourage polluting consumptiontarfdnd remediation activities, not only
lead to social and between territories inequiftbe® more you can pay, the more you can
pollute) but also to develop a strategy for growth seekmdimit or repair the impacts of
human activities and not to prevent theire(more one gives itself the means to clean &p, th
more you can pollu)e Indeed, the market directs investment and rekdamwards innovation
sectors which improve existing technologies insteaad¢hanging the modes of production
(Dayan, 2002). This “end of pipe* approach and eneental trend cannot lead to a sober
economy in material nor avoid the excess ruleg véin degradation of the public accounts
and the inconvenient transfer of the ecologicaldbar on others countries and the less
fortunate people. They are costly, pernicious, mrdad overall inconsistent (Dayan, 2002).
Sustainability would be less attractive as a comination exerciséand an endless burden for

the whole society.

3 Sustainability opens a new field of science, aaith, ethics and cultural : “The link. The linkéthe linking”.
It requires paying attention to the interrelatidpsh interactions and interdependencies operatiitigirwand
between all domains of the world, knowledge anébaciWhat sustainable development meafixdyan, 2003)
* Between 1990 and 20086, rich countries have skergrowth of their CO2 emissions by 14,6% .



In fact, on the one hand, there is the urgencymgflementing the conditions for sustainable
development. On the other hand, there are alsoratipe need to avoid unemployment,
slippages of inflation, public deficitsjélocalisations” (relocation, outsourcing offshore) and
growing social and geographic inequality. Both sdees are in conflict as the latter takes
precedence over the first and that sustainabibty dnly resulted in environmental view. Yet
we consider that this opposition is simplistic dhdt his fate is artificial. Our first axiom is
that prevention of threats against the environnséould seek relevance and equity of their
contents in reshaping the technological links alustrial society. The reshaping should be
also able to promote productive performances amchaging power, sought and measured in
terms of sustainable products. This requires indldechnologies worried of increasing the

natural resources productivity

2. Economics for sustainability : eco links economy

The eco links economy privileges the rise of glaetural resources productivity, the quality
of knowledge and the safety of goods rather thhoda productivity. This economy reuses
by “wall to wall “ any waste of a resource for amet purpose. It makes clean goods, “from
cradle to cradle”, in regard to their global cyoklife inside of the chain of the eco links
economy. The economic system is set in an ecosyskaim economy can disconnect the
creation of wealth from increased borrowing matsrfeom natureand itavoids the produce
and the use of pollutants of which the life cyislaeither confined nor waterprodif requires
creating conditions that encourage, “over the fgriceely and strategic cooperation between
enterprises in order to arrange appropriate loapgearning their production cycles and to
participate in closing the loop of the economicleyroduction, consumption) within their
own rivalries. In this sense, the fuzzy concepgudtainable development is precisely defined

through that sustainable industrial developmenbg€én, Gallopoulos, 1989; Co6té, 1995;



Cohen-Rosenthal, 1998; Lowe 1997; Erkman 1998)n&tuics for sustainability is thus an

eco links economy, (Dayan, 2002; Dayan and DuifQy).

By moving the production area closer to re-ushgvaste area, by giving value to the local
physical resources, among which the waste, and kmoavhow, eco links economy can offer
a better using and an increasing of scale ecorsrfoe the global economy system and it
proposes a strategy for the territorial attractess and fofrelocalisation” (relocation,
inshore insourcing) of businesses and jobs.

This new economy provide the competitive meansefderprises by reducing their costs of
inputs, transport, environmental rules and wasteagament but not by the decrease in work
force and wage costs and nor “dglocalisation”. It ends in the sliding of the world gravity
centre of the economic power towards the local mameent of the global sustainability. It is

essentially territorialized.

But worrying about resourcegroductivity is also encouraging employment, depeient of
training and humarengineering. One of the conditions for the impletagan of eco-links
becomes not to restrict hiring but to seek full eagment of human potential.

Public policies, which would produce the desirediemmental effects by using fiscal policy
must associate environmental policy and employrmelty. In other words, to produce less
costly sustainable goods and thus to protect eatanservation and human health, this tax

system should involve jointly both two producti@ctors: capital and labour.

3. Employment no subject to tax and eco-taxation opolluting capital
Imposing capital while discarding labour is nohew idea. In the early eighties, French

studies, to measure the impact of tax changes wsiment, employment and the choice of



production technique, had reached the followingchasior? : it is futile to try to examine tax
policies that would not be based on capital impmsjtas they have no direct impact on the
choice of factors if they maintain a balanced buddes against, policies based on taxing
investment, appear to be effective. Duty noted. Aayx reform being "neutral” (for
governments) cannot push the technological choitade by businesses if it is concentrated
on indirect tax.

By contrast, impose direct production factors isiracentive to challenge the technological
combination through its mechanisms of substitutibhe fact is that the latter option has
never been implemented. The shifting social countrdns to a taxation of capital is probably
effective "on paper" but it may actually be thwdrtby perverse effects (recession in
industries of consumers/capital goods, lower innesit rates and reducing growth). The fact
remains that, in terms of economic rationality, tdy appropriate taxation of production

factors, has a real chance to make effective agpblicy for environment and employment.

This paperdiverges from the previous works on the shiftinguna of the tax since it
advocates the creation of an eco-tax on pollutaygtal.

We will assume, for simplicity, that the productigapital is shared - partitioned — into two
categories referring to divide "sustainable" / 'wstainable™: capital stock of high potential
pollutant and capital goods satisfactory in regtrdeco-industrial criterich From this
nomenclature, one considers a tax reform basedirentdaxation of polluting capital and
simultaneous reduction in tax concerning employméntly the employer taxes would be
removed in order to preserve the welfare costsemaedurage hiring.

