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i û Liberal 
Discussion of 

Financial 
Liberalization 

Thomas J. Cunningham 

The author is a senior 
economist in the macropolicy 

section of the Atlanta Fed's 
Research Department. He 
thanks Ramon Moreno for 

helpful comments. 

n 1986 Taiwan en joyed a real , or in f la t ion-ad jus ted , g rowth rate of 
about twelve and a half percent, a trade surplus that exceeded U.S. $15 
bi l l ion , an u n e m p l o y m e n t rate of t w o and two- th i rds percen t (and 
falling), a personal savings rate of about one-third, with additional cap-
ital f rom overseas desir ing entry but legally restricted, and prices, as 

measured on the wholesale level, that were fal l ing at about three and a half 
percent per year. 1 In 1987 the country brief ly under took a dramat ic set of 
f inancia l l iberalization measures , substantially opening the economy to in-
ternational f lows of capital. Consistent with standard open-economy macro-
economic theory, g rowth s lowed, inf la t ion b e c a m e less negat ive , and the 
current account deteriorated. By standards of other industrial nations, Tai-
wan was, and still is, per forming quite nicely. Nevertheless, in view of the 
immedia te consequences , the question should be asked: W h y would a coun-
try want f inancial l iberalization? 

The point of this article is to examine that quest ion. The next section be-
gins with a brief discussion making the important distinction between mea-
sures of e c o n o m i c p e r f o r m a n c e (as genera l ly t hough t of in the Uni t ed 
States) and the more important but less famil iar measures of economic wel-
fare. Al though analysts typically talk about economic growth in terms of the 
former , they usually m e a n to talk about it in terms of the latter. The third 
section of the article formally discusses the process of both internal and ex-
ternal l ibera l iza t ion and c o m m e n t s on s o m e of the e c o n o m i c issues in-
volved. The article then applies the concepts of the previous two sections to 
the process of economic liberalization as it has occurred in Taiwan, one of 
the p remie r newly industr ia l ized economies that has recently unde rgone 
substantial liberalization. The concluding section provides a summary. 
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A Digression o n Measures of Economic 
Performance and Economic Welfare 

l iberalization in Taiwan in a later section. Before that, 
however , an overv iew of the literature regarding lib-
eral ization is in order. 

Even though g rowth in Ta iwan has s l o w e d , that 
fact does not necessar i ly m e a n that the economy, on 
ne t , is not a s wel l o f f as it o t h e r w i s e m i g h t h a v e 
b e e n . E c o n o m i c g r o w t h is u s u a l l y t r e a t e d as t h e 
b e n c h m a r k aga ins t w h i c h j u d g m e n t s of e c o n o m i c 
welfare are made , but it is not a lways the appropr ia te 
metr ic . 

T h e d i s t i n c t i o n b e t w e e n g r o w t h a n d w e l f a r e is 
best i l lustrated by d iscuss ing the d i f f e rence be tween 
growth as s imply measured by the percentage change 
in real gross nat ional product ( G N P ) dur ing some pe-
riod and g rowth in per cap i ta G N P ove r that same 
t ime . G r o w t h p e r se is l a rge ly u n a v o i d a b l e in an 
e c o n o m y with a g rowing popula t ion . A larger popu-
lation creates a larger labor pool , which in turn is ca-
pable of p roduc ing m o r e goods and services as well 
as c r e a t i n g a d e m a n d f o r add i t i ona l ou tpu t . T h e s e 
forces account fo r s imple real growth . Of m o r e im-
por tance , however , is whe ther aggrega te G N P growth 
is ou tpac ing the growth in popula t ion, in which case 
per capita G N P is r is ing and everyone in the econo-
m y cou ld , po ten t ia l ly , be be t te r o f f . If s i m p l e eco-
n o m i c g r o w t h is l a g g i n g p o p u l a t i o n g r o w t h , t h e 
e c o n o m y is general ly thought of as becoming poorer 
( though poss ibly qu i te large) . So long as e c o n o m i c 
g r o w t h — t h a t is, i n c o m e — l a g s p o p u l a t i o n g r o w t h , 
people will cont inue to feel poorer because , on aver-
age, they are. 

In addition to the issue of growth versus per capita 
g r o w t h there is the m a t t e r of i n c o m e d i s t r i b u t i o n . 
Whi le per capi ta real i n c o m e growth is a necessary 
condit ion for everyone in the economy to benefi t , it is 
clearly not sufficient. The fact that per capita income 
is growing says nothing about the ultimate distribution 
of individual incomes. If the distribution of income is 
cons idered part of the m e a s u r e of overal l e c o n o m i c 
welfare , a rapidly growing economy with a sufficient-
ly unequal distr ibution of income could conceivably 
be characterized by decl ining social welfare, even as 
average per capita income grows. Al though not the fo-
cus of this article, it should be noted that dur ing the 
per iod of T a i w a n ' s subs tant ia l indus t r ia l i za t ion , in-
come inequality measures showed a pronounced drop. 
For example , f rom 1960 to 1980, the ratio of the in-
c o m e share of the highest quintile to the lowest was 
more than cut in half, f rom 8.9 to 4 .2 . 2 

The impor tance of these we l fa re cr i ter ia will be-
come apparent as they are applied to the discussion of 

L liberalization 
Financial deve lopment and f inancial l iberalization 

of ten go hand in hand. T h e purpose of this section is 
to set out the not ion of f inancia l l iberal izat ion as it 
c o m m o n l y app l i e s to d e v e l o p i n g n a t i o n s . It is no t 
necessary , however , to conf ine such a d i scuss ion to 
economies in the process of industrialization. Nat ions 
with developed financial and industrial markets can be 
studied within this f r amework as well because the fi-
nancial deve lopment process is ongoing. The United 
States, in fact, is cont inuously developing and is quite 
far f r o m the " fu l l and comple te" set of f inancial mar-
kets of which economis ts frequently speak. 

Never theless , the impor tance of the idea of f inan-
cial liberalization is usually seen in the context of de-
veloping nat ions, where some industrial and general 
economic development has taken place but secondary 
debt and equ i ty m a r k e t s have not yet e m e r g e d and 
where international capital movemen t s may be regu-
lated. Th i s d i scuss ion of f inancia l l iberal izat ion di-
vides the process into its domes t ic and international 
components . 

Domest ic Financial Liberal izat ion, or Easing Fi-
nancial Repress ion . F inancia l in termedia t ion is the 
p r o c e s s of m a t c h i n g up sav ings he ld by p e o p l e or 
f i rms with people or Firms that wish to borrow. Banks 
are an obvious example of f inancial intermediaries and 
are found fairly universally. However , their ability to 
al locate savings among alternative uses is f requent ly 
hampered by regulation. Interest rate ceilings on loans 
and depos i t accounts , fo r e x a m p l e , are c o m m o n re-
strictions. In the face of l imitations on rates of return 
(interest rate ceilings on their loans) banks will choose 
relatively safe loans and forgo riskier but potentially 
more prof i table and developmenta l ly useful projects . 
In this s imple case, liberalization can aid development 
by al lowing lenders seeking a higher rate of return and 
borrowers having projects with a higher rate of return 
to come to mutual ly beneficial (and possibly socially 
beneficial) terms. 

Ronald I. McKinnon (1973) and E d w a r d S. Shaw 
( 1 9 7 3 ) m a k e p r ec i s e ly this a r g u m e n t . T h e c rux of 
M c K i n n o n - S h a w , as t h e h y p o t h e s i s h a s b e c o m e 
known, is that regulation of the banking system (partic-
ularly interest rates) should be liberalized in develop-
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ing nations to speed the development process. Because 
banks are frequently the sole purveyors of financial in-
t e r m e d i a t i o n , e l i m i n a t i n g the e c o n o m i c d i s to r t ions 
brought about by f inancial regulations would promote 
a more efficient allocation of capital within the econo-
my, which, in turn, would promote economic develop-
m e n t a n d g r o w t h . S t a t e d d i f f e r e n t l y , f i n a n c i a l 
"repression," to use McKinnon ' s term, may specifical-
ly hamper the banking sector, stilling economic devel-
opment by misallocating capital resources. Easing the 
financial repression—liberal izat ion—thus would result 
in a more eff ic ient allocation of capital and a higher 
rate of economic growth. 

In later work discuss ing empir ical support for his 
earlier hypothesis , McKinnon (1989) examines several 
Pacif ic Basin economies in search of evidence that an 
easing of f inancial repression coincides with relatively 
h igh (or h igher) real ra tes of e c o n o m i c g rowth . He 
f inds that h igh—somet imes astonishingly h igh—inter -
est rates, both real and nominal , are associated with an 
eas ing of f inanc ia l repress ion . T h e s e ra tes ref lec t a 
h igh demand for capi tal , in turn indicat ing the high 
productivity of additional investment . Thus he f inds a 
seemingly puzzling result that supports the McKinnon-
Shaw paradigm: high interest rates are associated with 
high growth rates. 

At first glance paradoxical , the f inding is not really 
surprising. If the real return on investment is high, the 
implicat ion is that the growth result ing f r o m a given 
quantity of investment will also be relatively high. At 
the same t ime, a high real rate of interest encourages 
savings. The net result is that when interest rates are 
high as a result of market forces alone, relatively high 
growth can be expected. Moreover , the higher income 
growth may promote even greater savings, implying a 
higher future growth rate, too. 

Crit ics of M c K i n n o n - S h a w (called "neostructural-
ists") argue that the easing of f inancial repression m a y 
not lead to higher growth rates, though it certainly will 
attract f u n d s to the bank ing industry. The neos t ruc-
turalists argue that informal , loosely organized inter-
m e d i a t i o n wil l o c c u r in e c o n o m i e s w h o s e p r i m a r y 
f inancial in termediary is a repressed banking sector. 
An easing of interest rate ceilings would allow banks 
to c o m p e t e m o r e a g g r e s s i v e l y f o r cap i t a l , t he r eby 
shif t ing it f rom the informal markets to banks. Howev-
er, that adjus tment would not necessarily lead to more 
growth because banks are faced with reserve require-
ments that would tie up a s ignif icant quantity of the 
newly at tracted funds . The neostructural is ts contend 
that for McKinnon-Shaw to work, h igher interest rates 
must not only attract funds to the banking sector but, 

on net, increase the total pool of savings (in both the 
b a n k i n g a n d i n f o r m a l i n t e r m e d i a r i e s s e c t o r s ) by 
enough to offset the loss to required reserves imposed 
on the banking system. Thei r conclusion is that devel-
oping economies might as well leave interest rate ceil-
i n g s in p l a c e a n d no t i n t e r f e r e w i t h t h e i n f o r m a l 
intermediation process (see Paul Burkett 1987). 

