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ABSTRACT _

Ower the past few decadss, the environmental poiicy debate has evolved to recog-
nize the udlity of influencing nollution abatement by using market forces that inte-
grate economic and savironmental decisicn-making. Marke:-based incentive

(MBI} instruments may be broadly classified to include environmental taxas,

investment tax incentives, radeable permits, user charges and deposit refund sys-
tems. [nyestment tax credits have been the preferred fiscal instruments for polluticn
contro! because they se=m 1o balance environmental consideratons with concems
aoout industrial competitiveness. Their use, however, may not have the desired
effect of reducing pollution and may, in certain circumsiances, iNCrease SmUs$ions
levels. The taxes are also sometimes seen as subsidies in disguise. This report is a
comparative analysis of the fiscal instruments used by countrics in Asia, Europe
and North America, whose design phijoscphy explicitly incorperates an environ-
mertal agenda. . In particular, it discusses the intent and design of investment tax
inceatives, presenting a review of the basic theoretical framework necessary for
understanding how they function. In addition. it outlines a set of criteria that may Le
used to evaluate their economic. and eavironmental tmpact and describes possible
legislative and suuctural revisions that may enhance their cnccuvcncss and pro-
more theirefficiency.

TNTRODUCﬂON e S

Over r.he pas: few decades, the cnvuonmen:al pohcy debate has eveolved ta recog-
nize the importance of market-based mecentives (MBIs) as instumenes for encour-
aging pollurion abatement. Market-based incentive instruments ¢an be droadly clas-
siffed to include a combination of eavironmental taxes, investment (AX incentiveas,
tradeable permics, user charges and deposit-refund systems,

The level of interest in using MBIs to reduce environmental damage has increased
greatly in recent vears. An MBI affects the esumares of costs and benefits of aiter-
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native actions, hence influencing the decisions and
behaviour of individuals, firms and governments. so that
environmentally supenor altematives are chosen. In shor.
MBIs use market forces to integrate ecenomic and environ-
mental decision-making.

The use of MBIs saves economic resources because decision-
makers are made aware, through prices, of the environmenial
impitcations of their choices.

Fiscal instruments for environmental protection are a subset
of MBI mechanisms. Though not always in conformance
with ideal market-incentive approaches, a wide varety of
pure fiscal (or tax) incenrives may be used to influence pollu-
tion abatement. The structure of income taxes, including tax
raies, the definition of the tax base, the relation between cor-
porate and personal taxes and loss treatment provisions, can
affect pollution conwol. In the case of indirect taxes, differ-
ential tax rates on products or inputs may have the effect of
influencing pollution, ¢.g. higher excises on oil products may
cause more polluting coal to be used.

This report is focused on those fiscal instruments for envi-

ronmental protection whose design philosophy explicitly

incorporates an environmental agenda. A limited, but com-

prehensive, list would contain:

— tax incentives for investment in pollution congol equip-
ment and technologies,

— specific taxes on goods and inputs based on environmen-
tal extemalities. and

— user charges that account for the true social value of the
amenity or service involved.

This study discusses the intent and design of investment tax
incentives, and their economic and environmental impact. It
is organized as follows:

Section I provides a taxonomy of investment tax incentives
for pollution controt used by selected industrialized countries
in Asia, Europe and North America. Section II reviews the
theory of tax incentive instruments. The purpose is to create
a framework for idenltifying structural weaknesses and nega-
tive behavioural influences. Sectioa III introduces the criteria
that may be used to evaluate tax incentives and uses a com-
parative methodology to suggest structural and legislative

modifications of tax incentives that may enhance Lhctr effec-

tiveness and promote cfﬁc:encv

I TAxoniOMY OF INVESTMENT TAX
INCENTIVES FOR POLLUTION CONTROL

Possible incentives that can be extended through the tax sys-
tem arc differentiated by the narnure of the base for tax benefit
determination; the timing of the benefits from such incentives
and the condidonaliry artached to their usc. A taxonomy of
tax incentives used for pollution. control may be developed by

examining 1ax. laws-and. regulations in the industrialized ~ '

nations of Asia, Europe and North America. In particular, the
incentive tax laws of the following countries have been
examined: Japan, Korea. Singapore, Taiwan, France, Ger-
many, the Netherlaods, the United Kingdom, Canada and the

United States. £

D 1992 Internatianal Bureau of Fiscal Documentaticn

While there are imponrtant differences in accounting and tax
benefit accrual, a general list of the specific incentives
encounlered are; accelerated depreciation, investment tax
credits, partial expensing and tax exemptions/deferrais.

Table | summarizes the basic structurs of invesiment tax
incentives for pollution control in these nations.

A. Japan

The basic provisions dealing with national taxes on individu-
als and corporations are to be found in a seres of statuces
covering both specific and general topics. For corporations,
the basic starute is the Corporate Tax Law (CTL), which is
supplemented by Cabinet Orders and Ministerial Ordinances
issued pursuant to each.

A combination of depreciation and expensing incentives are
provided for certain eligible assets, which include pollution
control investments. The interplay of ordinary depreciation.
and the so-cailed “initial depreciation provision™ (which is
essentially a partial expensing ailowance), in addition to an
obsolescence clause for shorening useful asset lives, results
in an artractive investment tax incentive for pollution control
equipment.
: v

No investment tax credits are provided under the Japanese
CTL.

_ 1. Ordinary depreciation

Most assets eligible for ordinary depreciation may be depreci-
ated’ using' the straight-line method, the decliningbalance
method or any other method specifically approved by the rel-
evant regional tax bureau. For accounting purposes. a corpo-
ration. may treat ordinary depreciation charges as a reduction
in thc:'_‘book value of the asset or as a credit to an ordinary
depreciation reserve account.! Depreciation, as entered on the
books of the company, may be deducted for tax purposes and
may be charged against profits, up to the limits established by
law.? Depresiation entered on the books in excess of the staru-
tory Iimits may not be deducted currendy, but may ke carried
over and, taken together with subsequent book depreciaton,
deducted up to the starutory limits in subsequent years.?

A ministerial ordinance stipulates that machinery used for.
pollution control should have a useful life span of seven years.

. Specially- constructed structures; such as towers, reinforced

concrele buildings, chimneys over 70 metres high. etc have
varying useful life spans rangmg Erom. 10 to 30 years.*

2. Shortening of useful life due to obsolescence

Upon applicadon to the tax authorities, the useful life of an
asset may be shortened on grounds of functional-obsoles-
cence. Depreciation for the previous years may be recomput-

1. Report of Ministy of Finance Commitice on Business Accounting Princi-
ples, 15 amended. 30 August 1974, Now 17, )
2. CTL Ans. 31 and 32

3. CTL Basic Cucular Sec. 7-3-1.

4,  Tables & and 7, Mimsterial Ordinance Concerning the Useful Life of
Depreciable Assers, Minisay of Finance Ordinance No. 15, 31 March 1965, as
la5C amended by Ordinance No, 17, 31 March (990,
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TABLE 1
CQUNTRY TYPE OF INCENTIVE DETAILS
JAPAN Special Degreciation (Expensing} 25% initial ailowanca is permutted. The remaire:
for poitution central sguipment. of investrnent cost 1s depreciated normally.
No Investrent Tax Credit.
KQREA Investment Tax Credit for pellution control 3% for imgaorted equioment.
equipment. 1049 for domestic equipment,
Accelerated Deprecration or Investment Cradit, 20% for impocted eguipment.
for new technaclegies. 50% for domestic equipment.
Investment credit same as above.
SINGAPORE No special incentves. Three-year depreciation available for ail plant anc
equipment.
TAIWAN Accelerated Depreciation, Oepreciation over half of the life of the assets.
Invesiment Tax Credits. 5% to 20% depending an the type of asset,
FRANCE Accelerated Degreciation for gpollution control 5Q% initial allowance, remainder at 10 to 20%
equipment, straight-line.
Regional tax concessions and grants are available. :
GERMANY Accelerated Capreciation. 60% nitial allowance, rest at 10% until fuil
No Investment Tax Credit. amaruzauon.
NETHERLANDS lnvestment Tax Credit for any environmental 3% to 15% depending on the type of assel.

UNITED KINGOOM

CANADA

protection investment.
Grants and Loans to assisi research and
development protects.

No special incentives for instzlling poilutnon
control equipment.

Accelerated Depreciatian for poilutrcn cantral

investmants on plants commissioned beﬁc:re 1974,

investment Credits far certain activities which can
include expengitures on potlutton ¢ontrol assats,

3-year siraight-line 25%—50%—25%

vs. normal declining balance depreciation,
20% to 25%.

Depends on taxpayer acvity, region ard year.
invotved. ,

UNITED STATES
control equioment.

No special incentivas for installing polfutnon

ed based on the shorter life, and the excess of depreciation (as
computed over the depreciation acmaily deducted dunng
those years) may be currently expensed.

3. Special accé!éra_téd (initial) depreciation® -

Under the “special initdal depreciation” method. a certain per-

centage .of the acquisition costs of eligible assets may be

deducted once during the year when the assets are first placed

in use. Examples of the amount of the special iniriai depreci-

ation allowed are as follows:* _

— qualified facilities 1o prevent polludon: 25 percent of
acquisition cost,

— qualified plants equipped with special anu—pollunon'

devices and qualified eueroy-cfﬁc:ent plants 18 percent
of acquisition cost, and

— cenain energy-saving machinery: 18 percent of acquisi-
tion cost.

The special initial depreciation may be accounted for in the
normal way.by reducing the book value of the assets, thus
decreasing the amount of depreciation in fucure years. Alter-

D 1992 Intemational Bureau of Fiscal Dacumentation

natively, these amounts may be credited to a special depreci
abdon reserve account, in which- case book value is nc
reduced and ordinary depreciation may be taken on the basi:
of the higher value,

The ‘above accounting option allows an investor to choos:
berween immediate partal expensing, and the use of norma.
depreciation. This eaables the investor to selecta schcme tha:
more closely matches the investor’s cash flow.

Eligi'oility for the special accelerated depremauon benefits is
conditioned upon a corporation filing 2 so-called biue rerurn.
The blue: retun was originally. established to eacourage the
use of: standardized- accounting - procedures. Corparatons
which apply for the privilege of filing a blue return and agree
to use a standard bookkeeping system are eligible for very
substantial tax benefits. They may:

$5.  Law No. 26, 31 March i957, as last ameaded by Law No. 13, 31 March
1990, Caiginet Crder No. 43, 31 Mapch 1957, as last amended by Cabinet Order
No. 93, 31 March 1990.

6. Special Tax Measures Law (STML) Art, 43,
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- carry losses over five vears and back one,

- establish cerain special tax incentive reserve accounts
and rake certain 1ax incentive deducuors and credits. and

— use accelerated depreciation or initial depreciation with
respect Lo certain assets,

B. Korea

The Corporation Tax Law (CTL) in Korea provides the basic
operative guidelines for income reporting and taxation. The
Tax Exemption and Reduciion Control Law (TERCL) pro-
vides tax incentives and regulates those specified in 22 other
statutes, such as the Income Tax Law, the Value-Added Tax
Law, the Lecal Tax Law and the CTL itself. There are two
provisions within the TERCL which directly and indirectly
provide incentives for pollution conirol.