This innovation combines a priori two advantageseally addressing the harmful factor of

production, it can only change the technology mixearms of economy of raw materials and

® Mauritius, Villa,1980; Artus, Sterdyniak, Villa980; Pisany-Ferry, Sterdyniak, Villa,1984
® Considering the precise objective of our curremidy, we disregard paradoxes of this simplistidtifian.
The provided results are not affected by this Eigin.



less use of "polluting” capital. By the play of stibutions, it promotes jobs and increases the
intensity of cleaner capital within the productm®cess.

We go torigorously justify the theoretical feasibility ofish a tax shifting and considers the
consequences. To this end, we explbeeoptions which are availabléo a great Ministry for
Sustainability with full taxation power in a socemvironment marked by a broad consensus
on the requirement of sustainability. The Minissrybadmap has five components: reduction
in the use of unsustainable capital, boosting eympénmt, increasing purchasing power
measured in sustainable goods, price stability i@orollary: preserving competitiveness

and avoiding degradation of budget.

4. The model of fiscal strategy for sustainability

We use a macroeconomic model for micro-economicndations in which companies
determine the quantities of labour, cleaner cagtad "polluting” capital minimizing their
cost of production assuming that the labour is dakg social security contributions and
where polluting capital are imposed by an eco-tagn¢erning pollutants). Under the
hypothesis of pure and perfect competitiveness,getethe producer prices and consumer
prices by application of the mean VAT rate. Theecaba closed economy and of an open
economy will be successively considered.

The proposed tax reform is viable if it did not hegatively affect the general price level,
and therefore on price competitiveness. It is snakde if it does not deteriorate the balance.
These imperatives guide the joint determinatiothefrate of social contributions and the rate
of eco-taxes through calculation rules that aréetBht depending on whether price stability
or stability of the budget deficit is covered amahed.

We explore the gradual injection scenario of tleBmm in a nation characterized by high
social security contributions and no tax on patigtcapital.The dynamics involved are jointly

on tax developments controlled by the Ministry afstinable Development in order to get a

gualitative target of sustainability by reducing tise of polluting capital. At first, one ensuresttthe



desired effects are achieved in a long time. Ineeosd step, the Ministry is required to get a

numerical target for sustainability in the meditem.

4.1. Firms strategy subject to an eco-tax

A national economy is considered here with threemmonents: enterprises,
workers/employees and state, respectively paichbgetcategories of income: profits, wages
and taxes. After determining the macroeconomic @aiog framework, we are focusing on
the strategy of minimizing costs adopted by comgmrfiacing a tax on labour, on the one

hand, and on polluting capital on the other hand.

4.1.1. Accounting framework

To simplify, there are three types of taxes: pdyntes on wages, taxes on polluting capital,
and indirect taxes on expenditure, proportionalthe added value and weighting on
consumption, not on investment. The state setsateeof social contributiofs notedc, and
the tax rate on polluting capital (named "eco-tartedk, and the rate of VAT to the value
added, noted. The stock of polluting the investment on pollgticapital, the stock of cleaner
capital, the investment in capital and the emplayimare recorded respectivelyKy,
l1,K»5, 1, andN. Concerning these components, the accounting feoeshe followings:

1. Enterprises

pQ=s@+c)N+ply+ply+ pkKy #1
The GDP value (output of GDP in volum®, by the index of producer prices (VAT

excluded),P, is equal to the wage paid by the firms (proddanean nominal earnings, to

the multiplier index of social contributions and @oyment), plus investments in polluting

" For the sake of accuracy, it would probably beeveb separate the social security contributioaisl by the
employer and those borne by the employee. Onlyethployer contributions would be removed in order to
preserve the welfare costs



capital and in equity capital, as well as taxesavee the use of polluting capital, which are
taxed at the ratle

2. Households

SN=PC=p(+6)C #2
Wages are equal to the consumption value, produttwmption by volumeC, by the index
of selling prices (VAT included)P = p(1+6& .)There is no savings in this simple model.

3. State

S=pfC+ pkK;+scN-pG #3
The budget balancgis the difference between the total of tax reven(éirect and indirect)

and the government spendip@s.

4.1.2. Production costs minimization and demand foproduction factors

Companies choose the factors of production so asirtonize their total cost. Then we seek
expressions of demands for factors, of the optimial of technologies and of the prices in
perfect competition.

The objective function is, notingthe interest rate based on capital productive:
C(K1,Ko,N)=r p@+k)K;+r pKy +s(@+c)N.

The constraint is an objective of volume to prod@eit is based on the production function,
which summarizes all available technologies. Comgavith normal functions of production,
its particularity is to combine the gross addedugatio the use of three inputs, because the
capital stock is partitioned into two blocs followi an environment criterion. We refer to a
Cobb-Douglas to constant yield scale:

Q=K KF NY with 0 <u<1,0 $ <1, 0 <L,a+p+y=1.

The program of the representative firm is therefore



min  rp@l+k)K;+r pKy+s@+c)N
(K..K,,N)
st. Q =KIKHNY
Starting from Lagrangian:

L(Ky,K2,N,A) =1 pL+k) Ky +1 pKy +sL+)N+A(@Q -KIKINY)

We draw the conditions of the first orfler

rp(1+k):/]a'Kg #4

1

rp:/1[>’Kg #5
2

s(1+c):/1y% #6

Q=KIKINY #7

The technological ratios are obtained by dividiagky (5), (4) by (6) and (5) by (6):

Cleaner capital on polluting capital—E; = §(1+ K) #8
1
Ny rp_
Kz Bsd+c)
Employment on polluting capital N yrpd+k #9
Ki a s(@l+c)
Employment on cleaner capital N_»rre #10
Ky  Bs@+c)

These three ratios are independent of the leveprofiuction and VAT. Social security

contributions have a positive effect on both intgnsf capitals: capital per workeil,\li, and

polluting capital per Workerﬁ. In other words, any increase in payroll taxesemuilting in

8 As the objective function is linear and the paositiefining coercion equality is concave, the ctiads of first
order are necessary and sufficient for a overatiimm.
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a lesser relative use of labour and increased uske@aner and polluting capitals per worker.