Yoon Je C h o (1990) has pointed out that the dis-
a g r e e m e n t b e t w e e n M c K i n n o n - S h a w and the n e o -
structuralists is not about the value of f inancial liber-
alization per se but the way to go about achieving it. 
Bo th part ies, C h o c la ims, want to expand the inter-
med ia t ion process . T h e ques t ion is w h e t h e r the in-
fo rma l sec tor or the fo rma l banking sector is m o r e 
e f f i c i e n t . U n f o r t u n a t e l y , r e l a t i v e l y l i t t le ha rd and 
s y s t e m a t i c i n f o r m a t i o n is ava i l ab le about i n fo rma l 
markets because they are, in fact , informal . It seems 
important to acknowledge , however , that even infor-
mal intermediaries, if they are pool ing savings, must 
hold some reserves against "wi thdrawals ." Moreover, 
because the formal banking system of ten has access to 
sources of temporary funding and insurance not avail-
able informal ly , the banking sector m a y actually be 
able to get by with a lower overall ratio of reserves to 
deposits . Further, as the absolute size of the banking 
sector expands , a s imple appea l to the law of large 
numbers provides some predictabili ty of the demand 
for wi thdrawals—that is, as the number of depositors 
increase, deposit f lows will become increasingly pre-
dictable (see Valerie R . Bencivenga and Bruce Smith 
1991). 

In addit ion to the debate about increasing the over-
all amount of in termediat ion activity, another issue is 
the desirabili ty of relatively h igh interest rates in the 
a l locat ion of capi ta l . T h e M c K i n n o n - S h a w propos i -
tion holds that a h igher formal rate of interest is likely 
to d raw capital away f r o m relatively inefficient self-
f inanced or informal ly f inanced projects toward pro-
jects having a high rate of real return. Cho argues that 
as an economy liberalizes domest ical ly the set of in-
vestment opportunit ies available to the banking sector 
should be larger than the set available to the informal-
ly organized marke t . A l though this quest ion is, in a 
strict sense, an empir ical one that cannot be pursued 
because of lack of data about informal markets , C h o 
argues that only under ex t reme c i rcumstances would 
informal markets be able to match the allocative per-
fo rmance of an unfet tered banking system. In addit ion, 
in fo rmal marke t s are likely to f ind themse lves con-
strained by a smaller informat ion set, fur ther enhanc-
ing the banking sector ' s relative advantage in terms of 
efficiency. 
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T h e p r o c e s s of d e v e l o p i n g f i nanc i a l i n t e rmed ia -
t i o n — c a l l e d " f i n a n c i a l d e e p e n i n g " — g o e s b e y o n d 
simply unrepressing, or liberalizing, the banking sec-
tor. F inanc ia l d e e p e n i n g involves deve lop ing ac t ive 
stock and bond markets as well . Nevertheless , because 
the development of secondary debt and equity markets 
usually comes relatively late in the overall economic 
development process , empir ical measures of f inancial 
deepening typically focus exclusively on development 
of the banking sector. 

The standard measure of financial deepening used 
fo r developing economies is the ratio of M 2 to GNP. 
Al though M 2 is generally thought of s imply as a mea-
sure of "money , " in fact it actually measures the sum 
of currency plus various fo rms of deposits in banks. If 
the banking sector is not funct ioning as an attractive or 
useful f inancial intermediary, the economy will, in ag-
gregate, minimize its holdings of wealth in banks. As 
a consequence the M 2 / G N P number will be low, sig-
naling the banking sys tem's shortcomings as a f inan-
cial in termediary . A c c o r d i n g to M c K i n n o n - S h a w , if 
f inancial repressions were lifted and the banking sec-
tor a l lowed to funct ion effectively, the result would be 
growth in b a n k s ' balance sheets and thus a rising ratio 
of M 2 to income (GNP) . 

McKinnon (1989) argues that this process is indeed 
observed in economies that have experienced relative-
ly rapid growth in the last few decades. For example , 
f rom 1960 to 1980 the M 2 - t o - G N P ratio has m o v e d 
f rom 0 .29 to 0.91 in Germany , f r o m 0.11 to 0 .34 in 
Korea , and f r o m 0.17 to 0.75 in Taiwan. In contrast , 
for the same period the ratio fell f rom 0.24 to 0.23 in 
Argen t ina and rose only incrementa l ly f r o m 0.15 to 
0.16 and f r o m 0.19 to 0.22 for Brazil and Colombia , 
respectively. 

Moreover , M c K i n n o n shows that measu re s of f i -
nancial asset growth for the banking sector were posi-
tively related to relatively high real growth rates and 
posit ive real interest rales for the period f rom 1971 to 
1980. He provides an interesting compar ison of coun-
tries grouped into three categories (using International 
Monetary Fund class i f icat ions) : count r ies with posi-
tive real interest rates, moderately negative real inter-
es t r a t e s , and seve re ly n e g a t i v e real in te res t r a tes . 
Countr ies with h igh real interest rates had high, f re-
quently double-digit , f inancial asset growth and high 
single-digi t real g rowth . Fur thermore , he found that 
countries with severely negative real rates had low and 
o f t e n n e g a t i v e r a t e s of f i n a n c i a l g r o w t h and rea l 
growth rates. 

Bencivenga and Smith (1991) have presented a for-
ma l m o d e l b road ly cons i s t en t wi th the M c K i n n o n -

S h a w story. The i r m o d e l is qu i te genera l , f ea tu r ing 
savings that can be held in liquid fo rms (consumption 
goods) or illiquid forms (like " f ixed" capital) as well as 
f inancial intermediaries that face reserve-requirement 
restrictions. They show that under relatively reason-
able c i r c u m s t a n c e s (in which savers are adequa te ly 
risk averse) an economy with fo rmal f inancia l inter-
mediaries is likely to invest more of its savings in cap-
ital ( the i l l iquid asset) than an e c o n o m y re ly ing on 
sel f - f inancing (that is, informal f inancing) and thus to 
enjoy a higher rate of real growth. In Bencivenga and 
Smi th ' s model a higher rate of real growth occurs even 
though the presence of intermediaries in the economy 
may not necessari ly increase the overall rate of saving. 

O p e n i n g the E c o n o m y to International Capital 
M o v e m e n t s . E l imina t ing domes t i c f inanc ia l repres-
sion is an important component of f inancial liberaliza-
t i on , a n d the p o l i c y i s s u e s s u r r o u n d i n g d o m e s t i c 
liberalization are relatively clear-cut: imposing distor-
t ions on d o m e s t i c f i n a n c i a l i n t e r m e d i a t i o n h inde r s 
growth . Al though there may be some legitimate and 
important debate about the appropriate means of man-
aging, with minimal cost, the transition to a f inancial ly 
deep economy, the concerns are about means and not 
ends. The desirability of effect ive intermediation and 
its contr ibutions to growth are not in quest ion. 

A much less settled issue involves the l iberaliza-
tion of in ternat ional capital m o v e m e n t s . E c o n o m i e s 
f r equen t ly impose a ser ies of res t r ic t ions on capital 
m o v e m e n t s across borders that may take the form of 
e x c h a n g e rate con t ro l s and cu r r ency res t r ic t ions or 
capital restr ict ions l imit ing inves tment abil i t ies ( f re-
quent ly in both direct ions across borders) . Exchange 
rate cont ro ls usual ly man i fe s t themse lves in a f ixed 
exchange rate, pe rhaps with restrictions on which in-
s t i tu t ions m a y e n g a g e in fo re ign e x c h a n g e t ransac-
tions. Currency restrictions generally prohibit the use of 
currencies other than that issued by the domestic mone-
tary authority. Of restrictions limiting cross-border in-
ves tments , those that prohibit domest ic residents f r o m 
investing abroad are usually mot ivated by a desire to 
s top cap i t a l f l i g h t , w h i l e t hose f o r b i d d i n g f o r e i g n 
o w n e r s h i p of d o m e s t i c a s se t s t end to g r o w out of 
sovereignty-related fears or concerns about the repa-
triation of profits to external owners of capital. Capi-
tal in f lows today represent an ou t f l owing s t ream of 
debt or equity c la ims that will m e a n debt service or 
profi t repatriation to be paid abroad in the fu ture , and 
this f low may potential ly account for a large port ion 
of domest ic output . 

The two forms of restrictions are not independent , 
for balance of payments mechanics connect t rade and 
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capital f lows with exchange rate movements . Consider 
an economy with a f ixed exchange rate that has a sur-
plus in the balance of trade. There are two ways this 
surp lus can be a c c o m m o d a t e d . Ei ther the e c o n o m y 
takes an offset t ing quanti ty of foreign f inancial instru-
ments (that is, the balance of trade surplus is matched 
by a capital account deficit; the country is a net lender) 
or the mone ta ry authority intervenes, sell ing enough 
of its assets to keep the exchange rate constant. This 
latter strategy can become problematic when the mon-
etary authori ty runs out of assets, as in the example 
presented later. 

In an economy such as that described above, the ac-
quisition of foreign assets by domestic residents seems 
to pose no problem. If, however, instead of a trade sur-
p lus an e c o n o m y is expe r i enc ing a ba lance -o f - t r ade 
deficit , foreign agents are likely to acquire domest ic as-
sets. This development may not be particularly popular. 
Without the economy ' s central bank specifically inter-
vening (subordinating its domest ic economic concerns) 
in the adjus tment process, the two accounts must bal-
ance a f t e r e x c h a n g e ra te c h a n g e s . In i m p o s i n g ex -
change restrictions, the ability of an economy to run a 
balance-of-trade deficit is thus financially constrained. 

External f inanc ia l l iberal izat ion r e m o v e s barr iers 
to international capital f lows , but the f ree f low of cap-^ 
ital internationally may or m a y not improve economic 
per formance and welfare . Effects on economic perfor-
mance are fairly easy to evaluate. Aggregate produc-
tion is, in a general sense, a funct ion of labor, capital, 
technology, and natural resources. Economic g rowth 
requires that at least one of these components change. 
Financial liberalization affects economic per formance 
through its impact on the growth ra te of the capital 
stock. There are two possibilities. If the economy of-
f e r s a t t r ac t ive i n v e s t m e n t oppor tun i t i e s but s imply 
cannot internally generate enough savings for growth, 
then capital will , on net, f low into the economy as lib-
eralization occurs. T h e economy will g row faster, and 
(ignoring issues of the repatriation of profits and debt 
service and a political fear of foreign ownership of do-
mest ic assets) wel fare can improve. 