There is a direct investment tax credit of three percent {or ten
perceat for equipment made in Korea) of the value of the
invesiment. This credit is restricted to those resident or
domestic corporations investing in one of the following:?

— facilities for increasing productivity,

— energy-saving facilities,

- anti-pollution facilities,

— facilities for preventing industrial hazards, and

- other specified facilities.

More indirectly, there is a choice betwezn accelerated depre-
ciation and investment credits for persons who start a busi-
ness using new technelogy patented in Korea or developed
by institutions designated through consultations be:ween the
Ministry of Finance and the Ministry of Science and Tech-
nology.® Investors have a choice between:

— an invesiment credit at the rate of three percent {or ten
percent in the case of machinery made in Korea) of the
value of the investment in new assers, or

- taking a depreciation of 30 percent (50 percent in the case
of machinery manufactured in Korea) of the asset’s
acquisition price in the fiscal year of acquisition.

We call this incentive provision “indirect” only because the
law does not specifically list pollution control investments as
being approved new technology. However, the stawute is
broad enough to permit the inclusion of pollution conurol
technologies. Since pollution conmol equipment is often con-
sidered to be part of manufacruning equipment, it qualifies for
the incentive, particularly when its purchase costs are com-
bined with process-modification costs.

Three methods for depreciating assets are defined.in the

. CTL:9 (1) the straight-line methad, (ii) the declining-balance
method and (iii) the unit-of-production method. Cnly one of
the first rwo can be selected by raxpayers for the depreciation
of tangible fixed assets — pollutior conmol equipment will
fall under this category. Intangible fixed assets must use the
straight-line method. The unit-of-production method is avail-
able only 1o depreciate mineral rights.

C. Singapore

While providing a number of incentives for certain explicitly
favoured activities, the government provides no preferances
whatsoever for enviromumental prolection investments. Singa-
pore provides a number of other incentives, such as invest-

D 1992 Intermational Bureau af Fiscal Documentaton

ment credits, tax holidays and concessionary tax rates — none
of which are available for ervironmentai protection pur-
poses. In bnef, Singapore’s investment cbjectives and strate-
gies focus vpon the incorporation of high technology for
manufacruring., trade, tourlsm, transport, comrmunications
and “brain services”. The latter includes computer, financial.
medical and consulting services.

Norwithstanding the absence of preferences for poilution
control investments, the depreciation provisions are gener-
ous. All categories of taxpayers who are carrying on a trade,
business or profession can choose 10 depreciate all classes of
plant and equipment, except motor vehicles, in three years
following the year of purchase.!*

To facilitate the absorption of depreciation allowances,
unused allowances may be carried forward indefinitely or set
off against future profits.'? In the case of companies, the same
continuity-of-ownership test applicable for losszs must be
met in order to carry over depreciation allowances.'® The
Minister may dispense with the rtest if satisiled that the
change of ownership is not for the purpose of deriving any
tax benefit or obuaining a tax advantage.'

D. TaiWan

Investments in pollution conol equipment and energy-sav-
ing devices were first accorded special treatment in 1970,
when the existing Statute for Encouraging Industry (SEI) was
extended. Current investment incentive provisions are con-
tained in the Stawte for Upgrading Industry (SUT)."

Invésm‘fc;it tax incentives for pollution contrel allowed by
the SUl¥include accelerated depreciation, investment tax
credits, share-purchase tax credits, tax exemption on retained
eamnings and tax deferral on steck dividends.

1. Accelerated depreciation

Under the earlier SEI, investmenis in pollution control equip-
ment could be deprecialed over a period of (wo years (straight
line)."® The present SUT allows the depreciation of certified
investments 10 be accelerated by up to half the number of
years of normal service life, as specified in the Income Tax
Law (ITL). Although the law is not explicitly drafted to
include pollution control equipment, the wording is suificient-
ly broad to technicaily include such investments. It states:
Based on the requirements for adjustment of industrial strucrure
and improvement of scale of operations and methods of produc-
tion, depreciation of the machinery and equipment of specifical-
ly designated industri¢s may be accelerated by one half the
number of years of service life of fixed assets as prescribed in
the income tax law,

7. Law No. 1723 of 1965. L

8. TERCL Ans. 7l and 13(1). zh

9. TERCL Art 18 and TERCL.Executive Decree, Art. [5.

10. CTL Art. 56.

11. The Income Tax Act (ITA) Art 19A.

12, ITA (Cap. 134) Sec. 23(1).

13, fd., Sec. 23(3).

[4. [d., Sec. 23(2A).

15, Stanuce for Upgrading Indusay (SUT), promulgated on 29 Deceraber 1990,
by Presidential Decree. [o s effectve from | January 1991 unwl 30 June 1998,
16, 1990 ITL Asc 51,

7. Taxanon in the Republic of China. Ministry of Finasce (1991).
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If the residual period after depreciation is less than one year,
it is nct counted, ie. full depreciation will te completed in
the earlier period.'

2. investment tax credit

Available investment tax credits range from 5 to 20 percent
of the investment on equipment or teciinologies used for pro-
duction automation, pollution coatrol. personnel training or
the establishment of international brand names. There must
te a minimum investment of NTS 600,000 in the particular
taxable year, The total amount of credit allowed in a given
year is limited to 50 percent of the corporate income tax
payable in that year. If the credit exceeds the mandated limi-
tarion, it may be carried over for a pericd of four years.

According to the Enforcement Rules of the SUT, the credit is

graduated as follows:
— 20 percent for pollution control equipment procured

domestically,

— L5 percent for pollution control equipment procured
abroad. and

— 5 percent for pollution control technologies procured
either domestically or abroad.

These credits are available only for funds spent on pollution
control equipment or technologies within five years from the
effective date of the statute.

3. Share-purchase tax credits

Investors holding registered shares in “importaat technologi- -

cal industries” (which may include firms eagaged in the
development and production of pollution conrtrol equipment)

for a period of more than two years can credit up o 20 per-

cent of the price paid for the acquisition of such stocks
against their income-tax. If the share-purchase credit is
grealer than the tax payable, the balance of the creditable
amouint can be carried over for a period of four years.

4. Tax exemption on retained earnings

The SUT allows a corporation to retain undistributed eamings

{also called retained profits) up to twice its accumulated paid-

up capital, which is'exempt from the tea percent profit-seek-

ing eaterprise income-tax if the funds are used for certain

specified purposes.!? Such purposes include:

— purchasing various classes of products, including pollu_
tion conol equipment,

—~ repaying loans borrowed for the purpose of purchasing
the aforesaid cqu:pmcm and

— investing in certain unportanr. industries spec:ﬁed by the
gow:rnm«ent.m :

According to the ITL, if the accumulated retained profits of a
company exceed one half of the total paid-up- capital . in a
year, in the following business year the company must dis-
tribute the accurnulated retained earnings in the form of divi-

dends to its shareholders.?* Urndistributed accumulated prof-

its in excess of half of the total paid-up capital in a year can
be included in the taxable income of the shareholder if there
is no stock:disributon. The local tax administration will
compute the distnoutable profits (above the 50 percent of

@ 1992 [nternational Bureau of Fiscal Documantation

paid-up capital limir) allocable 1o each sharehoider, and le
a len percent profit-secking enterprise income tax on ea.
sharehoider for the current taxable vear.Z

5. Tax deferral on stock dividends

If a registered stock dividend is newly issued by a corpora:
enterprise  from its undistributed eamings for cera:
approved purposes (see 4 above), the tax on the stock div:
dends is deferred until the shares are sold. These dividenc
may be in the form of bonus share issues or may result fror
the paying company's capitalization of retained earnine:
Neither of these stock dividends will be included in the con
solidated income of the corporate sharehiolder.®

E. France

The general guidelines conceming tax incentives are con
tained in the Code général des tmpdts (the general tax code:
Both straight-line and declining balance depreciation ar.
available. However, straight-line depreciation is usually use.
for most plant and machinery, Since there are no officia
rates, acceptable rates of depreciation under the straight-line
method are normally consistent with rates used by busines:
and industry. Rates for machinery range from 10 to 20 per-
cent. Depreciation must corresgond to the useful life custom-
anly associated with a particular activity, although an admin-
istrarive tolerance of 20 percent is allowed.

"~ Accelerated depreciation is available for certain assets.

including pollution control equipment. Inmovable installa-
tiotis for the purification of water and air can be depreciated
by 50 percent straight- lme in the first year.

The Frcnch law has a number of investment incentives, such

*as regional tax concessions and grants. None are specifically

slated for invesunents in pollution. control equipment. How-
ever, some will definitely reduce the effective burden of envi-
ronmental regulation. The number of possible tax preference
outcomes vary by industry, location and product characteris-
tics and are difficult to predict with any certaincy.

F. Germany

The German Income Tax Law, Einkommensteuergesetz
(EStG), provides accelerated depreciation or inidal expens-
ing provisions for assets used for poilution control.

18. SUTAmS . :
9. The recuioed eamings is the amount of profit-sesking income determined
by the administrauon after deducting:
- the pmﬁt-sa:k.mg cnmrpnsc X amount ine u.ublc yau'
—'  previour losses,
— -~ dividends 10 be dumhuwd tpon n:so[uuou ol the :hneho&dcr: meedng,
—  legtl reserve funds set aside accocding 0 company law,
=  bonuses peid w direciors aad employees, and

other iterms permiced by the Ministry of Finance.
Inu:mauam.l Burcau of Fiscal Documentation, Taxaiion in Asia and the Pacific,
Taiwam:Supplement No., 81 (May 1991).
20, The list of eligible pmducu and designated industrics are specified by the
Executive Yuan, with a revisioo opion every two years.
21. [TA Ar 76-1,
22, ITL Art. 88,
23, SUTAr 16,
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The basis of depreciation 1s the cost of acquisition or manu-
facunng. Immovabie assets can as a rule be depreciated only
by using the straight-line methaed. On the other hard, in the
case of movabie fixed assets. straight-line, three-times de-
clining balance and the production basis methods are permit-
ted, Where the declining balance method is used. the rate
may not exceed 30 percent. “ The generatly accepted srraughl-
line rate for machinery is 10 to 12 percent.

Accelerated depreciation is allowed for personal and irmmov-
able assets serving the purposes of environmental protection
(air pollution, water poilution. noise protection, etc). There is
an initial allowance of 60 percent, followed by an annual
depreciation rate of 10 percent until full amortization.?

One interesting feature of the German law is the stipulation
of a qualification clause in order for pollution control equip-
ment 10 be eligible for accelerated depreciation. Eligibility is
based on the percentage of equipment that is intended for pol-
lution abatement. Qualifying equipment is defined as that
which serves more than 70 percent for the purpose of reduc-
ing air, water or noise pollution.