. S K .
The rate of eco-taxatiok has no effect on cleaner capital mtensr\%. However, it
influences the polluting capital mtensaﬁl, and the ratio between polluting capital and

cleaner capita}:—l in the direction of a decrease. Thus, an eco-taxathanges the mix of
2

technologies by relative decrease in the use dfijnd capital.

These three relationships confirm that it is imjdassto distort the mix of technologies in a

sustainable industrial development, without impgspolluting capital. In the current tax

system, one has= 0, which Ieads&: £ N =y TP N _»r_rpe

Ki a’ Ky as@l+c) Ky, fSs@l+c)’

Whatever the level of social contributions is, firesent ratio between cleaner capital and
polluting capital remains unchanged. On the otlardh they clearly show that the shifting of
social security contributions towards indirect t#&xa - by introducing a so called "social”
VAT in the political news - has no effect on comhbmtechnology, since the rate of VAT is

not taken into account in calculating the costsiedrout by companies. Naturally, the decline

in contributions has a positive effect on employméeant the ratloK—2 is not changed.
1

It follows from these remarks that a Ministry farssainable development wishing to lower
contributions to boost employment and lay the fatimhs of sustainable industrial
development, can make one stone by creating ariagcdealing on polluting capital, which

will of course integrated into the rational caldida of firms.

From (7) and ratios (8), (9) and (10) and settidg- a? BPy”, we get expressions of

demand for factors:

~(a+p)
] #11

N = 6% 1+K)9 @+c)" @A)y ‘”ﬁ(%

11



y
) £<1+k)”<1+c>yr‘y(3] #12
Q o

04 -(B+y) ve-v| S !
K1:Q5(1+k) @+o)’r B #13

Relations (11) - (13) are consistent with the usaallts. The demands for factqssitively

depend on of the activity. The real wage and saadatributions rates have a negative impact
on employment, a one positive on applications gitah The cost of using the capital has a
positive impact on employment, a negative one endiégmand for capital. We also note that

an increase in the rate of eco-tax benefits to eympént because we have

but this effect is less and less important withitltgease because kbbecause

a—N—a(a 1)L <0.

ok? (1+k)?

In the same way it stimulates demand for equitgesin

with a phenomenon of decay:

2
LY. —a(a 1

<0.
ok? (1+ k)

On the other hand, it thwarts the polluting capsiate

o (pep L <o,

but this effect is less and less marked becalses convex ovek:

K
61 >0.

=(B+ Y1+ +Y)
1+ k)

12



In short, eco-taxation plays effectively its raledeforming the technological combination by

changing rationally the demands for factors. Aneéwit does not exist, demand for labour is

, be compared with the expression (11). This tax

_, @+h)
N=QZ @1+ c)_(a+ﬁ)ra+ﬁ(—J
Q p

formula plays more or less a role as a multiplaatdr acting on employment : this is because
labour is a substitute for polluting capital whaest is increased by the tax. The gain in terms
of employment may be not only quantitative. The eyaece of new tasks in a technological
system "efficient and limiting polluting capital§ even more likely that, also on the basis of a
comparison between the demand for faciara taxation system without eco-tax and with
eco-tax, we find and observe that the taxationotiiing capital has actually a proper divider

effect on polluting capital.

4.1.3. Expressions of production prices and sellingrices
Based on the demand for inputs (11) - (13) andntplirices and tax rates for short-term

parameters, the total cost depends on the quanpitadluced:

'e) y a l-y 1-yy
C=C(6):Q(1+C) (1+k§)2r S #14

In the short term and in case of perfect cdmpe, there is equality of output price and
marginal cost, equal to the average cost heregdime production function is referred to

constant returns. We conclude the price of producti

a+f
aly. vy
0= L+c)@+ k)l/ r S #15
QY
and the selling price:
a+pf
aly. vy
P:p(1+6)=(1+0)(1+c) @+k) r S 416
Ql/y
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Thereafter, we admit that workers providertladility to work in real wages based on their
marginal productivity. In this "Keynesian" contexe share of wages in the gross global
product, valued at the cost of production, is edaahe elasticity of output with respect to
labour input

(1+c)sN:

2 #17
PQ

Similarly, we obtain the following remarkable id#ies the share of gross profit concerning

both cleaner and polluting capital, within the prod

rpd+kKy _, #18
PQ
rpKs _
~2=p #19
PQ

4.1.4. The case of an open economy

In open economy, firms choose to factors aidpction so as to minimize the total cost.
The capital goods can be produced domesticallynmorted, but there is no difference in
treatment on the basis of geographical origin: téwsreform taxes the polluting at the réte
whether domestic or imported, and equity are ngeda A priori, domestic pricep and

foreign pricesp; differ so that the price of duty-free capitgly , is a weighted average:

pk = p" pi Y,
where u is the share of capital goods produced nationaityong the total capital. The
objective function is thenC(K1,Ko,N) =1 px @+K)Kq+r px Ko +s(l+Cc)N.
Therefore the following program has to be resolved:
min  r pgx @+k)K;+r px K, +sl+c)N

(K., K;,N)
st. Q =KIKINY

14



As pk plays the role op in the closed economy model, we get direct exprasof demand
for factors and of technological ratios.