The more c o m m o n result of l iberalization, howev-
er, is a net out f low of capital. Domest ical ly generated 
savings go abroad, where risk-adjusted real rates of re-
turn are higher. Especially in a relatively undeveloped 
economy, watching domest ic savings leave the coun-
try can be pol i t ical ly and economica l l y pa in fu l . In-
deed, the reason such controls were established in the 
first place of ten is to force domest ic investment of do-
mest ica l ly a c c u m u l a t e d c a p i t a l — t o a t t empt to l imit 
"cap i ta l f l i g h t . " 3 T h e s e con t ro l s usua l ly e n j o y only 

limited success. Nonetheless , to the extent that they do 
contain capital movemen t , the net result of removing 
the controls may be a decrease in the capital growth 
rate at h o m e as capital is f ree to f low out in search of a 
higher rate of return. In this case the liberalization pro-
cess m a y lead to a lower rate of real growth. 

While having capital controls in place enhances do-
mestic capital growth to some degree, simply raising the 
possibility of establishing capital controls can be detri-
mental. Controls are frequently imposed in something of 
a crisis environment—when relatively large portions of 
domest ic capital seem to be moving abroad—and the 

External financial liberalization removes 
barriers to international capital flows, but 
the free flow of capital internationally may 
or may not improve economic performance 
and welfare. 

threat of controls m a y only serve to m a k e the crisis 
worse. In the f ace of potential capital f l ight restriction, 
the most reasonable thing fo r holders of capital to do 
is to m o v e it abroad before restrictions are imposed. 
This reaction only compounds the problem. T h e threat 
of controls also may discourage foreign capital f r o m 
f lowing into the country as investors fear they may not 
be able to recapture all the fruits of their investment . 
Consequent ly , anticipated capital restrictions may in-
duce a capital out f low prior to the imposit ion of the re-
strictions, the magni tude of which may be greater than 
what wou ld have happened in their absence. 

T h e wel fa re issue surrounding f inancial liberaliza-
tion is generally less clear. It is s imple only in the case 
of capi ta l i n f l o w that c rea tes a rise in d o m e s t i c in-
comes and that is not compl ica ted by repatriat ion of 
profi ts . (Scenarios can be devised wherein profi t repa-
tr iat ion k e e p s domes t i c i ncomes f r o m r is ing, bu t in 
pr inciple the issue is clear-cut.) In contrast , the prohi-
bit ion of capital f l ight has complex effects on we l fa re 
that are diff icul t to measure . T h e reason domes t ic res-
idents wish to hold their savings abroad is that they 
expec t to ea rn a h ighe r r e tu rn abroad , r a i s ing thei r 
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income. Thus , whi le capital fl ight may slow domest ic 
e c o n o m i c g rowth , its e f fec t on i ncome may be a m -
b i g u o u s . Spec i f i ca l l y , d o m e s t i c r e s iden t s i nves t ing 
abroad will have higher incomes than they would have 
if capital controls were imposed , whereas those who 
do not have addit ional capital with which to work will 
have lower relat ive incomes . T h e usual test appl ied 
here is to gauge whether there is, in principle, some 
m e a n s by w h i c h the w inne r s cou ld c o m p e n s a t e the 
losers so that the winners still c o m e out ahead while 
the losers would be indifferent to whether or not there 
are restrictions on investing abroad. Under these con-
dit ions, this surrogate measure of overall welfare indi-
cates improvement . 4 

Cons ider ing these issues es tabl ishes a f r a m e w o r k 
fo r th ink ing about the overal l p rob lems of f inancial 
l i b e r a l i z a t i o n . T h e f o l l o w i n g d i s c u s s i o n f o c u s e s 
specif ical ly on f inancia l l iberalization in Taiwan and 
its economic effects . 

7 T i e Recent Experience of Taiwan 
M e r c a n t i l i s m R u n A m o k . B e f o r e A d a m Smi th 

publ i shed The Wealth of Nations ( in 1776) the pre -
dominant way of thinking about measur ing a nat ion 's 
wealth was in terms of its stock of gold. Mercanti l is ts , 
as they are called, believed that the way to increase a 
nat ion 's wealth was to increase its gold stock by run-
ning a trade surplus and letting the resulting inf low of 
gold simply pile up. Smith argued that a more appro-
priate measure of a nat ion 's wealth was its sustainable 
f low of i ncome , so the mercant i l i s t prescr ip t ion for 
lopsided trade was not really appropriate. David H u m e 
later, and for the purposes of this discussion quite im-
portantly, argued that the mercantil ist prescription it-
self was unsus ta inable because a gold in f low would 
tend to resul t in inf la t ion and , wi th f ixed e x c h a n g e 
rates, thus increase the relative price of an e c o n o m y ' s 
g o o d s in wor ld m a r k e t s to the point that the goods 
would lose their international compet i t iveness , ending 
the trade surplus. 

During the last few decades Taiwan accumulated a 
large stock of international reserves, specifically dol-
lars and gold. By mercantilist standards, their actions 
would have to be judged quite successful . 

While Taiwan was running a sustained balance-of-
t rade surp lus , it res t r ic ted e x c h a n g e t r ansac t ions in 
such a way as to channel reserves into the central bank. 
Domest ic holdings of foreign currency were restricted, 
and all proceeds f rom exports were surrendered to the 

centra l bank , which control led the e x c h a n g e rate as a 
m a n a g e d f loa t , or, be fo re the mid -1980s , a f ixed rate 
against the U.S. dollar. The immedia te consequence 
of this institutional a r rangement was that the central 
bank monet ized the trade surplus. A f i rm that export -
ed goods (the trade surplus) would be paid in a for-
eign cur rency , then would take that cur rency to the 
central bank and exchange it for domes t ic currency. 
A s a result, the central bank ended up with the inter-
na t iona l reserves y ie lded by the net expor t surplus . 
T h e p roces s g e n e r a t e d a h igh ra te of cen t ra l bank 
money growth . 

Because inflation in prerevolution China was a sub-
stantial p rob lem fo r the nationalist gove rnmen t then 
on the ma in land , the relat ively rapid rate of m o n e y 
growth was of concern to the nationalist government 
of T a i w a n . T h e cen t r a l b a n k h a d to p e r f o r m w h a t 
amounted to domest ic open-market operat ions, selling 
securities domest ical ly (not international reserves) in 
exchange for its previous money issue. In e f fec t the 
central bank was trading its domest ic assets for inter-
na t iona l r e se rves . H o w e v e r , t hese o p e r a t i o n s w e r e 
conducted on such a large scale that the central bank 
had to start issuing its own bonds (on which it paid in-
terest) in exchange fo r fore ign reserves (on which it 
earned little). 

M o r e i m p o r t a n t l y , h o w e v e r , f r o m a t h e o r e t i c a l 
v iewpoin t , the central bank was s imply t rading one 
fo rm of its l iabil i t ies—central bank bonds—for anoth-
er, cen t ra l bank m o n e y , in an e f f o r t to con t ro l the 
growth rate of the latter. The latter did not pay interest, 
though, while the fo rmer did. Thus , the central bank 
was trying to s low the rate of money growth by issu-
ing b o n d s that p r o m i s e d to pay e v e n m o r e m o n e y 
when the bonds matured. Serious issues of feasibility 
appeared and had to be addressed. 

Liberalization. On July 15, 1987, Taiwan lifted all 
restrictions on current account transactions and up to a 
net nont rade- re la ted o u t f l o w of U.S . $5 mil l ion per 
year and net inf low of $50,000, which increased with 
t ime. In particular, f i rms no longer were required to 
give up their foreign exchange earnings f rom trade, ef-
fectively meaning that the central bank was no longer 
forced to monet ize the trade surplus. 

Later that year, on October 1, restr ict ions on for-
eign investment into Taiwan were l if ted. The effect ive 
i nves tmen t i n t e rmed ia r i e s we re c o m m e r c i a l banks , 
whose total foreign liabilities had been frozen at U.S. 
$13.8 billion on May 31, 1987. During the day of the 
l ibe ra l i za t ion these f o r e i g n l iabi l i t ies i nc reased by 
more than 17 percent, result ing in an immediate delib-
eralization the next day. 

6 Eco no m ic Review November/December 1991 Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



While the rather dramatic events of October 1 high-
lighted the desire of the rest of the world to invest in 
Taiwan, in fact there was a substantial pool of savings 
wait ing to get out, too. As the Far Eastern Economic 
Review r e p o r t e d at the t i m e of t h e l i b e r a l i z a t i o n 
( "Open ing the F loodga tes" 1987), f i rms engaging in 
trade had always had a standard set of devices , such as 
under- o r ove r invo ic ing , to e lude fo re ign e x c h a n g e 
con t ro l s . H o w e v e r , t hese op t i ons w e r e no t r ead i ly 
avai lab le to ind iv idua ls , so they had a c c u m u l a t e d a 
substantial pool of savings that were expected to start 
f lowing abroad quite soon. Indeed, in 1988 a capital 
outf low of U.S. $4.9 billion occurred, and in 1989 an 
out f low of U.S. $8.2 bill ion. The capital out f low for 
1990 looks stronger still. 

It is still relatively early to d raw m a n y serious long-
term conc lus ions about the l ibera l iza t ion ' s e f fec t on 
the economy. Savings rates are d o w n f rom preliberal-
ization levels, but that result, in itself, conveys little 
i n f o r m a t i o n : in 1987 g r o s s n a t i o n a l s a v i n g s w e r e 
about 38 p e r c e n t of GNP, w h i c h , by indus t r i a l i zed 
e c o n o m i e s ' s tandards , s eems unsus ta inably high. By 
contrast , the United States has a gross national savings 
rate of about 4 percent. Ta iwan ' s savings rate has de-
clined to approximately 28 percent of GNP, which is 
still quite high. There are t w o possible explanat ions 
for this decline. 

First, the decl ine in savings may represent an in-
crease in economic welfare . External investment op-
portunities may of fer a higher r isk-adjusted real rate of 
re turn , and the e x p a n d e d set of i nves tmen t op t ions 
may allow more portfol io diversif ication, al lowing for 
h igher real returns with little net addition to risk. As a 
result of the larger opportunity set and greater diversi-
f i c a t i on , the s a m e net re turn f r o m sav ings m a y be 
achieved with a lower overall savings rate. It is still 
too early to draw implicat ions f rom postliberalization 
d a t a a b o u t the c h a n g e in d o m e s t i c i n c o m e f r o m 
abroad. On the other hand, it could just be that the sav-
ings rate is returning to a more reasonable level. 