According to current legislation, accelerated depreciation for
anti-pollution equipment is avatlable only for assets acquired
or produced before 31 December 199].%

There are no investment tax credits in Germany.

G. The Netherlands

The Netherlands allows the taxpayer to choose any suitable
method of depreciation, provided it is in accordance with
generally accepted accounting principles and "“sound busi-
ness practice”. Cnce a method is chosen. it must be used con-
sistently. For each different kind of asset, a different method
may be adopted. Straight-line depreciation is commonly used
by taxpayers and gencrally’accepu:d by the tax administra-

tion. \dachmcry and equipment are generally deprecmted at

rates ranging from 10 to 20 percent

Accelerated deprecmuon and investment allowances that
were perroitted by an earlier law have been replaced by

investment tax credits. Credits ranging from 3 to-15 percent,

depending on the. type.of asset, are available for investmments

in pollution control, or so-called. “invesuments for imple-

menting environmental policies” ¥ . . .

Environmentally beneficial products or techniques are eligi-.

ble for grants and loans to assist in their manufacture or:
i.mplcmeur.al:ion- Financial aid can also be obtained for cer-
tain projects promoting the development, application and
demonstration of eavironmentally sound projects.. These pro-
jects should include the development of new machinery, sys-
tems or techniques whxch havc lhc-eﬂ'ecr of n:ducmg or elim-
inadng polluton.®

A law has been proposcd that would pcmut the immediate
and full expensing of invesunents in assets that may con-
tribute to a cleaner environment. Under this law, the pollution
control asset would be fully written off as an expense in the
year in which it was purchased. The bill is sull pending.”

© 1992 International Bureau of Fiscal Docurnentation

H. The United Kingdom

There are no invesiment incentives for installing poiluucn
control equipment ir preduction faciiities in the United King-
dom. The only anti-pollution expendimure that is eligible for a
deduction is the cost incurred when closing down an otlfield
{or part of a field) in order to minimize the environmental
impact. This deduction is allowable only against a capital
gains tax liabilicy.®

The UK 1ax code is fairly generous as regards tax incentives
for the research and development (R&D) of pollution canerol
techinologies and equipment. In order to support research in
environmental preteciion products and technoiogies. the fol-
lowing two provisions have been made available:

1. Tax credit for environmental R&D

In 1988, the Department of the Environment set up the Envi-
ronmental Protection Technology Scheme. Under the scheme.
the government may provide up to 50 percent of the cost of
industrial research projects aimed at improving environmental
standards.

2. Immedlate expensing of R&D capttal expenditures

Compamcs making capital cxpcnd:rures on scientific research
{not necessarily in the field of pollution control) are eligible
for a capitai allowance equal to 100 percent. Another condi-

-tion for this tax relief is that the company must be carrying on,

or about to commence, trade related to the expendimure.’
/. "‘{E, . .
. Canada

Incentives within the income tax system generally reduce
both the provincial and federal taxes payable. Ontario, Que-
bec and Alberta, the three provinces which do not participate
in the federal/provincial corporate tax collection agreements,
follow the federal government's reatment of polluton con-
trol equipment for capital cost allowance (CCA) purposes.

In general, the Canadian system of CCAs operates on a pool
basis; with separate classes. provided for various types of
property. acquired for the purpose of eamning income. The
capital cost of each asset is added 10 the appropriate pool or
class. Each class is then - rcduccd by the spccu'c capital
allowance permitted. g -

Under Canada’s Income Tax Act (ITA), a uxpaycr who has
acquired an unused depreciable property primarily for the
purposes of “preventing, reducing, or eliminating [water or
air} pollution™ from one of three types of operations can

24, ESWG. Secz7(2). . . e

25. EStG. Sec. 7(dy. - " -

26. EStG., ure;mamulpnedTScpwmbcr 1990 see Bmd.csg:smblln l(BGBL..

Official Law Gazeae of the Federal Republic of Germaay), ac 1898, Sec. 7d -

Z7. Internacional Bitreau of Fiscal Documenadon, The Tazarion of Companies

in Europe, Nethertands — 51, Corponte Income Tax, Suppiement No. 93 (Febru-
1991). -

;g Prce Witerhouse, Doing Busw.u i du Netherfands (December 1990),

32.

29. Supra.nowe 27.

30, Ou Taxanon Act, Chagter 22, Art 3, 1975

[. Capual Allowances Act. Chapeer 1, Ares, (37 and 138, 1590,
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apply to the Minister of Environment for approval to depreci-

ate this property at an accelerated ratc.” The three types of

operations are:

~ operations carried on before 1974 at a site in Canada,

— operations carried on in Canada at a plant that was under
construction prior to 1974, (a plant is deemed 1o have
been under construction if an agreement to build it was
signed before 1974), and

— operations carried on through the employment of mov-
able equipment in Canada prior to 1974. (The ITA also
allows taxpayers who lease pollution control equipment
to persons camrying on eligible operations and laxpayers
who are in the business of reducing pollution from eligi-
ble operations to write off their investments at the same
accelerated rates.)

The ITA does not contain comparable provisions for post-
1973 operations. Thus, the class of taxpayers who are eligible
to benefit from the programme becomes smaller every lime
pre-1974 operations are permanently discontinued. There
are, however, no restrictions on the number of pollution con-
trol properties-and no limits on expenditures that may be
approved by the Minister of the Environment.

Qualified and approved water pollution control equipment
falls into Class 24 of Canada's CCA system, while qualified
and approved air pollution control equipment falls into Class
27 of Canada’s CCA system. In both of these cases, proper-
ties acquired afier 12 November 1981 may be depreciated by
claiming a maximum CCA of 25 percent in the year of acqui-
sition, 50 percent in the second year of ownership and 25 per-
cent in the third year. Thus, a depreciable property that was
acquired primarily for the purpose of preventing, reducing or
eliminating water or air pollution from eligible pre-1974
operations can usually be written off over three years.

Although not designed for environmental purposes, both
Quebec and Ontario offer investment lax credits {ITCs) for
the purchase of manufacturing and processing machinery.
These may include pollution abatement and control equip-
ment. The general investment tax credit applicable in most
regions of Canada was eliminated for 1989 and subsequent
years. The cument ITC provisions are intended to stimulate
new investmenlt over a wide range of commercial activity,
with special treatment given to certain taxpayers and regions
and specific types of investment. Aclual investment tax cred-
its are taken against the cost of certain assets and expendi-
tures and vary depending upon the taxpayer, activity, region
and year involved.

The 1991 Quebec Budget made environmental technology
innovation projects eligible for special R&D incentives,
including a refundable tax credit. Onuario also provides
income 1ax incentives for investments in manufacturing, pro-
cessing and pollution control equipment.

J. The United States -

Pollution control investments are not accorded special incen-
tives under the US income 1ax statute, Limited investrment
credits for the purchase of cerain depreciable propeny were
made unavailable for assets placed in service after 1985.

- © 1992 International Bureau of Fiscal Documentation —

The depreciation of plant and equipment is based on the 1981
Accelerated Cost Recovery System (ACRS) and the Modi-
fied ACRS, which went into effecl in 1986. The cost of prop-
erly acquired after 31 December 1986 is recovered overa 3,
5,7, 10, 15 or 20-year period, depending on the type of prop-
erty. Cost recovery methods and periods are the same for both
new and used properiy.

Property classes are chosen by broad process unil character-
istics. This means that all equipment in a particular plant,
except for structural buildings, will be given a single classi-
fication. There is no distinction berween machinery and
equipment used for pollution control and that used for other
purposes.

II. AN ANALYSIS OF INVESTMENT TAX
INCENTIVES

The tax incentives for pollution control available in several of
the leading industrialized and newly industrialized countries
can be categorized in a few broad classes. Most common of
these incentives are provisions for accelerated depreciation
and investment tax credits, In order 10 determine the cost
effecliveness of such provisions, we need to consider the cri-
teria that should be used in evaluating or designing incentives
for the control of pollution and environmental damage.

A. Background

Investment tax incentives are specific tax preferences direct-
ed towards the purchase of capital goods and services.
Besides furthering environmental objectives, these incentives
have been used to promote employment, output, investment,
produclivity, international compeliliveness, research and
technological progress.

Most investment (ax incentives that operate through the cor-
porate tax mechanism are based on the purchase price of cap-
ital assets. Although incentive utilization may be conditioned
on positive net profits and other arbitrary percentage limita-
tions, the basis for these 1ax incentives ts in effect the cos( of
the asset purchased.

One major distinction between tax preferences for poliution
control and tax preferences for other purposes is that the
equipment investments that enable pollution incentives to be
utilized are usually not voluntary. In the case of a general
investmenl tax incentive, the investing entity is free to choose
whether to make a given investment or not, However, in the
case of investment incentives for pollution control, the instal-
lation of poliution abatement hardware is often necessary to
comply with regulatory standards and permitting procedures.

QOperationally, however, and in terms of cash-flow impacts,
investment tax incentives for pollution control are no differ-
ent from incentives to invest in other plant and equipment.

32. Sce the Department of Narional Revenuc’s Interpretation, Bulleun IT-
336R, published in Volame B, Canedian Tex Reponicr. Information Circulars &
Interpretation Bulletins, 1985, 33, at 3994014,
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Policy-makers worldwide continue to use these investment
tax preferences since thev seem to balance environmental
considerations with concerns about industrial competitive-
ness. Additionally, tax inceniives are often politically expedi-
ent ways of providing “hidden” government subsidies for
select activities. Tax concessions. ot /ax expenditures as they
are often termed, have a major political advantage over direct
cash subsidies since they are usually concealed and are not
reported as individual items on the budget.

B. The environmental impact of investment
incentives for polfution control

Investment tax incentives for pollution control equipment
and technologies do not promote the active pursuit of pollu-
tion reduction, which is the desired goal. In other words,
even though an invesiment tax incentive may be provided
for purchases of specific pollution abatement hardware, the
pollution control investment may only induce more of the
polluting activity (i.e. manufacture or production of goods
and services).

Entiues invest in pollution control assets only because they
are required to do so by law, i.e. environmental regulation.
Pollution control equipment represent non-productive assets
since they do not produce any income for the investing enti-
ty. If investments in pollutton control assets are viewed as
independent projects, negative net present values equal to the
purchase price plus the discounted sum of the annual operat-
ing expenses and allocable overheads are obtained. An
investment tax incentive for the same pollution control asset
only improves the net present value by the present value of
the incentive; the overall net present va.lue continues to be
negative,

When cxarnim'ng an investment incentive for pollution con-
trol and the accompanying environmental legislation, it is
important to determine whether or not there is a net increase
in pollution as a result of the incentive, Not all forms of envi-
ronmental reguiation will result in-a net increase ur pollution
when combined with an investment incentive. We vnlI exam-
ine two cases to illustrate this point.

Pure Technology Standard. This standard requires a finm to
install a specific technology depending on the production
process in-question. Forexample, all power plants may be
required to install flue-gas desulphurizers and prcmp:ta(ors of
a specified efficiency.