Hence the demands for factors:

N = 6% W+ k)7 @+ 0) @B @B (@) gula+f)  (-ua+p) %
K2 :Qg(“k)a(“@yr-ysy p—uy pj—(l—u)y 401
Kl = 6% (1+ k)"(ﬂﬂ’) (1+ C)Vr‘y s/ p—uy pj -@-u)y 499

and the technological ratios:

ﬁzﬁ(uk) #23
1 a

N r —u 1+k

R :1_ pu pjl u 244
Ki as 1l+c

N r -u 1

_zl_pupjl u + o5
Ko s 1+c

The interpretation of these results is exactly $hene as in closed economy. In particular,
lower social security contributions increases emplent, and so are employment/polluting
capital ratio and employment/ cleaner capital ratibile the rise of eco-tax reduces the use of
polluting capital, increases the ration cleaneitadpolluting capital and decreases the part of
polluting capital within capital intensity.

The output pricep becomes now:

a 14 14 1y (1-y)(a-u)

1-(1-y)u 1-(1-y)u 1-(1-y)u 1-(1-y)u 1-(1-y)u
1+k 1+ i
o= L+k)  (+c) st P e

1—(1— y)u

Q

The consumer prices VAT excluded, defined py = p¥ pjl_" wherev is the share of

imported products in consumer products is:

15



_av d w (1-y)v (1-y)A-w)+(I-v)

1-(1-y)u 1-(1-y)u 1-(1-y)u 1-(1-y)u 1-(1-y)u
(1+k) ’ (1+c) e Pj ’
Pc = - #27

and the consumer price VAT included is:

av w w 1-y)v (1-y)(1-u)+(1-v)
1-(1-y)u 1-(1-y)u 1-(1-y)u 1-(1-y)u

(1+6)(1+k) e (1+c) s r of

PC e #28

1—(1— y)u

Q

The remarkable identities (17) - (19) remain validpen economy.

4.2. Neutrality of tax shifting

We saw that the increase in the VAT rate on paityfiroducts can not affect directly, and in
a short time, polluting technologies because iti@msmpact on applications of the demands
for production factorsHowever, the tax measure consisting in rippingaaontributions to
an eco-tax on polluting capital, forces compan@sevise their methods of production by
substituting jobs to polluting capital. This is iradhately effective... and sustainable because
companies are warnings to integrate, through the efecosts, the environmental approach
and boosting the employment in their calculatidbist the obvious effectiveness in terms of
jobs and ecology should not be upset by contradigierverse effects such as inflationary
slippage, the deterioration of competitiveness,nibeease public deficit, or the questioning of
financing social spending. Shifting the tax is tegate if it meets the conditions of neutrality

on prices and on the state budget.

4.2.1 Neutrality on prices
The shifting will be called neutral on priceshgir level stays unchanged. Formally, the price

differential is zero when andk vary. Intuitively, it simply noted that the expsén

(1+c)(1+Kk)?’” must remain constant in (15) and (16).

For producer prices, we therefore have the ruleeotrality:

16



ai+y£:O #29
1+k 1+c

The rule is obviously the same for the selling @sic VAT included, when you leave
unchanged the VAT ratedd =0.

Taking into account the remarkable relatidg) @nd (18), it is rewritten:

"PK1 4+ SN =0 #30
pQ pQ

and it is easily interpreted:
polluting capitalx increase in eco tax labour cost x reduction in social contributionsO=
Neutrality on prices is checked so that, withimfs; increasing the cost of polluting capital is

strictly offset by reduced labour costs.

4.2.2. Neutrality of the measure for the government

Tax reform poses different problems for governmmestrictly speaking, it will be seen as
neutral if it keeps the balance to the same leUbé lack of budget neutrality will match,
according to the observed deviation, with finansiatainability or the non-sustainability.

If the three modes of taxation coexist, the budgfethe state is given by (3). Ex ante,
variables of pricgp ands, and variable of volumds,;, C, N andG are constants. In addition,
VAT is fixed at the same level as the governmermvsthat its effect on the technology mix
is zero. So the balance is not influenced by chamngéhe rate of social security and eco-tax if
the following equality is true:

sNdc+ pK;dk=0 #31
or, taking into account the remarkable relatiorid @nd (18):

adk+ dc -0 439

T1rk V1+c
The rule of budget neutrality is not equivalenthe rule (29) of neutrality on prices. Thus, for

a decline of 1% of ¥ c, the rule of neutrality led to price increase &k ef y / a %, while the

17



rule of budget neutrality leadg (o) r %. In other words, the new eco tax rate is highex
framework of price stability than in a situationfisical stability.

This result opens up important public policy. Ire tbontemporary international capitalism,
while inflationary slippage is punished by loss psfce competitiveness, loss of markets,

growth and employment. The major concern is prie®ibty. Since the government pursues

this objective, it must establish an eco-tax follogvthe rule (29), Ol;lik = _g_licc )

As the budget balance varies according to shmm-te?é:££+y£, the rule of

pQ rl+k " 1+c

price neutrality impliesd—% = %1—%£ <0.
Y

In other words, the public deficit is reduced. Autral tax shifting on prices is financially
sustainable. Not only tax reform can ensure priedikty and the maintenance of price
competitiveness, but it also helps to keep spendinghe same level - especially social
spending - and even to eliminate the public debtooconsider new expenses, such as

investment in research and development in new tdofies.

4.2.3. The case of an open economy
It is remarkable that the condition of neutrality prices is the same in case of open economy

that in a closed economical system. Indeed, thi@rghiof contributions to an eco-tax has no

a Y
effect on output prices if, all things being equék product(l+ k)l"(l"y)u a+ c)l"(l"y)u

remains constant, which amounts t@l+k)? (l+c)= constant, or in deriving:

dk

-_V
1+k a

dc
1+c
This requirement also applies to consumer pricesT ¥xcluded, and -with VAT constant

rate -, for consumer prices.