The decl ine in sav ings did not initially adverse ly 
a f fec t capi ta l f o r m a t i o n ra tes (a m e a s u r e of inves t -
ment) , which have c l imbed about 3 percentage points 
as a f rac t ion of G N P f r o m the t ime of l iberalization 
t h r o u g h 1989 as m e a s u r e d in e i the r g ross or f ixed 
cap i t a l t e r m s . T h e r e f o r e , t he s l o w d o w n in g r o w t h 
s ince the l i b e r a l i z a t i o n — f r o m a lmos t 12 percen t in 
1987 to (a forecas t o f ) slightly m o r e than 6 percent 
f o r i 9 9 i — c a n n o t necessari ly be attributed specif ical-
ly to a decl ine in capital formation resulting f rom the 
l ibera l iza t ion. 5 The growth rate of a relatively small 
economy may be expected to be relatively volatile, as 

indeed Taiwan ' s has been, and the s lowdown may not 
be o u t s i d e " n o r m a l " v a r i a t i o n s in t h e e c o n o m y ' s 
growth. Moreover , by industrial economies ' s tandards, 
Ta iwan is still g rowing at a very hea l thy pace . T h e 
s lowdown is nevertheless, and understandably, a ma-
j o r c o n c e r n d o m e s t i c a l l y ( " E x p o r t M a c h i n e R e v s " 
1991). It is also too early to tell whether this change in 
capital formation is a permanent rate change or s imply 
a transitional effect result ing f rom the liberalization. 

O n e clear consequence of the l iberalization is a di-
min i sh ing of the centra l b a n k ' s abi l i ty to i n f luence 
domes t i c real ra tes of interest . Ear l i e r work (Rose -
mary T h o m a s C u n n i n g h a m and T h o m a s J. Cunn ing -
h a m 1990; T.J. C u n n i n g h a m and R.T. C u n n i n g h a m 
1991) has shown that pr ior to l iberal izat ion the C e n -
tral Bank of Ch ina (Taiwan) had some inf luence over 
the behavior of the domest ic real rate of interest. A f -
ter the l iberalization, however , the ef fec t d isappeared. 
This deve lopment is to be expected in a small , open 
economy , fo r wh ich m o v e m e n t s in real ra tes in the 
rest of the wor ld fo rce s imilar m o v e m e n t s domes t i -
cally. 

O u t s i d e of i m m e d i a t e d o m e s t i c c o n s i d e r a t i o n s , 
several longer-run concerns m a k e liberalization desir-
ab le . In te rna t iona l ly , T a i w a n ' s pe rs i s t en t and large 
trade surpluses may annoy fore ign political leaders to 
the point that they erect some f o r m of t rade barrier. 
L ibera l iza t ion m a y not, by i tself , address the t rade-
balance problem, but to the extent that a mercantilist-
like accumulat ion of foreign assets is s lowed, so too, 
by de f in i t ion , m u s t the t rade surp lus d imin i sh . Tai-
w a n ' s t rade surp lus has fa l len about one- th i rd f r o m 
1987 (U.S. $18.6 billion) to 1990 (U.S. $12.2 billion), 
with the shrinkage continuing into 1991. 6 Domest ical-
ly, large accumulat ions of savings denied access to in-
ternational markets or constrained in rate of return by 
domest ic f inancial repression may result in domes t ic 
political pressure fo r both international and domest ic 
liberalization. 

Conclusion 
Drama t i c inst i tut ional r e f o r m , f inanc ia l or o ther-

wise, rarely happens outside of a substantial domest ic 
poli t ical or e c o n o m i c crisis. Ta iwan ' s l iberal izat ion, 
however , while accompanied by some relatively minor 
political demonstrat ions, seems to be the consequence 
of coming of age industrially. As such, it may provide 
some relatively "c l ean" evidence regarding the conse-
quences of financial liberalization. 

Federal Reserve Bank of Atlanta Econom ic Review 7 
Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



Liberal izat ion, as d iscussed, has some ra ther sub-
stantial benefi ts . Though it may not immediately serve 
to inc rease e c o n o m i c g r o w t h , by e x p a n d i n g c h o i c e 

sets and m o r e efficiently allocating resources liberal-
ization will likely increase economic welfare . 

1. According to the State Department, the U.S. government no 
longer refers to Taiwan as the "Republic of China." Taiwan, 
however, still calls itself the Republic of China. 

2. The Gini coefficient during that time was also cut by a third, 
from 0.44 to 0.30. See Kuo (1983, 96-97). The larger issues 
surrounding income distribution and growth are outside the 
scope of this work. Readers interested in the topic should see 
Phelps (1973) or Rawls (1971). 

3. See Cunningham (1988) for a review of Nay lor that con-
tains a taxonomy and discussion of capital flight motivation 
issues. 

4. Critics of the compensat ion approach to welfare analysis 
point out that this criterion seems inappropriate because the 
compensation is rarely made. Proponents respond that there 
are winners and losers in virtually any economic event, and 
some standard of welfare analysis needs to be made. More 
recently, see Pollak (1991). In fact, the entire issue of the 
Journal of Econometrics containing Pollak's article is devot-
ed to welfare issues. 

5. The 1991 forecast is from Republic of China (1990, 24). 
6. The welfare benefits of reducing a trade surplus to mollify 

major trading partners are unclear. 
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on the wild card option. 

n an effor t to control interest rate exposure many banks, f inancial insti-
tut ions, and investors are buying compl ica ted f inancia l ins t ruments . 
Many of these are difficult to unders tand (and thus difficult to value) 
because of the embedded opt ions they contain. This article discusses a 
procedure that in some instances greatly eases the way that embedded 

opt ions may be valued: the technique is to value it as though it were sepa-
rate f r o m the financial contract . Treating the embedded option independent-
ly is desirable when it is accurate because it is usually simpler to ignore the 
details of the surrounding contract . 

In this article, t w o examples will be used to demonst ra te this method . 
The first is valuing the call option somet imes embedded in Treasury bonds 
by separat ing the embedded option f r o m the contract; for this option the 
technique results in a correct value. The second example involves valuing 
the wild card option (an option that a l lows a trader to sell a Treasury bond 
between 2:00 P.M. and 8:00 P.M. at a price f ixed at 2 :00 P.M.) embedded in 
Treasury bond futures contracts . In the latter case, separating the embedded 
option leads to an incorrect value fo r it. 

It is important to unders tand the procedure because many financial texts 
mistakenly value the wild card option by separation, even though doing so 
produces er roneous results. Additionally, callable Treasury bonds have been 
mispriced al though they could have easily been priced correctly by separa-
tion. The discussion that fo l lows details ways to determine if the separation 
technique can be correctly applied. 
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Callable Treasury Bonds 
Callable Treasury bonds represent a significant por-

tion of the Treasury bond marke t (which is composed 
of Treasury securities with more than ten years to ma-
turity when issued). In the fall of 1990, the Treasury 
repor ted a lmos t $100 bi l l ion in ca l lab le bonds ou t -
standing, representing approximately one-four th of the 
total par value of Treasury bonds (Bullet in 1990). 

T h e payment s t ream of a Treasury bond has t w o 
parts . T h e b o n d ' s f ace va lue is the l u m p sum to be 
paid at maturity, which is usually thirty years f rom the 
date the bond is first issued. Semiannual coupon pay-
ments are made until the bond matures. A noncal lable 
Treasury bond has a f ixed matur i ty , so its p a y m e n t 
stream is f ixed. A call option gives its holder the right, 
but not the obligation, to buy the underlying security 
at a specif ied price, cal led the exercise price, over a 
specified period, called the exercise period. A callable 
Treasury bond gives the Treasury the right, but not the 
obligation, to accelerate the bond 's maturi ty at any of 
the coupon payment dates during the f ive-year period 
before the original maturi ty date, provided that bond-
holders are given f o u r mon ths notice. W h e n a Trea-
sury bond is called, the Treasury pays the bearer the 
face value payment and a final coupon payment , and 
the Treasury is released f r o m obligat ions to make later 
coupon payments . 

The embedded call option becomes valuable for the 
Treasury to exercise w h e n the bond ' s coupon rate is 
higher than the prevail ing interest rate. In this scenario 
the Treasury can call the bond and ref inance the debt 
by issuing a new one at the current, lower interest rate. 
T h u s , a f t e r the c a l l - p r o t e c t i o n pe r iod , i nves to r s in 
callable bonds risk losing their coupon payments at a 
t ime when interest rates are lower than coupon rates. 
Fur thermore , if the coupon rate is lower than the pre-
vailing interest rate the Treasury will not exercise the 
option, and the bondholder will be forced to cont inue 
receiving the lower coupon rate. 

For the first t ime since December 1962, the Trea-
sury called a bond on October 9 of this year. With in-
terest rates at approximate ly 5 percent , the Treasury 
cal led $1.8 b i l l ion of ca l l ab le Treasu ry bonds . T h e 
c a l l e d i s s u e w a s t h e A u g u s t 1 9 9 3 b o n d , w i t h a 
coupon rate of 7.5 percent. (The next , and n o w final , 
c o u p o n p a y m e n t will be on Februa ry 15, 1992, be-
cause the Treasury gave the required four m o n t h s ' no-
t i c e . ) R e f i n a n c i n g t h e d e b t s a v e d t h e T r e a s u r y 
approx imate ly $18 mil l ion. At the same t ime it was 
called the bond was t rading at $101.41 per $100 of 

face va lue , a surpris ingly high price fo r a bond that 
cou ld be ca l led at f ace va lue (Wall Street Journal, 
October 10, 1991). This p r e m i u m was poss ible part ly 
because of disbelief by the marke t that the Treasury 
would call any bond af ter near ly three decades of not 
doing so. For wha teve r the reason, this cal lable Trea-
sury bond was clearly mispr iced . 

Determining a Callable Treasury Bond's Value. 
One approach to de termining the value of a cal lable 
Treasury bond is to begin by va lu ing the e m b e d d e d 
call option as though it were stripped f rom the Trea-
sury bond. Subtracting the value of this str ipped call 
op t ion f r o m that of an o the rwise ident ical but non-
callable Treasury bond yields the proper value of the 
ca l l ab le Treasu ry bond . To d e t e r m i n e that they are 
comparable , the cash f lows of the two portfol ios must 
be analyzed and shown to be identical. 

In the thirty-year callable bond described here, the 
first f i f ty coupon payments are guaranteed by the call-
protection period. The final ten coupon payments may 
or may not be paid, depending upon whether the Trea-
sury dec ides to exerc ise its call op t ion , resul t ing in 
eleven possible payment s treams (outlined in Chart 1). 
There are also eleven possible payment s treams to the 
por t fo l io of a long, nonca l lab le Treasury bond with 
one short call option on the final ten coupon payments 
and the payment of face value at maturity, with an ex-
ercise price equal to the face-value payment , as shown 
in Chart 2. (The investor who purchases an option is 
said to hold the cont rac t long. An op t ion ' s sel ler is 
said to hold the contract short.) 