In' this case, all the investment incentive for polluton control
does is lower the overall cost of the investment in productive
plant and equipment. Since investors cannot operate their
productive. assets unless pollution congol equipment is
installed, they view the cost of the equnpmcnt as pa.rt ot‘ l.he
total investment package.: - - .

There i3 no incentive to reducc pollut.ion bccause all the firm
has to do is install certain specified cquipmem for each level
of production. In essence, the investment incentive only sub-
sidizes the value of the entire investment, -

In this case, more pollution is created than would be pro-
duced without the incentve. In other words, there is an

[T

increase in pollution at the margin. resuliing in a “net
increase” in poilution.

Performance Standard. Under this siandard, the firm s
allowed considerable laticude in the choice of methods by
which pollution abatement may be achieved. For example,
the standard may set a limit on the maximum allowabie units
of pollutant per unit time. while remaining neutral with
respect to the means by which the firm should reach this goal.

Hence, the firm is able 10 compute an approximate marginal
cost and benetir of polluting based on its options. i.e, use no
abatement and produce very little of the pollution-causing
preduct (steel or electriciry) or use a variety of pollution con-
trol technologies that allow production to be increased. Under
poth options, potlution must be kept within mandated limits.

There is no incentive to reduce pollution, but neither is there
an incenrive to pollute more. The investment incentive re-
duces the marginal cost of abatement without permitting any
marginal increase in pollution. -

C. Neutrality of investment tax incentives

Since tax incenuves influence behaviour, it is important thac
they result in optimal investment choices — financially, eco-
nomically and by extension. environmentally. In the case of
investments to controi pollution, a tax incentive that is not
neutral will distort the choice of technology used. Such dis-

-tortions will increase the overall economic cost of pollution

control. Neurrality is one measure of the behavioural impact
of. tax, mcennvcs

A neurra[ !a.t incentive is one that does not induce new “cov-
ered” investment with low rates of social vield, while failing
to induce other coveréd investments with higher rates of
sccial yield.” (“Covered™” investments refer to those which
are eligible for the tax preference as per the tax code.)

A depreciable income-producing asset generates a positive
gross-of-depreciation income stream of eamnings (Y+D) arts-
ing from the uulization of the asset, the present value of
which can be represented as PVY+PVD, where PVY is the
present value of the net income swream and PVD is the pres-
ent value of depreciation. The following figure provides a
graphical representation of an investment profile.

'+‘ \
Y
|

0 . : Time

Pvy
D

& 1992 Intarnational Buresu af Fiscal Decumentatian

The gross-of-depreciation income stream is also equal to the
market price of the asset.

33. Amaid C. Harberger, “Tax Neumality in invesunent Incenuves™, from The
Economics of Taxanon, Henry Aaron and Mickael Botkin eds., The Brookings
Insuruacn, Soedies of Govemment Finance (1980, ac 299.
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The asset will diminish in value due to wear and tear over
the vears of usage. This reduction in value is recognizad by
1ax authorities. who permit a tax depreciation deduction. Tax
depreciation must, however, be distinguished from the actu-
al or true reduction in value resulting from the asset’s being
utilized. This true reduction in value is referred Lo as eco-
nomic depreciation. the present value of which is represent-

ed by PVD.

For perfect tax neutrality, assets with equal present values of
net eamnings (PYY) should carry an equal tax burden. In other
words. invesuments with the same present value of net eam-
ings should have the same present value of tax liability.

1. Accelerated depreciation

Capital asset depreciation is a cost of doing business. The tax
law recognizes this by pemmiliing investors (o recover their
cost of capital investment. Other costs of deoing business,
such as wages, materials, etc., are deducted currently, i.e.
when the payments are made. Depreciation deductions for
capital cost recovery, on the other hand, are made over many
years.

Under accelerated depreciation. purchasers of depreciable
assets are accorded tax benefits, permitting them larger
deductions in the initial years of asset operation. The total
units of deductions available for accelerated depreciation are
the same as under 2 normal depreciation regime. The incen-
tive is derived from the postponement of the tax liability.

For example, if 2 company pays S 100 less in tax in year 1 as

aresuit of accelerated depreciation, even if it has to pay S 130
more in tax in year 2, it is still ahead — if only by the retum
it earns as a result of having the $ 100 to use for ancther year.

(a) Impact on effective tax rate

The effecrive tax rate govemns the investor's decision con-
ceming the atractiveness of the investment incentive in
question, The effective rate of tax depends on both the nomi-
nal rate and the rate at which depreciation is permitted. The
faster the depreciation rate, the lower the effective rate of tax.

When considering an investment, the investor weighs the
- present value of its net-of-tax income stream against the cost
of the asset. The present value of net income equals the pres-
ent value of the income stream before tax minus the present
value of tax payments: The present value of tax payments
may be viewed as equal to the present value of the taxes on
the gross income stream (Y+D) minus the present value of
tax savings due to depreciation. The present vaiue of tax sav-
. ings due to depreciation will be larger when more rapid
depreciation is allowed. Accelerated depreciation thus. re-
duces the effective rate of tax by postponing the due date of
the tax liability. - - :

- L=

For the tax incentive to be neutral between two assets, it
should result in the same effecrive tax rate — other factors
being equal,

The benefits of accelerated depreciation are also manifest in
other forms berter appreciated by accountants and financiers:

@ 1992 Intermationail Sureau of Fiscal Documantation

— A posiponed tax liabiiity is a virual interest-fres lo.
from the Treasury to the firm. This reduces the costs .
financing and acquiring new capitai, hence improving
fim’s cash flow. The characterization of deferred tax:
as merely equivalent to an interest-free loan overloc:
some of their other advantages. These are bes: expresss
in a statement by Richard Bird, > “Who would refuse ¢
interest-free loan available without any strings ar 2!
without having to ask anyone for it, without having to p'
up any security, and without even having to pay it bac
uniess profits are made in the future?”

—  The faster recovery of investment costs reduces recove:
risks in the long run.

(b) Distortions generated by accelerated depreciation

Accelerared depreciation changes the ranking of projec:
depending upon the usefui life of the assets. The princip:
distortion is that accelerated depreciation is more attractive 1
investors in long-lived assets. The gain from early deductior
are larger because the postponed tax payments can b
delayed for a longer pericd when the asset has a fonger life.

For example, consider an asset that has a 20-year life an
another with a 3-year life. In both cases, depreciation is pe:
mitted over two years. For an investor holding the 20-ye.
asset, the reduction in tax liability that occurs in the first tw
years is recovered in nonunal value over 1§ years, wherez
for a 5-year asset it is recovered over the following thre-

" years of the asset's life. Consequently, it is evident that 2
year assets will be preferred over shorter-lived assets.

1n the case of pollution control investments, this could inftv
ence the choice of technologies selected for a particul:
abatement task. Countries where marked preferences fc
long-lived assets could exist are Singapore (all assets depre
ciated in three years), and Germany (60 percent initic
expense allowed). :

{c) Neutral depreciation

A neutral depreciation allowance is one where assets with th:
same present value of net income streamns carry an equal ta:
burden. This will be achieved if the net income stream beiny
taxed each year is equal to the gross income flow less the
actual diminution in asset value. This is the case where ta:
depreciation is charged in line with economic depreciation.

If the allowable depreciarion equals economic depreciadorn
taxation will reduce the value of the net income stream by th:
statutory (nominal) rate of tax. In this case, the effective raw
of tax will equal the nominal tax rate irrespectve of the
length of asset life.. . S e T o

Unfortunately, economic depreciation is a theoretical concept
that in practice cannot be easily applied. Capital assets do not
wear out evenly, which malkes it difficult to predict ther
actual reduction in value (economic depreciation). Further.

equipment often becomes obsolete (i.¢. depreciates economi-

14, Richard M. Bied, Tax facennves for Invesiment: The Stare of the Arr. The
Canadian Tax Foundatign, Canadian Tax Paper No. 64 (November 1980}, ac 19
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TABLE 2
COMPARISON OF TWO INVESTMENT PROJECTS: Depreciatian gver half the normal life

YEAR

0 1 2 3 4 5 6
PAIVATELY UNACCEPTABLE
Gross-of-tax cash flow -1200 490 450 4Cco 2CC 140 100
Depreciation 0 400 4C0o 4co aQ ¢ 0
Taxakle income 0 €0 50 a 2C0 140 1Co
Tax at 50% 0 —45 -25 0 -1¢Q0 -70 -5
Private cash flow -12C0 445 425 4Cc0o 100 70 50
Internal rate of return: s0cial, 17.2%; prvata, 2.8%
Net present value: private NPV at 10% s -3.6

YEAR

8] 1 2 3 20 21 a0
FRIVATELY ACCEPTASBLE -
Gross-of-tax cash flow -12C0 205 205 205 295 208 205
Depreciation 0 €0 60 60 e €Q 0 a
Taxable inccme 0 145 145 145 145 2CS " 205
Tax at 50% 0 -73 =73 =73 =73 -103 -103
Private cash flow -312C0 133 133 133 133 103 1C3
Interral rate of return: social, 17%; prwate 10.5%
Net present value: private NPV at 10% 5 55.5

cally) before it has been completely womn down (i.e. depreci-
ates physicaily).

{d) Typical cases of non-neutral accelerated depreciation

Most accelerated depreciation mechanisms are non-neutral.

Though this might seem to be a rather sweeping statement,

after having shown how difficult it i1s {0 measure economic

depreciation, this should not be surprising. There exist cer-
tain mechanisms whereby accelerated cost recovery can be
achieved neutrally. Before we examine these neutral acceler-
ated depreciation mechanisms, we will discuss typical meth-
ods of providing non-neutral accelerated depreciation. These

are: : .

Case 1. Depreciating assets in a specified number of years,
regardless of their rue economuic life.

Case 2. Allowing assets of different economic. depreciation
parems to be.depreciated according to a specified
- method (e.g. exponcnnally)

Case 3. Depreciating assets in a specified fraction of time
{e.g. twice as fast as diciated by true economuc depre-
cia;ion). )

The accelerated depreciation provisions of the Taiwanese

Stanute for Upgrading Industry is a variaton of case 3 above.

In Taiwan, dcpreciation for certain specified assets, including

pollution control equipment may be accelerated by up to half

the numbcrofycan“ of normal semce life.

This parucuiar mcennvc lcads to a general shoncumg of
depreciation periods without distorting the ordinal ranking of
asset lives. More specifically, long-lived assets end up with
longer depreciation’pericds than do shori-lived assets. The
resuit achieved by cutting the depreciable life of assets in half

© 1992 International Bureau of Fiscal Cocumentatian

appears to distort the process of project selection significant-

ly less than.many of the aliemative schemes of accelerated
depreciation.”