9 At least, until the interest rate remains less tha0%.
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On the other hand, if the three modes of taxatawxist, the budget of the State reads:
S=p.0C+pkkKi+scN-pG

By varying onlyk andc, other variables being assumed constant, we alhaye:

sNdc+ px K;dk=0

Taking into account the remarkable identities after gproper handling, you get exactly the

rule established in case of closed econogqyi% + y£ =0
r

1+c

Contrary to what intuition sugge$tshere was no difference of interpretation of tffeas of

a shifting tax on combining technologies on priod ¢he budget balance between the case of
a closed economy and an open economy system. Theeale payroll taxes is offset by an
increase in eco-tax on polluting capital: this aiton is leading domestic firms to revise their
demands for factors in accordance with the priesipf sustainable industrial development.
Their competitiveness is not questioned whetherrtihe of neutrality price is met, that as
their unit cost remains constant. Moreover, thdiagion of this rule mechanically led to an

improvement in the budget balance.

4.3. Gradualism with target of environmental sustanability

4.3.1. Shock therapy vs. gradualism

We have all the elements to measure quite predbelgffects of a reform replacing instantly
once and for all the tax on social contributionseoypew eco-tax on polluting capital. The
advantage of this shock therapy is obviously acadireak with the current technological
trajectory and to embark without delay on the ptbiustainable industrial development.

By starting from a situation where firms are subjex taxation only focused on social

contributions (c> 0 and k = 0) and implementingoanplete shifting (c '= 0 and k'> 0), the

19 |ntuition underlying number of critical remarksdadssed to the proposed tax by shifting APREIS ébay
Dupont, 2007).
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reform will have no effect on production price aselling price, if the eco-tax is calculated
from the rule (29) as follows:

k=@/a)(c/(L+c))=((sN)/(rpR)c # 33
The eco tax rate is exactly the old rate of contrdns weighted by the relative wage costs,
VAT excluded, in the cost of using, VAT excluded polluting capital.

By brutal deformation of the combination of teclow, the shock therapy will obviously
lead firms to revise "in the right direction" thapplications factors. In this regard, it is easy
to see that the ratio polluting capital / clearegpital is increased of the amount of the eco-tax,
and that the ratio employment / polluting capitincreased by the combined effects of the
abolition of fees and by implementation of the é&o-and finally that the ratio employment /
cleaner capital increases at the rate of socialirggccontributions. In fact, all expected
objectives are achieved in a very short time: riedein of the technology mix in accordance
with the requirements of sustainability, boostimgpdoyment, price stability angtatus quo
on price competitiveness, and additional leewaygmvernment. But this tax shock suffers

from two flaws.

The first is that the Ministry of Sustainable Deymhent does not have specific
environmental objective: the shifting indeed lowefsweight polluting capital, but is it
enough? The second flaw points at its deficit @aflisen. As a matter of fact, this scenario
assumes that firms have the ability to instantlgyuheir volumes of inputs, namely that the
alternative technologies are available without yledand without adjustment costs. It is
possible that some productive sectors have sudimodmgy, but it is very difficult to admit
that this option could be extended at the macrommom level. Specifically, periods of
adjustment are imperative and injection of the taform should be done gradually. The
following section explores a scenario thereforeautdedly closer to the ground : it can be

called as gradualist tax reform.
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4.3.2 Tax gradualism
The Ministry of Sustainable Development's obye is to enhance environmental quality

measured by an inddx This index is negatively related to the volumeoliuting capital per
Ki. _ L
labourer—=: E = #(K1/N) with ¢'(K1/N)<O0.

Thus, less the current technology mix is a usepdalfuting capital, more environmental
quality improves. Starting from a given state ofiesnmental quality, the goal is to achieve a
higher index, defined either by domestic politicahsiderations or by virtue of international
conventions. In both cases, a target of intensityalluting capital is implicitly specified. Of

course, the fact of fixing it in the long term gévierms time to adapt.

The Ministry wants to reach the target by imposing polluting capitak;. Aware of the
many implications about this measure, it also séeksoid any slippage inflation to maintain
price competitiveness, to revive, at least to namthe status of employment, and to avoid
any increase in the public deficit. Ultimately, fm@blem is formally seeking the couple ¢)
which, from a given situation, improves environnamjuality by reducing polluting capital,
boost employment, respects the rule of neutrafitprioduction prices and does not degrade
the budgetary situation.

It is assumed that any ddte the Ministry alters the eco-tax based on théedkhce between

the intensity in polluting capitalk;/N and the intensity of polluting capital desired

(Ky/ N)OI . A simple rule of intervention is to intervene larly on the rate of growth of the

factor of the eco tax, so long as one gap is foaitder :
Lzh(K IN-(K /N)d) #34
1+k 1 1

where it is understood that the variables are fanstof timet, and where the parametera
constant strictly positive, measures the intensitythe reaction of the Ministry to the

difference between the current index and the target
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This behaviour must remain compatible with the mileneutrality of prices. Consequently,

changes ik andc should check:

-_y ¢ #35
1+k al+c

Taking into account the behaviour of minimgithe production costs by firms in this
fiscal environment, gives the following changesha demands for factors concerning labour

and polluting capital, from derived equations (20% (22):

N_a k #36
N pyl+k

Ki__ k_ #37
Kl 1+ k

To lighten the paperwork, let us putK;/N et x4=(K;/N)?. On the one hand,

L:h(x—xd) and on the other hand="1-N_[_, @] kK _N_p-1 k ',
1+k X K; N y)1+k N
that the evolution of polluting capital per labaurels governed by the logistics differential

_B-1

equation:x = ——hx(X-Xqg) #38
4

As x> Xq, that is until the target is not reached, the citgrowth in intensity in polluting

capital should reduce pollutant since the minigtrgreases the eco-tax and companies
respond by reducing their demand for polluting tpiwhile increasing their volume of
employment since the contributions are fallinghat $ame time.