Because the cash f low of a callable Treasury bond 
and the cash f low of the portfol io composed of buying 
a noncallable Treasury bond and selling a separate call 
option on the payments during the call period are iden-
tical fo r every poss ib le da te on which the Treasury 
may exercise the call option (compare Charts 1 and 2), 
the va lue of the t w o por t fo l ios mus t be identical to 
avo id a rb i t r age . If the t w o po r t fo l i o s had d i f f e r e n t 
prices, shorting the higher-priced por t fo l io and long-
ing the lower-priced por t fo l io would capture the d i f -
f e r e n c e in pr ices wi thou t t ak ing any risk. T h u s the 
embedded call option in the callable Treasury bonds 
may be valued as a separate contract . 

For example , the value of a $100 callable Treasury 
bond that will mature between August 15, 2007, and 
August 15, 2012, with a coupon rate of 8 percent can 
be calculated f r o m the fo l lowing por t fo l io of securi-
ties: the value of a $100 noncallable bond matur ing on 
Augus t 15, 2012, with a coupon rate of 8 percent is 
$109.00. The value of a call option on the payments 
occurring over the final f ive years of this noncallable 
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bond with an exercise price of $100.00 is $5.25. T h e 
noncallable bond ' s value less the value of the option is 
the value of the cal lable bond—$103 .75 . A s will be 
demonstra ted, not all embedded options can be accu-
rately valued in this way. 

The Wild Card Option in 
Treasury Bond Futures 

The Treasury bond fu tures contract t raded on the 
Chicago Board of Trade (CBOT) is a heavily traded 
contract that contains many embedded opt ions. 1 One 
of these, the wild card option, is an example of an op-
tion that cannot be priced by being examined separate-
ly f r o m the contract. Before discussing the embedded 
option, the fo l lowing sect ion first rev iews the Trea-
sury bond futures contract as it is traded on the CBOT. 

The Treasury Bond Futures Contract. Upon enter-
ing a futures contract, the long trader, who will buy the 

underlying security, and the short trader, who will sell 
the underlying security, agree upon a futures price that 
will be used to calculate fu ture cash f lows. Al though it 
can be entered into without cost, a fu tures contract ob-
l igates its t raders to p e r f o r m a series of fu tu re cash 
f lows. The values of these cash flows are a funct ion of 
the contract 's settlement price, which is set by the set-
t l emen t c o m m i t t e e of the e x c h a n g e at the c lose of 
trading (2:00 P.M.) to reflect the futures contract ' s mar-
ket value at that t ime. Af te r the sett lement price is de-
t e r m i n e d , eve ry pos i t ion in the f u t u r e s con t r ac t is 
"marked to market ." For an established long position 
in the futures contract, the value of the cash f low of 
mark ing to market is today ' s set t lement price minus 
the previous sett lement price. The cash f low for an es-
tablished short position is minus one t imes the value 
of the cash flow of the long posit ion. For a long posi-
tion opened in the last trading session, the value of the 
cash flow of marking to market is today's settlement 
price minus the fu tures price when the position was 
taken. This value t imes minus one is the value of the 

Chart 1 
Cash Flow of a Callable Treasury Bond 

Called at the Fiftieth Coupon Payment 
Semiannual 
Coupon Payment Number 1 2 3 4 . . . 48 49 50 51 52 . . . 59 60 

Cash Flow +CP +CP +CP + C P . . .+CP +CP +CP 0 0 
+FVP 

Called at the Fifty-first Coupon Payment 
Semiannual 
Coupon Payment 
Number 1 2 3 4 . . . 48 49 50 51 52 . . . 59 60 

Cash Flow +CP +CP +CP + C P . . .+CP +CP +CP +CP 0 . . . 0 0 
+FVP 

Not Called 
Semiannual 
Coupon Payment 
Number 1 2 3 4 . 59 60 

Cash Flow +CP +CP +CP +CP +CP + C P 
+FVP 

+CP= Coupon Payment 
+FVP= Face Value Payment 
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Chart 2 
Cash Flows of the Portfolio of O n e Long Noncal lable Treasury Bond 

And O n e Short Call Option on the Callable Payments 
With an Exercise Price Equal to the Face Value of the Bond 

When the Option Is Exercised at the Fiftieth Payment 
Semiannual 
Coupon Payment 
Number . 49 50 51 52 . . 59 60 

Cash Flow +CP 
1 — 

+CP +CP +CP . . . +CP +CP +CP +CP . . ,+CP +CP 
+FVP 

Semiannual 
Coupon Payment 
Number 1 2 3 4 . . . 49 50 

I 
51 52 . . . 59 60 

Cash Flow 0 0 0 
I 
0 . . . 0 

I 
+FVP 

1 
- C P - C P . . . - C P - C P 

— FVP 

Semiannual 
Coupon Payment 
Number 1 2 3 4 . . . 49 50 51 52 . . . 59 60 

I I 

Cash Flow +CP +CP +CP +CP . . . +CP +CP 
+FVP 

0 0 . . . 0 0 

Semiannual 
Coupon Payment 
Number 1 2 

When the Option Is Exercised at the Fifty-first Payment 

3 4 . . . 50 51 52 53 . . . 59 60 i I i I I I ! ... 

Cash Flow 
1 ' 

+CP +CP +CP +CP . . . +CP +CP +CP +CP . . . +CP +CP 
+FVP 

Semiannual 
Coupon Payment 
Number 1 2 3 4 . . . 50 51 52 53 . . 

I 
. . 59 60 

I I 
Cash Flow 0 0 0 0 . 

I 
. . 0 +FVP - C P - C P . . . - C P - C P 

- F V P 

Semiannual 
Coupon Payment 
Number 1 2 3 4 . . . 50 51 52 53 . . . 59 60 

Cash Flow +CP +CP +CP +CP . . . +CP +CP 
+FVP 

0 0 . . . 0 0 

Long, Noncallable 
Treasury Bond 

Short Option 
Exercised at Fiftieth 
Payment 

Resulting 
Portfolio Cash Flow 

Long, Noncallable 
Treasury Bond 

Short Option 
Exercised at Fifty-first 
Payment 

Resulting 
Portfolio Cash Flow 
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Chart 2 (continued) 

Semiannual 
Coupon Payment 
Number 

When the Option Is Not Exercised 

. 4 9 50 51 52 . . . 59 60 

Cash Flow 0 0 0 0 

Cash Flow +CP +CP +CP +CP . . .+CP +CP +CP +CP . . 
1— 

. +CP +CP 
+FVP 

Semiannual 
Coupon Payment 

60 
1 

Number 1 2 3 4 . . . 49 50 51 52 . . . . 59 60 
1 

. 0 0 0 0 . 0 0 

Long, Noncallable 
Treasury Bond 

Short Option 
Not Exercised 

Semiannual 
Coupon Payment 
Number 1 2 3 4 . . . 49 50 51 52 . . . 59 60 Resulting 

Portfolio Cash Flow 

Cash Flow +CP +CP +CP +CP . . . +CP +CP +CP +CP . . .+CP +CP 
+FVP 

cash f low of marking to market a new short posit ion. 
Thus , a short trader profits when the settlement price 
decreases f r o m the previous day, and a long posit ion 
profits when the settlement price increases f rom the pre-
vious day. Additionally, the settlement price is used to 
determine the delivery price for contracts when the de-
livery process is initiated on that day. 

To unders tand marking to market , consider a trader 
w h o en t e r s a f u t u r e s con t r ac t at a f u t u r e s p r i ce of 
$100. At the end of the trading session the settlement 
price is $102. Because of mark ing to market , a long 
trader would receive $2, and a short trader would pay 
$2. If at the end of the next t rading session the new 
set t lement price were $101, a long trader would pay 
$1, and a short trader would receive $1. If at the end of 
this last t rading session a short trader initiated the de-
livery process, the price that the long trader would pay 
to the short trader for the Treasury bond would be cal-
culated using the $101 sett lement pr ice . 2 

The short trader has many delivery options, a few 
of wh ich wi l l be de ta i l ed he re . T h e qua l i ty op t ion 
gives the short trader the right to deliver any $100,000 
U .S . Treasury bond , p rov ided it has at least f i f t e e n 
yea r s r e m a i n i n g until matur i ty , if t he bond is n o n -
callable, or has at least f i f teen years to its first call date 

if it is callable. T h e short trader also has a t iming op-
t i o n — t h e op t ion to de l iver the under ly ing Treasury 
bond on any business day during the delivery month . 
Additionally, the short trader has what is known as the 
wild card option. When the market closes, the settle-
ment commit tee meets and establishes the sett lement 
price for that day at approximately 2:00 P.M. (central 
standard t ime) and mark ing to marke t occurs. During 
the delivery month , the short trader has until 8:00 P.M. 
to decide whether to initiate the delivery process and 
to receive an invoice amount calculated using the 2:00 
P.M. sett lement price. Specifically, the short trader may 
wai t unti l 8 :00 P.M., m o n i t o r i n g bond m a r k e t s , and 
then decide to deliver on the futures contract, receiv-
ing for the bond an amount calculated using the 2:00 
P.M. sett lement price. If the short trader decides not to 
initiate delivery, this same scenario is repeated the fol-
lowing business day until the final settlement price is 
posted. With the posting of the final settlement price, 
the wild card opt ion expires. 

Valuing the Wild Card Option. Determining the 
value of the wild card option embedded in the Trea-
sury bond fu tures contract involves several questions. 
H o w much is it worth to the short trader to be al lowed 
to wait until 8:00 P.M. to initiate the delivery process at 
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the 2 :00 P.M. sett lement price? Suppose the opt ion is 
removed f rom the futures contract . H o w much would 
s o m e o n e not involved in the Treasury b o n d f u t u r e s 
contract pay fo r a ser ies of op t ions permi t t ing , unti l 
8:00 P.M. for a Treasury bond to be sold at a price set 
at 2 :00 P.M.? Clearly, the opt ion has value. If Treasury 
bond prices decreased significantly be tween 2:00 P.M. 
and 8:00 P.M., the bonds could be purchased at the new 
lower price and sold at the higher price, result ing in a 
profit . Alternatively, if Treasury bond prices rose over 
the six-hour period, the opt ion would not be exercised, 
in f a v o r of w a i t i n g un t i l t he n e x t day w h e n the re 
would be another opportunity. This process could con-
tinue until the opt ion expired. Thus , as an option sepa-
rated f r o m the futures contract the wild card opt ion 's 

Table 1 
The Value of Separated and Embedded Wild Card Opt ions 3 

W i l d C a r d E m b e d d e d Sepa r a t ed 

P l a y s Remain ing 1 ' W i l d C a r d W i l d C a r d 

1 .017 .199 

2 .026 .312 

3 .033 .371 

4 .037 .421 

5 .043 .454 

6 .045 .486 

7 .050 .528 

8 .054 .559 

9 .056 .590 

10 .058 .612 

11 . 060 .627 

12 .062 .653 

13 .063 .666 

14 .065 .680 

15 .067 .697 

16 .068 .700 

a In dollars, with a standard error of one cent. For comparison purposes, the 
futures price of the futures contract is approximately $88. 

b The number of business days left for the short trader to exercise the wild 
card option. 

value comes f r o m the opportunity to exercise the op-
tion when Treasury bond prices decline during the six-
hour period. 