NonetheJéss, it is still possible to find examples that violate
the criterién of neutrality, For illustration, we take a pair of
projects with 6-year and 40-year normal lifetimes respective-
ly. (See Table 2.) We allow the assets 10 be depreciated over
half the: normal life of the projects. While the comparison
may seem exaggerated, the fundamental effects of the inter-
ferences are easily and quickly underscored. Let us also
assume a ten-percent private after-tax discount rate.

The project with a 6-year lifetime will be rejected since it has
a private after-tax return of only 9.8 percent, despite its high
social return of 17.2 percent. On the other hand. the project
with a 40-year lifetime will be accepted privately, despite the
fact that its social rate of return is 17 percent, because its pri-
vate after-tax reumn is- 10.5 percent. The non-neuuality
results in.the first project with a social. return of 17 percent
being rejecied and the project with the: lower-social retum
being accepted. . :

(e} Camraccelera ted depreciation be made neutral?

Accelerated dcprccmuon allows full capital cost rccovcry
over a.pcnod that i is less than the life of the assee. = "~

Itis sull posmb[c to achxcvc neutrality when using acccleral—
ed cost recovery as the appropriate tax policy for a particular
class -of ‘investments. The neumality criterionr will remain
inviolate if the following rwo methods are used.

35, Supranote 33, 20 303-304,
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(t) Immediate expensing (cost write-off)

This is also called Musgrave neurrality, after Richard Mus-
grave, who first showed that allowing the full expensing of
investment outlays and the subsequent full raxarion of the
gross income stream results in an effective tax rate of zero.
Hence, the immediate expensing of the purchase value of an
asset ensures the same effective rate of tax on all invest-
ments.”® Full and immediate expensing results in a toually
neutral income tax with respect to different economic lives
and differently shaped time profiles of net benefits.

Expensing allows for the instantaneous depreciation of assets
at the moment of purchase. Since nothing is left to depreciate
in the future, it pays the same rate of 1ax on net income in
each period.

Though none of the counaies we reviewed have an immedi-
ate expensing provision in place, there is a bill pending in the
Netherlands to have such a law adopted.

(i) Partial expensing with economic depreciation of the
remainder

This scheme is also called Harberger-Bradford neutrality.
Under the scheme, a portion of the asset cost is immediarely
expensed, while the remainder is depreciated over the life of
the asset as a fraction of the true economic depreciation.
This fraction is equal to the percentage that was not
expensed initially.

Some of the countries reviewed have allowed partial expens-
ing for pollution control investments, with normal deprecia-
tion deductions taken for the remainder. This should not be
confused with Harberger-Bradford neutrality. However, it
does reduce the extent of distortion between asset choices,
while allowing the investor to benefit from a postponement
of the tax liability. This method is being used in Japan, Ger-
many and France.

Japan 25 percent initial allowance, remainder to be
depreciated normally, i.e. ordinary depreciaton
in tax code.

Germany 60 percent initial allowance, remainder at 10 per-
cent until full amortization.

France 50 percent initial allowance, remainder at 10 to

- 20 percent saxaight-line.

2. Investment tax credit

The investment credit is similar to accelerated depreciation in
that it reduces the present value of tax liabiliry, but it has a dif-
ferent mechanism. The investment credit involves not merely
a 1ax postponement, but aa outnght ax reduction as well

‘Disagreements exist concerning the- demgn and structure of
invesument tax credits. Nevertheless, it is worth noting that in
ranking various incentives, such as accelerated depreciation,
investment credits and reduced nominal tax rates, there is vir-
tal unanimity that the investment credit will produce the
most new investment per dotlar of revenue foregone.”

The Netherlands is an example of a country where the supe-
rionty of irrvestment tax credits over accelerated depreciation

D 1992 intarmational Bureau af Fiscal Documentation

has been recognized. This is evident from the fact that ace:
erated depreciation and other tax atlowances in the previo
code were replaced with investment tax credits.

Uniformly applicable investment tax credits are in sor
ways fiscal substitutes for investment stimulanres that shou
normally be accomplished through monetary policy. Howe:
er, monetary stimulants may not always result in busine:
investment. The argument might, therefore, be made
favour of directed investment 1ax incentives,’®

In most cases, the tax credit is givea as a percentage of ¢
purchase price of the assers. Credits are nort usually refun.
able, i.e. they can be claimed only against a positive tax li:
bility. To facilitate a more equitable treatment of those wi:
and without taxable profits, credit carry-over and transf:
schemes may be provided. Canada, for example, has exper
mented with refundable R&D credits.

These schemes have an important impact on the effectir
utility of legislated investment credits. Investment tax ¢credi’
reduce the amount of financing required by reducing ik
acquisition cost of capital assers, and hence the overall cosic
capital. For accounting purposes, the depreciable base of th
asset can either be maintained at the original purchase pric
or adjusted for the tax credit.

Many variations of the relationship of the credit to the depre
ciable base exist. In 1983, the Canadian system of investmer,
tax credits reduced the accounting base by the full rax cred:

“value. while in the United States the basis was reduced b

only half the credit. KKorea, on the other hand. dees not reduc
the-depreciable base of the asset by the value of the credit.

Imespective of the final depreciable. base available to th
_finm, an investment tax credit translates into a cash subsid:
propomonal to the size of the mvestmenl’. in the qualifyin:
asset.

(a) Distartions created by investment tax credits

The investment tax credit works in favour of short-live:
assets. This is in contrast to accelerated depreciation, whici
favours the long -term fixed'i mvestmcm_

A sunple exercise usmg govemment bonds as. ﬂluscrauor
gives a striking example of why tax credits perperuate thi:
bias. Assume.that 2 govemment passed-a law granting a sub-
sidy of seven percent of the purchase price to everybody buy-
ing a newly issued govemment obligation. Suppose that the
available government obligations were: perpetuities, 20-yea
bonds, 1-year bonds and 90-day bonds.

If the intersst rate.were one percent per month, the bonds

would have a yield of tem percent every 80 days. As a resul:

3§. Richard Musgrave, The Theory of Publlc Flrarce: A Study in Public Econ-
omy (New Yark: McGraw Hill, 1959}, at 343.

37. Testumony by Eisner and lorgeason in the US Senate Repart, Joins Semi-
nars Encouraging Capital Formarion Through the Tax Code (Washingice,
D.C.: US Government Prinung Office, 1973).

38. Martin Feldstem, “Inftavon, Capitat Taxadon, and Moaaetary Policy”, in
Rabert E- Hall, ed. inflarion: Causes and Effects {Chicago: Universiry of Chica-
0 Press, 1982), at 15367,
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TABLE 3
COMPARISON OF TWO INVESTMENT PROJECTS: Each with 30% tax ¢redit

YEAR
Q 1 2 2 4
PRIVATELY ACCEPTABLE
Grass—of-tax cash flow -1500 450 450 450
Tax credit at 30% 453 0 o] 0
Depreciation Q €00 5C0 &C0
Taxakle incame 0 -50 -50 =50
Tax at S0% o] -25 -25 -25
Private cash fiow -10%0 475 4795 475

Internal rate of return:
Net present value:

social, =5%; private, 17%
private NPV at 10% is 131

YEAR

0 1 2 3 infimty
PRIVATELY UNACCEPTABLE
Gross-of-tax cash flow -15C0 135 135 135 139
Tax credit at 30% 450 Q 0 0 o
Taxable income 6] i39 135 135 - 135
Tax at 0% Q -87.5 -67.5 -67.5 -£7.5
Private cash flew -105%0 675 67.5 67.5 e7.59

Internal rate of return;
Net present value:

soctal, 3%, private, 6.4%
grivate NPY at 10% is =375

of the tax credit, everybody wouid rush 1o buy 90-day bonds.
No one wouid buy l-year bonds, let alone perpetuities, since
a subsidy on the purchase price of an asset is biased in favour
of short-lived assets. This occurs because the subsidy covers
not only the present value of net return, but the present value
of depreciation (amortization in the case of bonds) of the
asset as well.

The problem with this non-neutrality would be manifest in a
scenario where a project with an unacceptable social rate of
return, ie. having a gross-of-tax rerum below a sociaily
acceptable hurdle rate, but having a privately acceptable net-
of-tax return would be favoured over one whose social rate of
return is acceptable.

An illustration of socially sub-optimal project choices is
shown in Table 3, where two projects with different asset
lives have been compared. In both cases, a 30 percent invest-
ment tax credit has been made available.

. Even though the first project has a negartive social retumn, it
clears the private hurdle rate, while the second project.
despite providing a high social Teturn, will not be privately
chosen. Such distortons created by investment tax credits
force one to question the logic of providing government sub-
sidies for projects that have a detrimental social impact..

In the-context of environmental protection, therefore, it is
possible to choose an environmentally inferior project over
one that is environmentally friendlier. Under this scenario,
the >bjective of the pollution control incentive is not realized.
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{b) Nebtra[fiﬁvestmenr tax credits

An investment [ax credit subsidizes the purchase price of an
asser, At the beginning of our discussion of investment incen-
tives, it was shown that the purchase price or value of the
asset is équal to PVY+PVD, i.e. the gross-of-depreciation
flow of benefits arrributable to the asset. If r is the rate at
which the investment credit is provided. the investing encity
gains ((PVY+PVD).

For the incentive to be neutral across all investment classes
(within a given industy group), the tax incentive should
ensure that all assets with equal present values of net eamings
(PVY) carry an equal tax burden. For an investment tax cred-
it to be neutral, therefore, the ratio of PVD to PVY shouid be
the same for all invesunents, i.e. PYD/PVY should be equal
for all invesuments. -

However, since PVD depends on the service life of the asset,
there will be a marked preference for shorter asset lives over

longer ones.

Nevertheless, it is possible to structure a neutral scheme of
investmeat tax credits.”” T6 do 30 would require that the cred-
it be granted on net, rather than gross, investment for the year.
In other words, the credit should equal (PVY). This satisfies
the requirement that incentives be provided at an equal rare

39. From a aik by Amaid C. Harberger, Tax Incennves in a Copital Theory
Contexs. at the Latin American Meenngs of dve Econometric Society, San Jose,
Costa Rica (August [983),

The onginal idea 13 ammibuted 0 Cary Brown.
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across all investments eligible for the tax credit, thereby pro-
maoting neurrality.

{Of the countnies reviewed, Korea, the Netherlands, Canada
and Taiwan offer investment tax credits. The rates range from
3 to 20 percent. In the case of Taiwan, the rates are moderat-
ed by a limitation that restricts the credit 1o only half the tax
due. None of the schemes in these countries will be neutral
across all classes of eligible investments.

EVALUATION OF INVESTMENT TAX
INCENTIVES FOR POLLUTION CONTROL

Part B of this section analyses the criteria of cost effective-
ness and efficiency used to evaluate MBI instruments. These
two criteria are by no means exclusive or comprehensive,
However, informed policy-making requires that they be dom-
inant. To provide a wider perspective and enhance the scope
of the analysis, some of the criticisms directed at tax incen-
tives for pollution control are discussed in Part A. Part C
examines certain structural issues of tax incentive design and
legistation that can enhance the effectiveness and efficiency
of tax incentive instruments for pollution abatement.