The initial conditionx(0) = xg < X4 Is clearly known, the trajectory solution f@8] is:

X0 Xd

@hxdt

Xg t+ (Xd - Xo)e y

X(t) = #39

The trajectory of polluting capital per head isatlg monotone decreasing and converges

towards the target, becausg, = xq4. From (39) and initial value&y, cg, K1(0)andNg,
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you can deduct the paths the rate of eco-tax,dteeaf social security contributions, of stock

of polluting capital and the stock of employment:

v
eV

K(t) = -1+ (1+ ko) 227 (xa = %0) #40
Xd
-a
’B,;lhxdt 1-p
oft) = -1+ (1+co) 20F (xa =x0)e #41
Xd
s
+ —
Ky (t) = Ky (0)] 20 (xa ~xo)e #42
Xd
a
+ —
N(t) = Ng| 22 (xa ~x0)e #43
Xd

The asymptotical balance, taken as a whole, idesfab all initial conditions economically
significant. The rate of eco-tax converges in a atonous manner toward the level
r
Xg |1-8 . . . .
Keo =—1+(1+ ko) — higher than the initial rate. The stock of polhgti capital

Xd

decreases and converges to a level far lower thhe initial state, either

N
Ko = Kl(o)(XOJl_ﬁ . Employment is growing so monotonous to the higlasgmptotical
Xd

a

level Ny, = NO(_j o . The evolution of social contribution rate is d=asing but the
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: : . 1-
asymptotic value obtained can be problematic. lddee havec,, = -1+ (1+ co)(&j ﬁ.
Xd
a Ta
1- : 1- . .
As (&J o <1, it follows —1+(1+ co)(&j F e Co- This inequality can be checked for
Xd Xd

a contribution rates asymptotic negative, whicheeconomically excluded. To have also

1-5
a
j . In other words, the target should not be too

limc(t)>0, it must bexy = X
(1) d 0[1+C0

ambitious. In particular, want at a range the almtion of any polluting capital in the
production system is utopian.

By way of illustration, Figures #1 and #2 provid&ths for a set of parameters characteristic
of a nation that starts from a situation markedHh®syabsence of taxation of capital and a high
level of social contributionsa=1/6; p=1/6; y=2/3; h=0.5; x4=1; Xp=2; kg=0; K1(0)=2;

Np=1; cp=0.4;p=2;s=1

Fig #1 Dynamics of eco-tax rate and social conbutions

T 1
2 10

eco-tax rate - - - - - payroll taxes on wages
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Fig#2. Dynamics of polluting capital, employmentad polluting capital per capita

2.0

1.5
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— — polluting capital per capita

It remains to consider the issue of fiscal sustalitg. In the event that the Ministry takes the
party to keep stable the government spending, efrdin from manipulating the rates of
VAT, the budget balance reflects exactly changedirgct tax revenues. In noting these levies

R, we have at any timR= pkK;+scN. Unlike the static reasoning, gradualism has

dialectically dynamic effects which coulid priori appear ambiguous: the continued rise of
eco-tax helps to reduce the base represented khytipglcapital - a sign that the reform is
successful - but the progressive lowering of paytakes boost employment and thereby
increases the tax base - another sign of a suctesfrm. Under constraint of neutrality on
prices, the gradual shifting is fully effectivet#x revenues are not reduced, in other words if
the positive budgetary effects tied to the rise eab-taxes and boosting employment,
outweighs the negative effects induced by lowertrdmmions and the base of polluting

capital.

At any time, prices remain constant (rule of ndityr@n prices), as well as nominal wages to
ensure that the purchasing power of wages is maetda

The evolution of tax revenue is given by:

R=p(kKy +kKq)+sEN+cN) #44
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Using (39), (40), (41) and the identities (17) &b8), we have again:

R=_K T[T g #45
1+k y =\ [@+K)r
. 1 1+c k
Normally, eco-tax checks inequalkyx — -1, so -1>1,and——>0,N>0 and all
r (1+Kk)r 1+k

parameters are positive, the change in revenuessiye. While the rate of eco-tax remains
contented, positive budgetary effects of tax refoutweigh the negative effects as shown in
Figure 3 for the parameters given above. Howeveateatoo high erodes the tax on polluting
capital and is combined with a small collectiorsotial contributions to reduce revenues and

to increase the public deficit.

Fig#3 Dynamics of tax revenue

2.0+

1.5 4
1.0 -

0.5

The objectives of reducing the intensity in polhgticapital, of less use of polluting capital
and of boosting employment being met, the gradhdlirsy of social contributions towards

eco-taxation is fully effective under two conditgorFirst, the target of intensity in capital
pollutant on the long range should not be too aimst otherwise the rate of contributions
becomes ... negative. On the one hand, eco-taxdsheuer exceed a threshold - indeed high,

thus virtually little binding - beyond which taxwenues decline because of the tax base of
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polluting capital would evaporate and social cdmitions would be very low. That remark
prompted to examine further the role of the intensf the reaction of the Ministry it is seen a
gap between the level of polluting capital per entrhead, and the target sought. A
reasonable objective of long term can be obtaingdabsuccession of stages and each

intermediate goal will clarify the force of goverent intervention.

4.4. Gradualism with medium-term target
In the medium term, we consider the periodl]QyhereT is the deadline for a few years,
such as 5 to 10 years. The current ratio of poliutapital per capitai(t), the ratio of long

term "reasonable" targexy, and the intermediate target i{T) = xy, which of course

verifies Xg < Xt <Xy -

The Ministry of Sustainable Development is stiltiag on the evolution of polluting capital
per capita by increasing eco-tax as the long-temrget is not reached. The intensity of its
reaction h generates adjustment costs, that thestlintakes to fully charge, for example
through public subsidies, not to disrupt the opegaaccounts of the firms.