However , it is incorrect to value the option embed-
ded inside the futures contract in this way. Exercising 
the wild card option has the additional consequence of 
c los ing the fu tures cont rac t posi t ion. Af t e r the wild 
card option has been exercised, the Treasury bond is 

sold f rom the short trader to the long trader, and the 
contract is fulf i l led. It should be kept in mind that the 
wi ld ca rd op t ion b e l o n g s to the shor t t rader of the 
T r e a s u r y b o n d f u t u r e s c o n t r a c t , w h o p r o f i t s f r o m 
m a r k i n g - t o - m a r k e t p a y m e n t s w h e n the s e t t l e m e n t 
price declines. As discussed, the value of the separated 
wild card option comes f r o m the opportunity to exer-
cise the op t ion w h e n T r e a s u r y b o n d p r ices dec l ine 
drastically between 2:00 P.M. and 8:00 P.M. However , 
if a short trader exercises the wild card option in this 
scenar io , c los ing the pos i t ion , the next mark ing - to -
market payment is not made . Given that bond prices 
have decreased drastically, the lost marking- to-market 
payment appears to be a profi table opportunity sacri-
f iced by exercis ing the wild card option. Thus , to val-
ue the wild card opt ion embedded inside the fu tures 
contract the short trader must consider that exercis ing 
the wild card option may result in closing a profi table 
futures position. This fact is not taken into account in 
va lu ing the wild card opt ion separate ly because the 
o p t i o n ' s ho lde r has no short pos i t ion in the f u t u r e s 
contract and thus would not be involved with marking-
to-market payments . 

Including the consequence that exercising the wild 
card op t ion will c lose the f u t u r e s con t rac t pos i t ion 
changes not only the value of the wild card option but 
the condit ions under which it will be exercised. An in-
vestor may not exercise the wild card option embed-
ded inside the futures contract , even though it results 
in a large positive cash f low if the marking- to-market 
cash f low is believed to be larger. Fur thermore , an in-
ves to r m a y exerc i se the wi ld card op t ion w h e n the 
cash f low is negative to avoid an even larger expected 
loss f rom the marking- to-market payment . 

Clearly, a wild card opt ion separated f r o m the fu -
tures cont rac t is of an ent irely d i f fe ren t nature than 
when it is embedded inside the fu tures contract . H o w -
ever, analyzing embedded opt ions by separat ion, even 
t h o u g h it m a y be i n a p p r o p r i a t e , is qu i t e c o m m o n . 
C o n t r i b u t i n g t o this t e n d e n c y is the fac t tha t m o s t 
textbooks discussing the wild card option of the Trea-
sury bond fu tures contract actually discuss the sepa-
rated wild card option, as in the fo l lowing passages: 
"Occas iona l ly , news that causes a s ignif icant fall in 
the value of bonds can occur af ter the market closes, 
but before the deadl ine for announcing plans to deliv-
er. The short trader can then announce the intention to 
del iver , t he reby lock ing- in the se t t l ement p r ice f o r 
that day, a price that does not reflect the bearish infor-
mat ion for bonds. T h e next day, the bond will open at 
a lower price, and the short t rader s imply acquires the 
n o w c h e a p e r b o n d f o r d e l i v e r y at t h e o ld h i g h e r 
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p r i c e " ( R o b e r t K o l b 1988, 198). T h e idea that the 
next mark ing to market will also be prof i table is not 
addressed. Another example exactly matches the de-
scription of a wild card opt ion separated f r o m the fu -
tures cont rac t : "Res t r i c t ing at tent ion to a par t icular 
del iverable bond whose invoice price is ( f ixed) at the 
2:00 P.M. set t lement price, the short effect ively holds 
a put opt ion on the bond (with an exercise price equal 
to the invoice amount of the bond) which expires at 
8 :00 P.M. Since there are actual ly m a n y de l ive rab le 
bonds, the wild card opt ion is somewhat m o r e com-
plicated, as well as somewha t more va luable" (Darrell 
Duf f ie 1 9 8 8 ) . 

Mispricing the wild card option can be costly to in-
vestors in two different ways. First, investors may ex-
ercise the opt ion at t imes that are less than op t imal 
because they have not taken into account the full ef-
fects of exercis ing it. Second, by separat ing the em-
b e d d e d op t ion inves to r s m a y ag ree to an incor rec t 
futures price when they enter the contract . Valued as 
an embedded option the wild card opt ion is worth sig-
nificantly less than as a separated option, as shown in 
Table 1. Table 1 presents the results of a s imulat ion 
run to value both the embedded and the separated wild 
card option by simulat ing the change in interest rates 
during the s ix-hour period when the option may be ex-
ercised. (See the appendix for a more detailed discus-
sion of the s imulat ion.) In the s imulat ion, separating 

the wild card option f r o m the Treasury bond fu tures 
contract results in an option worth approximately ten 
t imes that of the embedded option. It should be clear 
that separa t ing the op t ion f r o m the fu tu res cont rac t 
does not properly value the embedded option. 

Conclusion 
T w o examples have been presented to illustrate a 

problem in valuing embedded options. Of ten , the pro-
cess used d o e s not va lue the e m b e d d e d op t ion but 
rather, because it is s impler to calculate, a similar op-
tion separa ted f r o m the cont rac t . The separa ted op-
t i o n ' s v a l u e m a y or m a y no t be e q u i v a l e n t to the 
e m b e d d e d op t i on ' s . In ca l lab le Treasu ry b o n d s the 
separated and embedded call options have equal val-
ue. In Treasury bond fu tures contracts , however , the 
embedded wild card option is worth considerably less 
than the sepa ra t ed one . T h u s , w h e n c o m p a r i n g the 
separa ted and e m b e d d e d opt ions , it is impor tan t to 
de termine that all implicat ions of exercis ing the em-
bedded option match those of exercis ing the separat-
ed op t ion . Spec i f i ca l ly , all cash f l o w s of o n e mus t 
match the cash f lows of the other. Otherwise , the em-
bedded opt ion may be an entirely di f ferent security, 
and valuing it incorrectly could prove to be costly. 

A compute r s imulat ion was pe r fo rmed to observe the 
d i f fe rence in value between the wild card option embed-
ded in the T r e a s u r y bond fu tu r e s con t rac t and a wild 
card option separated f r o m the contract . The term bit J ) 
is def ined as the pr ice at t ime t of a defaul t - f ree zero-
coupon bond that pays one dol lar at its matur i ty , t ime T. 
It is assumed that, at any f ixed point in t ime, prices exist 
for all possible zero-coupon bonds . Further , f(t,T) is de-
f ined as the ins tantaneous forward interest rate at t ime T 
as seen f r o m t ime t: f(t,T) is the fo rward interest rate 
that one could con t rac t fo r at t ime t on a d e f a u l t - f r e e 
loan dur ing the forward period [T,T + dT]. T o avoid ar-
bitrage, there exists the fo l lowing relat ionship be tween 
bond pr ices ( a s suming the pr ices a re smoo th ) and the 
forward rate curve: 

b(t,T) = exp [—? f Tf{t,ix)dfx\. 

T h i n k i n g of e ach p a y m e n t of a T r e a s u r y b o n d as 
i ts o w n z e r o - c o u p o n b o n d i m p l i e s tha t n o n c a l l a b l e 
T r e a s u r y b o n d s m a y be p r i c e d a s t he s u m of z e r o -

c o u p o n b o n d s . T h u s t he p r i ce s of n o n c a l l a b l e T r e a -
sury b o n d s can be ca l cu la t ed f r o m the f o r w a r d inter-
est ra le c u r v e . 

For the purpose of the s imulat ion, it is assumed that 
the fo rward rate c u r v e ' s f luctuat ion over t ime w a s ac-
co rd ing to the Hea th , Ja r row, and Mor ton con t i nuous 
t ime constant mode l , which was chosen because of its 
s impl ic i ty . 1 This model a s sumes changes in the forward 
rate curve over t ime to be random parallel shif ts (with 
the inc lus ion of a smal l co r r ec t ion te rm to m a k e the 
model arbi t rage-free) , such that 

d f { t j ) = adW(t) + a(t,T)dt, 

where 

(x(t,T) = <r2t(T 

The term a is the constant volatility over the entire for-
ward rate curve, W(t) is a standard Wiener process , and 
a is a funct ion necessary to avoid arbitrage. Typical ly , a 
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Appendix (continued) 
is very small . The faet that the change in the forward rate 
curve is independent of the value of the initial fo rward 
rate curve means that negat ive forward rates are possible 
in t he fu tu re , even if the init ial f o r w a r d ra te c u r v e is 
strictly posit ive. However , this fo rward rate model was 
chosen because small parallel shif ts in the forward rate 
curve seem reasonable over the s ix-hour per iod dur ing 
which the wild card option may be exercised. 

The s imula t ion started at the se t t l ement t ime, with 
one wild card play remaining, and the change in the for-
ward interest rate curve was calculated f r o m 2:00 P.M. to 
8 :00 P.M. using the con t inuous t ime constant model of 
Heath , Ja r row, and Morton . At 8:00 P.M. the values of 
both wild card opt ions were computed f rom the s imulat-
ed forward rate curve. The calculat ion of the separated 
wild card op t i on ' s value is s t ra ightforward, being s imply 
the d i f f e r ence be tween the va lue of paymen t rece ived 
fo r the bond ca lcu la ted f r o m the 2 :00 P.M. se t t l ement 
pr ice and the cur ren t 8 :00 P.M. bond pr ice . T o do the 
m o r e compl ica ted calculat ion of the value of the embed-
ded wild ca rd op t ion , the uppe r bound as de ta i led by 
Hugh Cohen (1991) was used . 2 

1. For a complete explanation of this model see Heath, Jar-
row, and Morton (forthcoming). 

2. In Cohen (1991), under the assumption of the existence 
of an unique equivalent martingale measure, a theoreti-

Once the values of both wild card options were deter-
mined at the point of having one exercise period remain-
ing, the values at the settlement t ime with two wild card 
plays available were calculated, assuming that the option 
was exercised only if the payoff was greater than the ex-
pected payoff with one wild card play remaining. Work-
ing backward in this manner , the values of both wild card 
options were calculated over the entire delivery month. 