A. Criticisms of investment tax incentives for
pollution controf

Even though tax incentives do influence behaviour, there is
criticism concerming their inclusion in the family of MBIs.

Invesiment tax incentives do not conform to the tenet of. ;

influencing environmentally superior choices that is mandat-
ed by an inflexibie and exacting deftnition of MBIs. These
incentives have sometirnes been termed “pseudo-incen-
tives".*¥ Quoting directly:
Other common instruments, such as tax write-offs, accelerated
depreciation, low-interest loans or outright subsidies foc the adop-
tion of "clean™ productiun technologies, or the construction of
waste meatment facilities are similarly inefficient and ineffective
even though they can pass as economic incendves: it is the wrong
kind of iccentive_ They do not make waste reduction or wasie
.reagnent any more profitable: they simply subs:dize the producers
and consumers of the products of these industries. Waste weatment
is not always the most efficient means of reducing wastes: in many
cases changing producdon processes. the type and quality of raw
materials or the rate of output is more cfficient. ....Tax breaks,
credits, depreciadon allowances, and subsidies are a drain on the
government budget and a disincentive to indusmies which might
have- otherwu.e devetoped more efficient” methods for reducing
cmissions.*

This criticism is not completely accurate since there may be
reasons for govermments to provide an investment subsidy
via a tax incentive for poliution abatement. For example:

— Even though poiluuon standards may be mandated by
regulation, they may oot be: well enforced. Under these
conditions, the government may decide to encourage the

“purchase of necessary pollution contrcl equipment by
offering tax incentives.

— Older plants and preduction facilities may find it finan-
cially debilitadng to install pollution control equipment.
Without: the financial assistance to do so, these plants
may be forced toclose down. resulting in unempioyment,
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The government may find the benefit of contribur:
such a subsidy greater than the cost of providing the :
incentive.

Finally, the fact that tax incentives are effeciive subsidies I.
come under criticism. These subsidies have sometimes &=
confused with a subsidy-to-pollute, therefore generating
myth that polluters would find it atractive to cause more pc
lution. In reality, investment incentives are used in conjur.
tion with environmental regulation that expressly specif
acceptable pollutant levels. Therefore. the subsidy is ¢
equipment purchase, not the generation of more pollutien,

B. Criteria to evaluate investment tax incentives

If tax incentives are broadly applicable to all invesimen:
their evaluation is greatly simplified. The advantage of a g=
eralized evaluation model that treats all investments similz
ly (i.e. assuming thar tax incentives are available to all clas
es of assets) is that no distinctions need to be made regardir
the physical characteristics of the invesunent preject. Ho
ever, incentives for pollution control investments by defir.
tion target a selective class of assets. Consequently, they <
not directly lend themselves 1o such a general analysis.

In order to proceed with a meaningful evaluation, the follov
ing words of caution are in order:

Focus on intra-industry investment distortions
Narrowly defined investment incentives are aimed at indu.

' ing investments in certain technologies and industry grour

ie.;certain sectors are preferred over others. In a pure ec
flomic sense, most narrowly defined incentives create distc
tions. since altemnate invesrment choices are being influencs
by the tax system. It is only in cases where an exterality

+ ‘being offset that an investment incentive would correct for

distortion. With incentives being available for cenain expli.
itly stated activities, it is evident that tax policy is being use
as an instrument to rmeet other policy objectives.

These distoruons berween the investments undertaken in pr:
ferred areas and those in other industrial activites must ©
accepted. Tax incentives should, however, not influenc
choices within the same preferred category. It is importa:
that the: ranking of prOJCCLS within. the same sector not t
chamred by the incentives.

Pre.s'ence of perverse incentives

Perverse incentives in the context of environmental protectic
refer to situations where the tax factor results in investme:
decisions that are incrementally moce poludng. In most of ¢
countries surveyed, incentives for poliutioa control are avar
able principally for equipment purchases. This creates a biz
agains: the adoption of cleaner production processes that mir
imize the need for pollution control equipment. Thus, despit-
encouraging the installadon of control equipment.to achiev
an aggregate reduction in pollution levels, the same incentive
could act as a barrier to long-term emission reductons.

30. Theodore Puayoiou, Ecomonuc facenrivey in Eaviraameniel Marageme -
and thewr Relevance 10 Developing Countries (Paris: QECD, [991). at #6-97.
i1. fd.
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For example. in paper puip preduction. additional upstream
pulp processing to remove lignin can be used. The more
lignin removed upstream, the less chlorine needed to bleach
the pulp. A reduction in the chlorne requirement greatly
reduces downstream water treatment and toxic discharges.
Since the upsiream ventures may not be eligible for the
investment incentive, there could be a bias towards using the
older process, requiring more water treatment and causing
more pollution,

It is difficuir to measure the extent of this bias. Nevertheless,
it should remain in perspective during any analysis of tax
tncentives for pollution controi.

1. Cost effectiveness of investment incentives for
pollution control

Cost-effective utilization of investment incentives for pollu-
tion control requires that the marginal cost of the abatement
effort be less than or equal to the marginal benefit derived
from the reduction. The principles of cost-benefit analysis
form the analytical foundations of these critena.

A general investment tax incentive for pollution control
equipment does not differentiate between the marginal con-
trol costs of various pollution sources. Expressed differently,
a gereral incentive tacitly assumes that marginal control
cosls are the same across ail sectors.

Costs can be broadly defined to include direct costs, such as
investment costs undertaken. Addirionally, there are indirect
welfare costs resulting from the economic costs of raising tax
revenues and/or borrowing to compensate for the foregone
revenue.

Benefits include the vatue attributed to improved environ-
mental quality. Since pollution control requirements are per-
ceived as having negative impacts an industrial competitive-
ness and other macroeconomic indicators, improvements in
these variables may also be included.

To facilitate an accurate comparison, however, all costs and
benefits should be attributed to the specific investment tax
incentives for pollution control. In practice this may be diffi-
cult. Direct costs are easy to estimate because they are equal
to the invesiument expenditures undertaken. On the. other
hand, the direct benefits and the indirect effects. from
improved environmental quality are more difficult to deter-
mine. First, the benefits are often intangible, necessitating the
use of various techniques designed to assign monetary values
to environmental quality. Second, measurements of the eco-
nomic impact on other sectors require simplifying assump-
tions that may make the analytic reasoning rather tenuous.
Third, the data required may be unavailable, and even if
avanable it may be not be accurate enough to draw.useful
policy conclusions. .

Three classes of bcncﬁLs havc thc related measurement prob-
lems explained below.

(a) Measuring marginal improvements in environmental
quality

Emission reductions may be a result of the prescribed stan-
dards and reguiations laid down by the environmental protec-
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tion agency and may not be a direct consequence of the 1ax
incentives providec.

For a tax tncentive to cause incremental pollution reduction
beyond levels mandated by regulation, there would have to
be firms investing in “excessive”™ poilution control equip-
menc.*? For this to be true, the present value of the tax incen-
tive on the invesiment would have to be higher than the pre-
sent value of the expenditure on equipment, This seems
unlikely for two reasons:

- Pollution conmrol investments do not generale any
income for the enterprise stnce no firm is likely (o invest
in facilities whose marginal financial cost will be above
the marginal tax benefit, unless legally required to. In
order for pollution control investments in excess of the
legal requirements to be atractive, the incentive would
have to provide a subsidy in excess of, or at least equal to,
the equipment cost.

— There is no non-financial incentive for the firm to inter-
nalize the costs of environmental degradation that are
legaily external to it

{b) Measuring directly attributable improvements in the
terms of trade

Investment incentives for pollution control are at times justi-
fied as mechanisms to counter the adverse impact on interna-
tional competitiveness due lo the increasing casts of environ-
mental compliance. By extension. one could search for bene-
fits manifested in the form of an incremental improvement in
the terms of trade.

In one studyithat used a partial equilibrium framework to

measure tie impact of marginal changes in industial pollu-

tion abatement costs on the US balance of wade in general,
and its balance of trade with Canada in particular, the follow-
ing conclusions were reached:*

— The impacts were found to be negative for most indus-
tries. They grow with trade volume and are small refative
to domestic consurnption. ‘

— Some evidence was found that pollution control pro-
grammes have changed the US comparative advantage
such that a greater number of high-abatement-cost goods
are imported and more low-abatement-cost goods are
exported.

The above results are not unexpected since thcy emphasize
the inefficiency of “regulatory™ poilution coatrol schemes
rather than support the use of investment tax incentives. An
earlier scudy in the United States also pointed out that air pol-
lution abatement costs could be reduced 40 to 90 percent if a
more efficient regulatory schcmc were employed.*

(¢} Measuring improvements in economic grawtf rates

Investment incentives have also been ratonalized as neces-
sary for reducing the impact of environmental regulacion and

42. The word "excessive” is used becausesuch behaviour runs counter (o RLO-
nal profit-maximizatico.

43, H David Robinson. !ndu.mwl Pollution Abatemene: The Impacr on Bal-
ance of Trade, Canadian Economics Associatioa {(1983), ac 187-199.

44, US General Accounung Office, A Market Approach 1o Air Pollunion Con-
trol Could Reduce Campiiance Costs Without Jeopardizing Clean Air Goals

(1982).
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its associated cost on econamic growth rates, It is argued that
investments in pollution control devices crowd out invest-
ments for capital accumulation, thereby further reducing the
rate of economic growth*! In an effort to determine the
impact of non-productive pollution control investments.
models have been developed that were designed to plot the
transition path of the US economy after invesiment require-
ments for pollution control were eliminated. Results indicate
that in the long run, real GNP would rise by a maximum of
about 1.29 percent, the exchange rate would appreciate by
0.462 percent, consumption would increase by 0.439 percent,
and capital siock would rise by 2.266 percent as a direct
result of the drop in the price of investment goods.*

Though these numbers seem to indicate substantial econom-
ic opportunities foregone as a consequence of the costs of
pollution control, the real issue is whether the growth in
income and consumption would be consistent with environ-
mental protection,

2. Efficiency of investment incentives

A more efficient tax system is descrioed as one that interteres
less with the market’s allocation of resources. With reference
to tax instuments for environmental protection, two guide-
lines of system design must be adhered to. First, and most
directly relevant, is the balancing of social costs and benefits,
which focuses on the use of the tax system to counteract neg-
ative externalities. These “externalities” if left unaffected by

economic policy will result in a suboptimal {or inefficient)
.
i’

allocation of resources. The most efficient incentives are

those which relate most directly to the activity being encour-
aged. To conform to this guideline, the incentives should be
applied ooly 10 new, additional or marginal activities. The
reasoning behind this principle is that any acuvity being car-
ried out in the absence of an incentive, clearly does not need
it to bring abourt that activiry. If the incentive is nevertheless
granted, it will be redundant or inframarginal and will
amount to a windfall for the recipient.¥”

The second guideline for assessing tax system efficiency i¢
the principle of neutrality. Under the given conditions of
selective tax preferences, the most comprenensive definition
is the one stated earlier by Harberger; a neutral 1ax incentive
is one that does not induce new “covered” investment with
low rates of social yield, while failing to induce other “cov-
ered’” investments with higher rates of social yield.® (“Cov-
ered” Investrnents refer to those which are eligible for the tax
preference under the tax code.)