These adjustment costs comprise several areasy eardpping of polluting facilities;
acquisitions of new eco-labelled materials, tragniof manpower to new production
techniques, developing new technologies and stf time increases of eco-taxes are low, their
effects in terms of adjustment will be minimal afichited to a few early scrapped
equipments. At a certain level, scrapings are legand induce purchases of new equipment
and important training programs. Beyond anotherrlleit should also initiate research
programs in areas where alternative technologiesotlget exist. These considerations imply

that the adjustment costs are convex comparedetantensityh, and we note the simple

guadratic approximatic@(h) =C h?, with C > 0.
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It is clear that the Ministry will seek to minimizke adjustment costs over the periodT],

with coercion of neutrality prices. His progranthen:
T
mlnj Ch? dt
0

sc. 2= Ah(X—xq)
X

X(0) = Xxg
X(T) = X7 > Xy

whereC > 0, A = 1_ﬂ>0 and the initial and final conditions are givendaverified
4

Xg < XT <Xg-
This problem of optimal control, where h is theighle of command and x is the variable of

situation, has for Hamiltonia = Ch? - A Ahx(x - xg ).

The optimal command must veri%‘% =0, 2hC-AAx(x-x4)=0, or:

« A
h =—Ax(x—-x #46
2 ax(x-xg)
3°H _ . . N
As—2 =2C >0, there is much in the presence of a minimum.
oh

The canonical system is:

=-Ah(X—Xq)

= Ah(2x-xq)

NN |

The growth rate of the auxiliary variable and theensity in polluting capital per head are

bound by the relationship/l =X X~ Xg
A X X— X4

. By injecting the remarkable property in the

expression obtained by log derivation from (46), atxain h—* :i+§ X
h A X X—X4

=0. Thus,

the optimal control is constant. It concludes tia&t ratio of polluting capital per labourer is
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governed by the law of logistic evolution (38). Bgrminal condition, we calculate the

optimal:

h* = - 1 In &M H#47
AxgT Xt Xg —Xo

During the period [0;T], the results of section 4.3 characterizing thanges in rates and

changes in technology mix, remains valid, espactéié monotonous reduction of polluting
capital and the ratio polluting capital / employrmmand so, the resumption of employment.
However, the evolution of the budget balance isedéint because, if revenues grow, full
support of the adjustment costs by the Ministryeablogy increases public spending. As

before, new tax revenues amountedRe pkKq +scN but we must take account of new

spendingC h?, so the balance specific tax reform is equaRteC h?.

The optimal command remaining constant in time,d¢hange in the balance is still given by
R which is positive. Graphically, it is as if therea in Figure 3 is translated downwards by a
guantity equal to the constant adjustment costs.€ffect is even stronger than the coefficient
C, characterizing the convexity of the function afstis high. In Figure 4, built with the
parameters of the previous section, the trajectdrigudget balanc€ = 1 corresponds to a
low convexity of the function of adjustment costhkil the pathC = 200, typical of severe
costs, starts with a increased deficit, beforeifigdor a second time the path of surpluses. In
all cases, the developments of budget balanceaa@ufable and, indeed, should be even
more if we took explicit account lower costs invedvin reducing unemployment and overall

improving of health public.
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Fig #4 Changes in the government balance
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Ultimately, the results of the model of optimalnt@! are unambiguous. The best public
policy to achieve a given environmental at medilermt consists to react constantly to
differences observed between the current intewdipolluting capital per capita and the long
term. The choice of intermediate goals defines essgions of medium-term strategies of the
Ministry and enables to increase in stages thdtgualsustainability toward a reasonable and
desirable state, by sequential decreases of tie ahtpolluting capital per capita (F§)
without neither slippage in prices nor in compeditiess of enterprises and with progressive

improvement of public finances.

Fig#5 Trajectories of polluting capital controlled per capita
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Conclusions

Which comments drew this analysis of a proposeddaalution? Over the developments, we
saw a number of convictions and certainties. Ifrghis a political and social consensus,
around the issue of sustainable development, thare reason that eco-taxation of this nature
would be poorly perceived. In this ideal favourabtevironment, the study of the impact of
this tax reform is legitimate, necessary and urgent

The envisaged tax reform requires a clear defmitod what is a good (or service) of
production that meets the criterion of sustainaipl@ustrial development. It requires a
theoretical conceptualization, followed by a heastatistical work, first to build a
nomenclature of the polluting nature and the degfegollution related to the capital today,
then a systemized elaboration concerning accounts.

Once recognized the dichotomy between "sustainedyetal” and "polluting capital”, it is
imperative to determine the current role of thenth@ macroeconomic production function.
The econometrics should be used to calculate Hsti@ty of these two factors on production.
This is crucial because it determines the extetti@dretical and practical results.

In theory, the following results and lessons avjoled :

1. The establishment of an eco-tax on polluting elistorts unambiguous the technological
choice of firms wishing to minimize their cost abpuction. The relative weight of polluting
capital declines, while the relative weight of cleacapital increases, and it is especially true
for employment.

2. The demand for labour increases, but under thdl snael used, it is not possible to
determine whether tax reform leads or not to follployment. The occurrence of an over-
employment is moreover not excluded.