A standard deviat ion of .02 was used as the annual 
standard deviation in the fo rward rates. The bonds used 
a n d the i r c o n v e r s i o n f a c t o r s w e r e t a k e n f r o m K o l b 
(1988) as the b o n d s ava i lab le fo r de l ivery on J u n e 1, 
1987. In addit ion, the fo l lowing initial s tepwise forward 
rate curve was used for each run of the s imulat ion: 

fw(0, 0 .25, 0.5, 1, 5, 10, 35) = (0.076, 0 .079, 0.082, 
0.087, 0 .089, 0 .09, 0.09). 

T h e values of the t w o wild card opt ions are given in 
Tab le 1 as a func t ion of the n u m b e r of bus iness days re-
m a i n i n g for the shor t t rader to exerc i se the wi ld card 
opt ion. 

Notes 
cal upper bound for the value of the wild card option is 
established. This upper bound is used as the value of the 
wild card option in the simulation. 

1. According to the Wall Street Journal, the open interest was 
more than 260,000 on July 11, 1991. Because each futures 
contract is on a $100,000 face value U.S. Treasury bond, the 
collective face value of the open interest is S26 billion. 

2. The actual invoice amount depends on which Treasury bond 
the short trader chooses to deliver. Every possible deliver-

able bond (the terms of which arc defined later) has a factor 
that is multiplied by the settlement price. This product plus 
the accrued interest of the delivered bond is the amount paid 
by the long trader to the short trader. 
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nergy cos ts and avai labi l i ty are nat ional and international con-
c e r n s / O i l shocks such as the embargoes in the 1970s and recent 
hostilities in the Persian Gulf have taught users and policymakers 
that both the quantity and price of energy, especially oil, signifi-
cantly affect standards of living. In the light of price changes asso-

ciated with these shocks it has become clear that there are additional supplies 
of oil and a variety of alternative energy sources that could be exploited in 
the event of increases in the real price of oil that are expected to persist. 

Because continuing use is likely to diminish the wor ld ' s oil reserves, or 
at least force use of reserves with m o r e expens ive extraction costs, a number 
of experts anticipate a long-term tendency for prices of oil and other energy 
sources to rise whether there are supply shocks or not. Further exploitation 
of potential oil and other energy sources is likely to limit fu ture price in-
creases and may well inf luence current output and pricing decisions of the 
Organizat ion of Pet ro leum Export ing Countr ies (OPEC) cartel. The array of 
energy sources that could be available at higher prices is broad and not al-
ways ful ly unders tood. This article presents an inventory of these sources 
and at tempts to present uni t-cost-of-product ion data when available. 

Costs of product ion are explicitly considered in order to provide some 
sense of which of these alternatives might come into play first if oil price in-
creases that were expected to persist occurred. It should be kept in mind that 
this cost informat ion is not very satisfactory because the range of costs for 
each a l ternat ive under cons idera t ion is quite wide and would depend on 
variables such as location, necessary technology, and environmental prob-
lems. Rather than any one alternative dominat ing the market , it is most like-
ly that several would be used at the same time, with the mix determined by 
the lowest cost when all factors are taken into account . 
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.Short-Run and Long-Run 
Price Influences 

The relat ionship be tween a product ' s price and the 
amount supplied and demanded in the short run almost 
a lways di f fers f r o m that relat ionship over longer peri-
ods because dur ing longer per iods oppor tun i t i es fo r 
ad jus tmen t s in consumpt ion and produc t ion pat terns 
can be subs tan t ia l . Such a d j u s t m e n t s take t ime be -
cause they require investment in product ion, distribu-
tion, or use facilities. In turn, once that investment is 
m a d e the new facili t ies and patterns are likely to con-
t inue in use as long as variable costs are covered. 

In the very short run, d e m a n d fo r oil shows little 
sensi t iv i ty to pr ice changes because f e w i m m e d i a t e 
opt ions are available to energy users (see Will iam C. 
Hunter and Mary S. Rosenbaum 1991). Price sensitivi-
ty increases as t ime passes because a number of alter-
ative energy sources or means of conservat ion can be 
adopted. 

The sensitivity of oil supply to price m a y also in-
crease over t i m e — q u a n t i t y at a g iven (now h igher ) 
p r ice m a y i n c r e a s e — o w i n g to a n u m b e r of fac tors . 
For ins tance , inves tment in explora t ion and produc-
tion drilling can eventual ly increase output f r o m new 
oil f ields. Apply ing exist ing technologies to wider ar-
eas c a n inc rease the a m o u n t of oil r e c o v e r e d f r o m 
k n o w n deposits . N e w technologies m a y be deve loped 
and d ispersed as well , in r e sponse to pr ices that in-
crease the potential prof i t rewards to deve lopments . 
T ime also opens possibil i t ies that polit ical restrictions 
on e x p l o r a t i o n or p r o d u c t i o n can be a l t e red or re-
moved . 

Another potential reaction to higher oil prices is an 
increase in suppl ies of oil subst i tutes . Coa l , a lcohol 
f r o m b i o m a s s , na tu ra l gas , and n u c l e a r ene rgy are 
clearly subst i tutes in some uses, though each has its 
d rawbacks . Commerc ia l quanti t ies of wind and solar 
energy are also being developed as alternatives. Clear-
ly, the pro jec ted p e r m a n e n c e of current pr ice levels 
will strongly inf luence overall supply changes. 

However , factors that would tend to raise the costs 
of some energy sources relative to oil m a y also affect 
the i r viabi l i ty . Fo r e x a m p l e , ex te rna l cos ts such as 
those involved in abat ing the envi ronmenta l pollut ion 
that f r e q u e n t l y a c c o m p a n i e s coa l u s a g e add to the 
cost structure specif ical ly of coal and of overal l ener-
gy supplies. A s these external costs are increasingly 
recognized, especial ly in the United States, they can 
s i g n i f i c a n t l y i n f l u e n c e the total cos t s of p l a c i n g a 
product on the market . 

.Expanding Oil Supplies 
Oil, the dominant energy form in commerc ia l use, 

is the most likely source of substantial addit ional ener-
gy supply fo r the wor ld marke t , at least in the next 
decade. Availability will be an important factor. In the 
1980s the quantity of proved reserves actually expand-
ed in relation to oil production, as shown in Tables 1 
and 2 . 1 All reserves do not have the same extraction 
costs, however, and a n u m b e r of the newly identified 
reserves will be more expensive to extract than those 
counted in earlier years. Rising prices are also likely to 
contr ibute to increased oil product ion. O P E C actions 
have helped raise prices, and prices of oil in real terms 
have increased consequently. At the same t ime that an 
increase can be expec ted in the quant i ty of oil pro-
duced at h igher prices, it is possible that political bar-
riers blocking explorat ion could be reduced, resulting 
in discovery of some oil extractable at less than cur-
rent average costs. 

Exploratory Oil Drill ing. N e w explorat ion activi-
ty for oil and gas offers the most immedia te possibili-
ties fo r ex tending energy supplies . Such dril l ing has 
typically been an economical means of enlarging the 
quant i ty of usable energy. Sus ta ined pr ice increases 
would make it likely that enough economic potential 
wou ld be pe rce ived to d raw capital and t echnology 
even to remote locations. 

Various constraints have limited explorat ion in the 
m a j o r areas of the wor ld be l ieved to hold the mos t 
p r o m i s e fo r new pe t ro leum d i scover ies . In the area 
historically k n o w n as the Soviet Un ion and in China 
and Alaska political restr ict ions of various sorts have 
hampered explorat ion; in the vast deep-water areas of 
the c o n t i n e n t a l s h e l v e s , t e c h n o l o g i c a l l i m i t a t i o n s 
have, until recently, prevented dril l ing. 

Despi te the Soviet Un ion ' s posit ion as the largest 
single producer of crude oil since the mid 1970s, Sovi-
et product ion has remained flat since 1980. Siberia is 
considered an especially good prospect for discovery 
of substantial oil reserves, similar to the Prudhoe Bay 
in northern Alaska. The lagging investment and lack 
of technologica l k n o w - h o w fo r dri l l ing in harsh cli-
mates that has limited Soviet explorat ion activity in re-
cent years is likely to be turned around now that the 
potential for large f inds to be sold at the higher prices 
promises a sufficiently low unit cost to make new ex-
plorat ions attractive. In addit ion, jo in t ventures with 
the m o r e capi ta l - r ich and t echno log ica l ly a d v a n c e d 
western oil companies make signif icant new discover-
ies in the coming decade increasingly likely. 
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1938 

North America 63.4 
Canada 0.4 
Mexico 1 -9 
United States 61.1 

South America 13.2 
Brazil NA 
Venezuela 9.5 

USSR 10.5 

Western Europe 0.2 
Norway NA 
United Kingdom N A 

Africa 0.1 
Algeria NA 
Egypt 0.1 
Libya NA 
Nigeria N A 

Middle East 6.0 
Iran 3.9 
Iraq 1-6 
Kuwait NA 
Saudi Arabia 0.03 
United Arab Emirates NA 

Far East 3.9 
China NA 
Indonesia 2.9 

Total Wor ld 2.0 
(Billions of barrels) 

Table 1 
Crude Oil Production 

By Principal Country and Region 
(percentage of world total) 

1950 1960 1970 

54.6 37.2 24.9 
0.8 2.5 2.7 
1.9 1.3 1.1 

51.9 33.5 21.1 

16.9 16.5 10.4 
0.01 0.4 0.4 

14.4 13.6 8.1 

7.2 14.0 15.3 

0.7 1.3 0.7 
NA NA NA 
0.01 0.01 0.0 

0.4 1.4 13.3 
NA 0.9 2.3 
0.4 0.3 0.7 
NA NA 7.3 
NA 0.1 2.4 

16.9 25.0 30.6 
6.4 5.0 8.4 
1.3 4.6 3.4 
3.3 7.7 6.5 
5.3 5.9 8.3 
NA NA 1.7 

2.3 3.1 3.9 
0.02 0.5 0.9 
1.3 2.0 1.9 

3.8 7.7 16.7 

1980 1985 1989 

20.2 24.6 19.3 
2.4 2.7 2.2 
3.3 5.2 4.3 

14.5 16.7 12.7 

6.1 6.7 6.6 
0.3 1.1 1.0 
3.7 3.1 3.2 

19.3 21.0 20.2 

4.1 6.9 6.3 
0.9 1.4 2.6 
2.7 4.7 2.9 

10.3 10.0 10.1 
1.9 1.9 1.9 
1.0 1.7 1.5 
3.0 2.0 2.3 
3.5 2.8 2.7 

31.1 19.3 26.7 
2.8 4.2 4.8 
4.2 2.7 4.6 
2.8 1.9 2.7 

16.7 6.3 8.1 
2.9 2.2 3.2 

8.2 10.7 10.3 
3.6 4.7 4.6 
2.7 2.2 2.4 

21.8 19.6 21.9 

Source: Twentieth Century Petroleum Statistics (1990). 