To illustrate further, let us consider a preferred group of
assets, i.e. one covered by the tax incentive. Suppose that in
the absence of a tax incentive, corporate investments at-the
margin rypically yielded a-20 percent rate of return gross-of-
tax and a ten percent rate net-of-tax. The introduction of a tax
incentive would cause more investments to become “interest-
ing” from the private standpoint. Neutrality within the pre-
ferred category requires that an investment stirnulus make all
investments with gross-of-tax above a critical level (for
example 1§ percent) acceptable, while not encouraging any
with grossstax yields that are less than that level. Malkdng the
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tncentive more generous would admit ail investments =
gross-of-tax vields of, say 15 percent or more, but none %
yields of less than 15 percent. For each level of stimulus. no
trality requires some rate of socizl retum that will tead
encourage all independent investment projects meeting
rate to be privately accepted, while discouraging the priv.
acceptance of projects failing to meet it.

Tax incentives that affect the net-of-tax return for all inve
ments at an equal rate have the property of reducing the cr
ical level of expected marginal productivity in a very orde:
manner. Undec such an incentive regime, it would be possi-
for the government to have a normal tax administration
which the gross-of-tax rate of retum was 20 perceat ¢
annum, a “preferred’” category in which this rate was 16 o
cent per year, and a “super-preferred” categery in which |
cut-off rate was 10 percent per annum.

Each such category should be free from cases in which .
incentive structure leads to the acceprance of an infesior al
native (for example with a 4 percent rate of retumn in the
percent per year category), while other alternarives cover
by the same category are rejected, even though they have
higher {(e.g. 17 percent) rate of return.

3. Policy implications of the evaluative criteria

The ability to justify the use of an investment incentive f:
pollution control equipment on the basis of these evaluati-
_criteria suffers from three major problems.

Fisst. there ts an implicit divergence from the polluter-pay
principle, which is fast becoming a dominant determinant
using economic insouments. While there are political re
sons for providing a hidden tax expenditure suosidy throuy

.+a general tax incentve rather than an outright cash subsic
the fundamental issue is that polluting activities are beir
subsidized without affecting pollutant levels.

More specifically, the use of investment incentives indicatr
a lack of focus on the broader issues of environmental pr:
tection. Allowing deductions for environmental expenses !
the absence of a policy agenda 1o deal with specific enviror
mental problems is much like trying to fit a square peg intc
round hole®® . S o

Second, focusing on the measurement of tax incentive effes
tiveness and efficiency acrually distracts attention from i
central task of determining the sociaily optimal level of pc
lution reduction. The use of an investment incentive amoun:

45. Dak Jorgenson and Pazer Wilcoxen, “Impact of Environmenial Legisiztic
on US Economic Growth; [nvestmeat, and.Capital Costs”, from U§ Eavire=
menial. Policy ard Economic Growth: How do we Fare?, monograph by th
American Couacil for Capital Formaton Center for Policy Research, Washing
ton D.C. (March 1992}, ac 13, ’

46, [d., 2 16-19. . .
47, Dan Usher, “The Economics of Tax Incendves to Encourage [nvestment -

Less Developed Counmies™, Journal of Davelopment Economicy (June 1977), -
7.

48, Supranote 33, ae 299. . ‘
$9. Robin J. Macknight, Square Pegs and Round Holes: Ervironmemnal Co:

Under the Income Tax Act, Cinadian Tax Foundarign, Canference Report 199
as 10:2,
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to a rejection of the basis on which the optimat total poilution
load was determnined when formulating environmental pro-
tection regulation.

Strictly, an acceptable pollution load must be determined
before an approprate incentive can be designed to eventually
achieve this goal. A tax incentive, however, distorts the rela-
tive price signals otherwise provided by economic instru-
ments that may reduce pollution and may in fact be counter-
productive. In fact, a recent study in Canada suggests that the
removal of subsidies may be a more effective way to reduce
pollution levels, particularly in those sectars most favoured by
government subsidies.*? This was found to be the case for sub-
sidized sectors like mining and primary metals processing.

Finally, tax incentives can reduce the variance between firms
in the costs of curbing pollution, thereby reducing the effec-
tiveness of other economic instruments such as tradeable per-
mits. For example, wider variances in costs ensure the devel-
opment of markets for tradeable permits because they gener-
ate a stronger incentive to trade. Subsidies can reduce the
absolute, and in some cases, the relative difference, in costs
and cause potential trading opportunities {0 be depressed.

C. Improving the effectiveness and efficiency of
investment incentives

The criteria outlined in Part B may be used to determine the
weaknesses and. other incomsistencies of investment tax
incentives. Though the incentives may be approprate for
promoting non-polution-related objectives, their relevance
1o pollution abatement and control is gradually diminishing.
As noted earlter, tax incentives for pollution control equip-
ment achieve muitiple policy objectives, and therefore con-
tinue to be used.

An examination of the structural differences in incentive
design reveal these multiple objectives. Although the incen-
tives can be grouped under the broad headings of accelerated
depreciation, investment credits and expensing, differences
in accounting procedures and eligibilicy requirements, as
‘well as conditionality clauses, exist.

Some of the differences legislated include:

- Differentiation betwesn imported and domestically sup-
plied pollution control equipment, evidenced in Korea
and Taiwan.

- Differentiatian based on plant age, 4s is the case in Cana-
da.

-~ Differentiation based on administrative and accountmg
procedures adopted, such as the use of blue returns in
Japan..

— _Differentiation based on the ty’pe of technology, i.e. the
pl‘OV‘l.SlOl’l of greater incentives 1o use advanced or pio-
neering processes’ Or equipment, which'is iflustrated by
Taiwan, Korea, the Netheriands and Canada.

In a few cases, these distinctions have helped improve the
environmental cost effectiveness and economic efficiency of
the tax incentives. This sub-section analyses a few mecha-
nisms and structural aspects of tax incentive design that could
enhance their efficacy. A comparative perspective is used
wherever possible. -
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Qualifying eligibiiity based on plant age

Thus eligibility clause has been used in Canada to restrict the
tax incentive to older production facilities.

Pollution abatement costs vary greatly based on plant l¢ca-
tion. process used and plant age. An efficient pollution con-
trol incentive will account for these differences. The cost of
installing pollution control equipment in clder plants and
facilities usually has a much larger impact on operational cost
than the installacion of similar equipment in newer facilities.
Often, this implies requiring newer {i.e. more modem) plants
to make greater erussion reductions, while older facilities
with expensive control options may make fewer reductions,

In effect, the marginal cost of achieving a given level of pol-
lution abatement through investments in conrol equipment is
lower for newer facilities and higher for older facilities.

There will be older facilities, however, whose poilution bur-
dens place unaccepeable costs on society, The authorities are
then left wirh no choice but o ctose the plant. risking unem-
ployment, Altematively, the reduction of emission levels
may be required of all plants in order to mest minimum ampi-
ent standards. Under these circumstances, the case for pro-
viding some assistance to older facilities could be made.

Canada has targeted the incentive, or subsidy, to the older
plants, making accelerated capital cost recovery available to

- facilities commissioned before 1974. (See. Section I for a

description of the Canadian accelerated depreciation al-
lowances).

/ ey
2, Irrqquctfon new investments
¥

There is a notion that new investiments do not really stand to
gain from a variety of tax incentives, There is a very large rax
beneflt ro existing (or older) facilities that have positive cash
flows when they claim deductions or credits on new invest-
ments on pollution control equipment. These benefits on new
Investments are not attractive incentives for those investors
who expect to suffer losses in the initial years after making an
investmment. In other words, tax deductions and exemptions
are of benefit mainly to those who have an operational enter-
prise with a positive tax liability. For start-up enterprises, this
is rarely the case. .

Even in cases where the enterpnse is likely to be unmedxatc-
ly profitable, it will often be unable to utilize all the invest-
ment incentives offered. A barrier 1o innovation is introduced
as a result' of favouring owners of old capital over new
entrepreneurs.

To make investment tax credits and capital cost allowances
equally attractive to new enterprises who do not foresee tax-
able income for a few years after start-up, provisions for
treating unclaimed tax. preferences. arc necessary. These
could include carry-over of unused preferences, and provi-
sions to transfer unused preferences to unconnected entities.

There are two perspectives on the issue. First. there is the
argument for eliminating the bias against new investments.

50, Brian Hull and Antoine 5t-Plerre, The Marker and the Enviranment. The
Conference Board of Canada. Criawa (1990), at 19,
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Second. from a govemment perspective, granting an incen-
tive whose benefits cannot be fully realized will decrease the
level of tax expendimre items on the budget, It is, theretore,
possible that revenue collections would not be reduced much
by the granting of such incentives. Politically, however, the
objective of encouraging an optimal level of social invest-
ment in pollution conrol equipment is normarively achieved,

(a) Carry-over provisions

Provisions to ¢arry over unused tax preferences enhance the
incentive to invest in pollution control equipment. These pro-
visions usually allow a firm with unused tax credits and/or
deductions to utilize them in future years. [n most investment
cash proftles, the likelithoed of substantial positive cash flows
in the initial years is small. Even if there are significant posi-
tive cash flows in the initial years, other deductions for “nor-
mal™ depreciation and interest expenses can considerably
reduce the value of the investment incentive.

Most countries allow unused tax preferences to be caried
forward for a specified number of years. Taiwan, for exam-
ple, permils a four-year camry-over period. Singapore, as an
extreme example, permits unused tax incentive allowances to
be carried forward indefinitely.

(b) Transfer of unused tax preferences

In some cases, an enterprise may be unable to utilize all its
tax preferences within the specified carry-over period. More

importantly, the longer an unused tax preference is carried
forward the lower its value. Therefore, even if countries have-

a carry-over provision, there will still be a bias against new
investments.

If the invesiing entity were allowed to sell or transfer its
unused tax preferences to another entity that was able to use
the deductions/credits currently, it stands to gain the full
value of the tax preference. Alternately, the govermment
could provide-a cash refund for the unused tax preferences.
However, this could be administratively difficult or undesir-
able due to revenue constraints. Canada and the United King-
dom use refund mechanisms for R&D tax incentives.

It is interesting to note that studies have.found direct refund-
ability to be more efficient than mechanisms to facilitate the
transfer of unused tax preferences. Evidence of this was found
in Canada. where flow-through shares were used as a form of
tax-based financing for corporations in the nafural resource
sector: These shares were “sold” as tax preferences to in-
vestors who could use them to reduce.their taxes payable:

For the efficient wransfer of unused preferences between the
enticy issuing the flow-through shares and the investor who
can use the tax preferences, the net revenue cost to the gov-
emment should be the same as the net benefit received by the
issuing entity. It was found that for every dollar of revenue
foregone by the government in offering the tax preference,
the enterprise received approximately 40 cents, owing to
inefficiencies in the flow-through arrangemeat’s transfer of
the unused preferences.”