3. The relative weight of sustainable capital incesas the technology mix. It anticipates that

it encourages the emergence and development ofatime sectors.
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4. Tax reform fits perfectly into the political figlagainst inflation. Whatever are the technical
and economic characteristics of countries implemgrthe reform, there are two precise rules
for determining the rate of eco-tax on pollutingital that guarantees either price stability or
budget neutrality. They are fundamentally undergethrby the high incidence of the
substitution phenomenon, causing significant radaadn polluting capital — which becomes
very expensive —, and an increasing employment cause it gets much cheaper by the
disappearance of social contributions. The objeativprice stability is always accompanied
by an improvement in the budget balance, guaramgettie lasting quality or durability of
social accounts.

5. By having the necessary authority (regulation ps)yea Ministry of Sustainable
Development may change direct taxation to redueeausie of polluting capital and to increase
employment without inflationary slippage. Two opisoare possible. Each of them meets the
specifications of sustainable industrial developmd&ut compared to the shock therapy,
gradualism has two major advantages: it achiey@edefined target of sustainability, it gives
companies time to adjust to new technological ttajges. It does not use the ancient weapon
of price controls. It helps to think in terms oftagrating the transition time required for
changing the combination of productive and techgickd trajectories. Otherwise, companies,
liable for eco-taxes, would be reflected in thdisglprice and would unduly cause a massive
transfer of its burden on consumers, within indastrwhere competition on similar and
sustainable products does not exist.

6. It is possible to reach a distant target of gualit terms of sustainability in successive
stages, equivalent to medium-term periods. For pogbose, tax rates should be determined
according to two criteria: first, the gap betweba tjuality found in the early period and the
desired quality in the long term; on the other hahd desired quality whished at the end of

the period. To minimize the adjustment costs brougftout by the reform, the rules of
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engagement must be calculated at the beginninhpeoperiod, and then remain unchanged
throughout the period.

7. If the advocated reform distorts the combinatidntezhnology towards sustainability,
sustainable development cannot remain a prisongrecAssumptions of the model developed
in this article. For convenience, it is assumed tha "technical ledger” remains fixed, hence
the result that the rates of social contributiomsl @&co-taxes are changing technological
trajectories into a pre-defined yoke shape andisgithe tax stumbles on limits. De facto, the
conclusions of this basic model suggests a mordt@mb extensions, which would set the
breath of a more powerful dynamism, that shouldirmentive for firms to break with
incremental technological innovations, and to mmweards technology of eco-links and eco-
routes. In order to formalize it, we should abantten streamlining of a exogenous technical
progress: we should lay on a endogenous major coempaf development, in considering it
as a result of synergies from the combination bbla and non-polluting capital. In fact,
sustainability is not an addition of componentse Tgrocess of its implementation is the
development of links and cooperation "over the &nthis makes giving free and full rein to
human engineering, to flows of immaterial capitatideritage, and to applied research for

true sustainability.

The rule of neutrality on prices has this quality Wrtue to loosen under duress the
governmental budget and free resources to finaeseldpment of the economy of links.
Because of the phasing out of polluting technolegiehich cannot be total due to the partial
substitution of cleaner capital and polluting capitother fiscal tools should be required but
within a context of full employment and reducingcisb costs generated by insecurity and
diseases linked to environmental degradation. Theeks should supplement the social

accounts whose sampling base could shrink wherpartyof the social contributions paid by
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the employer would be abolished and that the ta® om polluting capital reaches its

economic limits in the field of environmental prctien.

While it is not only at the national level that plems of sustainability must be designed. The
proposed tax measure takes its full meaning inyapplat the widest geographical area
possible. But in this area, concern for sustaintghg less often cited as economic argument :
a national strategy would supposedly doomed tar@ibecause the nation innovative runs the
risk of massive relocations by firms in search afv rmaterials and polluting capital at low
cost. In reality, nothing is less certain. The tlesrof the behaviour of firms, of neutrality on
prices and the budget neutrality were systemayidaken in open economy. It was shown
that the conclusions reached in closed economglhareithout exception, transferred to open
economy. That makes sense: the proposed tax rafmoives two rates (contributions and
eco-tax) controlled by national authorities, themB located on the territory taken into
account in their calculations of production cosist as the reform is generally painless on
prices, the macro economic situation remains theesrice competitiveness is not degraded
by eco-taxation and the overall external positias ho reason to deteriorate, especially since
the sustainability effect creates a dynamic inniovaand differentiation in terms of quality,
highly competitive for the whole economy.

However, at a less aggregated level, we cannotrégtiee sector-based differences that are
produced by the significant change in relative ggicSome products much more competitive
internationally, will tend to rise sharply on thendestic market. Similarly other products, and
it is wanted, which become less competitive, wdaddess sold. New jobs will be created and
other will appear without being immediately turniarjobs in the production of sustainable
products in sustainable enterprises. In both casesmpanying strategies must be worked out

before the proposed tax shifting.
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On a larger scale, this new tax system for sudbditya must be integrated within the
framework of globalization of economy and developiee States and international
institutions must work together to develop standardgulations and adjustments of global
and local sustainability, It is clear that the dofysustainability justifies the development of
environmental and social standards at the inteynakilevel, and to promote innovative
companies investing in environmental technologyetdasn eco-links, introducing a tax on
imports dealing on non-renewable materials andupoty goods or services. This tax cannot
be taken for a protectionist measure because Wysobe the need for sustainability of the
whole humankind. In this case, the implementatibsustainable development, which must
be global to be attractive, motivating and achié¥alequires cooperative and fair solutions
on a global scale. We cannot restrict the developnoé emerging countries, users of
polluting technologies without having simultanegqushe rich countries participating in
efforts to develop alternative technologies. Namheountries should consider compensation
mechanisms for countries of the South, becauss &qually clear that countries whose
development depends on the extraction of non-reblewaaterials and export of polluting
matters will be heavily affected by all these measuTherefore, this tax should finance a
global fund to finance projects of conversion atigg in these countries.

Sustainability is inherently a case of solidarityhiwn the entire world.
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