An example of a sysitem whereby tax preferences could be
sold 1o othier non-related entities previously available in the
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United States was repealed in 1933, The allowance w
directed to firms that had no taxable income in the ear

years. It was cailed the “safe harbour” scheme, and opera:-
through a leasing amrangement.*? Firms without taxac
income could sell their depreciation allowances and inve:
ment tax credits to corporations with taxable income,

3. Providing incentives for pollution control research

To further the objective of environmental protection, som
countries have decided to provide incentves tor R&D in t-
area. It is possible to extend the debate and argue that 1z
incentives should be provided exclusively for R&D activiic
in polluton conmol, and not for equipment installacion in pre
duction facilities. We will now briefly oudine the issues ar,
problems conceming tax incentives for R&D.

Innovative activities in the R&D of pollution contro! equir
ment entail financial risks for the parent entity. Funds diver:
ed towards basic R&D activities have traditionally bes
accorded various incentives. ranging from deductions, tz
credits and direct subsidies to a host of other incentives, Sur
port for these incentives has been predicated on the grounc
that such tax expenditure items do indeed yield benefits |
excess of the present value of the budgetary costs. Since thes
incentives reduce the effective cost of capital faced by th
firm or entity, they can also be thought of as a way for the gor
emment to share in the financial risk of the research activity.

There is a belief that private firms would carry out insuffi
-cient research activity from a social perspective if they d.

’ not expect to caprure enough of the benefits for themselves. !

i§", therefore, argued that this presents a clear case for publ:
subsidies. R&D inceatives have been the topic of intense poi
icy and legislative dabate.

.. “From the policy angle, while there are clear reasons for pub

lic suppor, it is not entirely clear that tax incentives are the
appropriate subsidy mechanism. Government support o.
basic and applied research at researcn institutes and universi-
ties may be the better investment. In addition, it would ensur:
that the knowledge generated would become. a true non-
exclusive public good available to everybedy. Tax incentive:
merely subsidize the cost of private research, lhc'cby reduc-
ing the final public benefit of the expenditure. ‘

However, the legistative problems witr R&D tax incentives
are of- greater direct concern. Most of these problems lie ir
the definition of what constitutes R&D in the context of prot-
it-making taxable entities. Since one of the reasons for con-

sidering R&D tax incentives is to encourage welfare-enhanc-
ing activities that would not have been carried out otherwise.

a good definition should distinguish between these activities.

In other words, R&D that would be conducted as part of rou-
tine business development should be separated.from that
which is sincerely done for the purpose of advancing scien-
tific relations or technologies.

$1. Giean P. Jenkins. ~Tax Shelter Finance; How Efficient Is It?”, in Policy
Qptions for the Treatment of Tax Losszs in € anada, The Clarksea Gordoa Foun-
dadon (1991}, 2t 7:2-7:41,

$2. Provisions of the Econemic Recovery Tax Act (ERTA) of 1981, Public
Law No. 97-34, 95 Sat. 172 (1981). US [ntemal Revenue Code.
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Among the countries that have provided extensive tax incen-
uves for R&D in the area of environmeneal protection is the
United Kingdom, R&D has been specifically singled out for
preferential treatment, at the exclusion of al other rax prefer-
ences for investments in pollution control equipment.

4. Deductibility of future period costs

Many industries face the problem of matching future recla-
maticn costs (incurred after the income-caming process has
ended) with current meoms. Reclamation and abandonmuen
probiems have besn recognized. if not completely resolved,
in nuciear power generation 2nd offshore oil and gas opera-
tions, A perfect =xample is the problemn faced by minimg
companies needing 10 deduct reclumation cosis incurred after
the mine has run out of ore.

[t is imperative, both for encouragung industrial activity and
protecting the environment, that such costs and legal respon-
stbilities be expiicitly clanfied. Tax treatment is L-lObL].}’ relat-
ed because of issues about whether thess costs should be con-
sidered expenses and how they should be umed.

Tax prefererces enter the picture in cases where these costs
can place an vnacceptable burder and force closure. Under
thesc circumstances, the govermnment may wish to heip the
fin create a reserve designed to meet these fumre period
costs.

Argements against providing a means of matching anticipated
future costs with current year income and profits are that
future costs arc unascertainable becauss they are contingant.®

[t is necessary 10 dewrmine how to decide whether such

futere reclamation and shut-dowa costs should be made

deductble. The Canadian Income Tax Act prescribes three
12sis:

(1) Isa liability that will require the expenditure of funds in
the future an “expensa™7? Tt is necessary to first ascariain
whether the liability is current, future or contingent in
order to answer this question. We must then determine
whether the amount of the expense is determunable or
just dn estimate.

(it) If such a liability can be vn:wcd a5 an expense, was it
incured “for the pu"pc):e of gaining or preducing
income™?

(i) If such a liabilitv can be viewed as anm expense, is a
deduction prohipited begause It is an expease “on
account of capital”? (This test tries (o establish whether
there are any “enduring berefits” or “lasting advantages”
ta the taxpayer.}

5. Capacity to absorb tax preferances by firm size

Tix incentives are not uniformly nevtral with respect to firm
size, There are rwo explanations for this phenomenan: It has
teen noted that most firms do not really coaduct the invest-
ment profitabilicy calculations needed in order to make full
use of the available incentives. However, larger firms seem
mare likely 1o do so.* The implication is that large firms may
absarb incentive benetits more ¢ompletely and thus become
stiti Jarger.” The.chief benefit may be assumed to be the
lower aggrezate cost of capital.

1 1532 International Bureau of Fiscal Docurnentaticn

The szcond explanation is essentally an issue of cagh flow, or
more specibically, the presence (or absence} of taxable
income. Larger finms, with their multiplicity of activities hav-
g different project vintagzas and cash-flow profiles. are
well-positioned 0 uulize rax prerzrencess by consalidating
their imcome. Small firms have less flexibiiity in this regard.
Conseguently, they are oftan unabie to consume their allow-
able tax cradits and deductions, This problcm 18 very similar
to the one barween start-up enterprises and older firms. A ret-
rogressive solution o the probiem would Be to resrice tax
benelits 10 individual operations, i.c. ring-fencing of invest-
ment activities, The mere progressive approach would pra-
vide some appropiiute means for the complete utilization of
tax preferences.

6. Defining a pollution controf investment

To ensure that the ncentives pravided are accessible only to
those investments intended for preferennal ireaunsnt, cleur
and unambiguous defirnutions are necessary to ease the
administrative burden and curtail abuse. In the case of Tai-
wan, the lezislation uses the erms “poilution control equip-
ment” and “potlution control technologies™.

“Polluticn contrcl equipment” is defined as any equipment
that handies, inspects or tests poilurion or scrap creacad dur-
ing the process of preduction or operation in arder (o meest
the standards or prescrigtions of environmental prorection.
Eligible items include the equipment and related civil facili-
ties for air poliwion control, water pollution control, trzat-
ment of scrap, and environment inspection and testing.’
“Poltution conmol technology” includes any patent rights or
technoiogical know-how that is required to be used In con-
junction with the equipment mentiosied above.””

Problems of definition

Celirution becomes an issue in tax design when coverage is
selective. It is a problem not specific to the treatment of pol-
tution control equipment or technolegies, but eqnally appli-
cable 10 selective taxation in any concext. If pollution controi
hardware and technelogy ars homogencus and have only a
single use {i.e. pollution control), the classification or defini-
tion exercise is gready simplified. However, there are numer-
ous rypes of equipment and precesses, some of which can be
used for ather non-pollution control tasks and thl:. serves 1o
complicate matters.

For example, & mechanical scresn designed o prevent solid
conlaminarts from entering a water bedy can nghdy be con-
sidered as pollution-reducing. The same screen may, bowey-
er, also ke used to remove solid debrs from entering the
plant’s cooling system or otker auxiliaries. This constifutes 2

33, Supra note 49, ac 1023,

St Supranote 34, a 52,
335. Eric W. Kierans, Conmthution of the Taz System ta Canada's Unemptay-

ment grd Gwnersip Protiems, Canadian Perspectives in Economics (Torpnta:
Cailier-&facimullan [nc., [972). _

26, Intemational Bureau of Fueal Documeneztion, Tautan ard Invesmenal in
Asia and the Pacyic, Supplement No. 37 (Movember [991), at 384
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non-pollution centrol operation contributing only to process
efficiency. Shouid this expenditure also be eligible for a tax
preference?

The dilemma for a legal drafisman is whether to be explicit
and risk leaving out potentiaily beneficial technelogies or
provide a broad definition and risk tax abuse, with an associ-
ated revenue loss.

Taiwar: uses a fairly broad definition. Japan, on the other
hand, uses a detailed listing of equipment eligible for special
preferences. The classification promulgated by the Japanese

Ministry of Finance Notification is based largely on equip-

ment, rather than processes. The types of ant-pollution

machinery and equipment for which tax preferences are
allowed include the following:* :

(1) equipment for the disposal of waste oil from ships (includ-
ing oil separators, incinerators, and other accessories),

(2) desulphurization equipment (including hydrogenating

" desulphurizers of hydrecarbon oil, etc),

(3) sewage treatment systems (including attachments to
equipment or structures such as conveyors, measuring
instruments, automatic regulators, erc.),

(4) smoke treatment facilities (including ventilators, heat
exchangers, ransformers, etc.).

(5) malodorous substance treatment systems {including
exhaust pipes, gas coolers, dust collectors, air compres-
sors, etc.), )

(6) noise conurol systemis (including silencers, sound
arresters, forging machines, etc.), and

(7) industrial waste disposal facilities (including incinera-
tors, devices to make hydrocarbon oil form waste plas-
tics, etc.).

There are no fixed formulae that could eliminate abuse. The
trade-off a tax department must make is between maintaining
a technical staff to audit incentive claims-and providing a
detailed {bur never up to date) current list of equipment and
processes. . :

IV. CONCLUSION

Tax incentves designed to promote investments in pollution
control equipment have been the dominant form of fiscal
insgument to combat potlution used by countries worldwide.
As we have shown, these incentives may or may not assist in
the long-run improvement of environmeatal quality. Further-
more, if not properly designed. such tax incentves can create
distortions in the choice of technology and length of asset
life, leading to the selection of those that are both economi-
cally and environmentally inefficient. Recognizing the limi-
tations of using such indirect methods to combat environ-
mental damage, many of the countries in Asia, Europe and
North America are considering other forms of market-based
incendves that more clearly target the desired environmental
objectives and that provide direct subsidies or taxes to
achieve them. [t is in this area that the important innovations
in policy design are now occurring.

$3. Nadfication No. §9, Tabie 1, 29 May 1973; Sangyo to Keegai (Indusgy and
Polluton), %
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for pollution control.

Next month we will fearure Part [I of this article,
which looks at alternative market-based instruments
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