Explorat ion in China has also been limited, pr imar-
ily fo r polit ical reasons. China promises to yield ma-
j o r f i n d s o n c e the c o u n t r y is o p e n e d to the u se of 
m o d e r n t e c h n o l o g y . M o r e i n t ens ive e x p l o r a t i o n in 
China during the past t w o decades has led to a dou-
bling of c rude oil output since 1975 and a tenfold in-
crease since 1968. Even so, Chinese product ion still 
accounts for only about 5 percent of the wor ld ' s total 

and, as of 1990, k n o w n reserves were less than 2.5 
percent of the total. 

Vast areas of the South China and East China seas 
a re t h e l a r g e s t u n e x p l o r e d o f f s h o r e b a s i n s in the 
world . Explora t ion to date has yielded only marg ina l 
resu l t s , wi th the excep t ion of one large na tura l gas 
field, but the areas of China , both on- and offshore , are 
cons ide r ed p r o m i s i n g . T h e poss ib i l i t i e s fo r f o r e i g n 
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Table 2 
Crude Oil Reserves by Principal Country and Region 

Beginning of Year 
(percentage of world total) 

North America 
Canada 
Mexico 
United States 

1952 

29.1 
1.5 
1.3 

26.2 

1960 

13.3 
1.6 
0.9 

10.9 

1970 

8.3 
1.7 
1.1 
5.6 

1980 

10.2 
1.1 
4.9 
4.2 

1985 

12.0 
1.0 
6.9 
4.1 

1990 

0.6 
5.6 
2.6 

South America 
Argentina 
Venezuela 

9.9 
0.0 
8.6 

7.5 
0.7 
6.2 

4.4 
0.8 
2.8 

3.9 
0.4 
2.8 

5.0 
0.3 
3.7 

6.9 
0.2 

5.8 

USSR NA NA NA 10.4 9.0 5.Í 

Western Europe 0.5 
Norway NA 
United Kingdom 0.0 

0.5 
NA 
0.0 

0.4 
NA 
0.0 

3.6 
0.9 
2.4 

3.5 
1.2 
1.9 

1.9 
1.1 
0.4 

Africa 
Algeria 
Libya 
Nigeria 

0.2 
NA 
NA 
NA 

2.5 
1.7 
0.5 
0.0 

10.3 
1.5 
6.6 
0.9 

8.9 
1.3 
3.7 
2.7 

7.9 
1.3 
3.0 
2.4 

5.9 
0.9 
2.3 
1.6 

Middle East 
Abu Dhabi 
Iran 
Iraq 
Kuwait 
Neutral Zone 
Qatar 
Saudi Arabia 

51.0 
NA 

14.8 
9.5 

14.3 
NA 
1.1 

11.4 

62.3 
0.0 

12.0 
8.6 

21.3 
NA 
0.9 

17.2 

62.7 
3.0 

10.4 
5.2 

12.8 
2.4 
1.0 

26.4 

56.3 
4.4 
9.0 
4.8 

1 0 . 2 
1.0 
0.6 

25.4 

56.9 
4.4 
6.9 
6.4 

12.9 
0 . 8 
0.5 

24.1 

65.9 
9.2 
9.3 

10.0 
9.4 
0.5 
0.4 

25.5 

Asia-Pacific 
India 
Indonesia 

1.9 
0.0 
1.2 

3.5 
0.2 
3.1 

2.5 
0.1 
1.7 

6.1 
0.4 
1.5 

5.4 
0.5 
1.2 

4.6 
0.7 
0.8 

China NA 

Total Wor ld 105.0 
(Billions of barrels) 

NA 

291.3 

NA 

530.7 

3.1 

642.2 

2.7 

699.8 

2.4 

1,001.6 

Source: Energy Statistics Source Book (1990). 

p a r t i c i p a t i o n in o f f s h o r e e x p l o r a t i o n i n c r e a s e its 
po ten t i a l . 

In the United States, the National Wildlife Manage-
ment Area of northern Alaska has also been closed to 
exploration. This area is believed to hold crude oil re-
serves more or less equal to the massive find in Alaska's 

Prudhoe Bay field. Concerns for protecting wildlife and 
the envi ronment have thus far been sufficient to pre-
vent explorat ion in this preserve. Supply disrupt ions 
more severe than are now foreseeable would probably 
be r e q u i r e d t o i n d u c e o p e n i n g that r e g i o n f o r e x -
ploratory drilling. Nonetheless, this region 's potential 
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still hangs ove r the oil marke t and m a y wel l inf lu-
ence prices. 

T h e r e m a i n i n g add i t iona l poss ib i l i t i es f o r m a j o r 
crude oil discoveries require the use and continued de-
ve lopment of new, n o w relatively expensive technolo-
gies to explore the deep-water shelf areas surrounding 
the con t inen ta l land masses . T h e spread of dr i l l ing 
technology al lowing wells in water depths greater than 
1,000 feet will no doubt yield addit ional reserves in 
the North Sea as well as in other locations such as the 
Gulf of Mexico , the shelves a long both the Atlantic 
and Pacific seaboards of North America , and the seas 
along the continent of Asia already ment ioned. 

D e e p - w a t e r dr i l l ing, however , costs substant ia l ly 
m o r e than s h a l l o w - w a t e r d r i l l ing . F o r e x a m p l e , in 
1988 the average offshore drilling cost in the United 
States was $289 per foot for wells averaging 10,800 
fee t deep , ve r sus $ 7 0 pe r foo t f o r we l l s a v e r a g i n g 
5 , 0 5 0 f ee t in d e p t h ( T w e n t i e t h Century Petroleum 
Statistics 1990, 92-93). 

D e e p - w a t e r e x p l o r a t i o n s a r e l i ke ly t o p r o c e e d 
rather slowly until oil prices m o v e well above the re-
cent levels (about $20 per barrel) and show convinc-
ing e v i d e n c e of r e m a i n i n g e l e v a t e d . A p r o d u c i n g 
wel l n e a r the 2 ,000 foot dep th level in the Gulf of 
Mex ico was closed down in 1990 because of m e c h a n i - s 

cal diff icult ies , and fur ther deep-water drill ing at the 
site was ha l ted , r epor t ed ly b e c a u s e of unp ro f i t ab l e 
product ion at exist ing and expected prices (Rick Ha-
gar 1990, 30). 

E x p a n d i n g Ex i s t ing Wel ls ' O u t p u t . N e w tech-
nolog ies are enhanc ing oil p roduce r s ' abil i ty to ex -
p a n d o u t p u t f r o m e x i s t i n g w e l l s . B o t h h o r i z o n t a l 
drilling and a set of techniques called enhanced oil re-
covery, wh ich involves in jec t ing var ious subs tances 
in to a well to i nc rease access ib i l i ty of res idual de -
posits, are proving successful means of further devel-
oping k n o w n oil f ields. 

Horizontal Drilling. Horizontal drilling, a relative-
ly new technology, al lows the lowest per barrel recov-
ery cos ts of all dr i l l ing m e t h o d s in cer ta in types of 
exist ing fields such as the geological format ions of the 
West Texas chalk, where oil is held in vertically con-
f igured reservoirs . Vertical dr i l l ing in to a par t icu la r 
r ese rvo i r m a y fail to tap into oil r e se rves that h a v e 
drained e lsewhere . By drilling at acute angles f r o m the 
vertical shaft for distances of several thousand feet, re-
serve pockets that would otherwise be unavailable can 
be perforated. 

Whi le horizontal drilling techniques are more costly 
per foot of drilled well, they frequently produce more 
oil than ver t ica l ly dr i l led wel ls . Cos t s of hor izonta l 

drill ing may range f rom 4 0 percent h igher to several 
t imes the cost of a vertical well. However , output f rom 
a hor izonta l well m a y also r ange f r o m three to f ive 
t imes greater than the output f rom a vertical well. On a 
per barrel basis, drilling costs can be cut by one-third 
or more per barrel in some fields. This potential cost 
advantage explains the growing populari ty and rapid 
adoption of the technique during recent years. 

Current ly , hor izonta l dr i l l ing has appeal fo r easy 
appl icat ions. The technique is expec ted to spread to 
more diff icul t appl icat ions as producers gain experi-
ence and techniques are improved. Its use will proba-
bly e x p a n d to some o lder f i e lds outs ide the Uni t ed 
Sta tes as wel l , un le s s o p e n i n g new f ie lds k e e p s oil 
prices so low that the m o r e costly horizontal drilling 
technique is uneconomical . 

Pe t ro leum exper ts agree that new f ie lds of m a j o r 
impor t ance are not l ikely to be f o u n d by hor izonta l 
redrilling of vertical wells. Because of its higher cost, 
it is doubtfu l that horizontal drilling will be used to ex-
plore new areas. 

Enhanced Oil Recovery. In addition to using hori-
zontal techniques, oil producers have succeeded in ex-
p a n d i n g o u t p u t f r o m e x i s t i n g w e l l s by i n j e c t i n g 
var ious subs tances , such as water , s t eam, or ca rbon 
dioxide , into a well to m a k e a greater proport ion of 
residual deposits accessible for pumping. The bundle 
of techniques used for this procedure is referred to as 
enhanced oil r ecovery (EOR) . T h e relat ively recent 
c o m m e r c i a l a p p l i c a t i o n of t h i s t e c h n o l o g y h a s 
ach ieved s ign i f i can t ou tpu t increases in older wel ls 
genera l ly k n o w n as secondary or s tr ipper wells . O n e 
m a j o r c o m p a n y repor ted that m o r e than half its do-
mest ic c rude and condensa te product ion in 1985 came 
f r o m E O R ("Oi l F ie ld C h e m i c a l s " 1986). A l though 
the drop in oil pr ices in the mid -1980s led to reduc-
t ions in E O R p r o d u c t i o n , the t e c h n i q u e r e m a i n s a 
promis ing source of fu tu re expans ions in oil output . 

Con t inu ing deve lopmen t should make E O R even 
more efficient . A relatively new technique is microbial 
stimulation, in which producers inject microorganisms 
and nutrients into a dormant well. Fol lowing injection, 
generation of gases that accompany microbial growth 
adds p ressure , wh ich aids oil recovery . The t reated 
wel l is then returned to production, and the injection 
cycle is repeated when production falls off again. The 
technique is appealing both because it costs less than 
other E O R techn iques and because m i c r o o r g a n i s m s 
produce a number of by-products that enhance future 
oil recovery. In addition, microorganisms remove sul-
phur and nitrogen-containing compounds f rom oil, re-
ducing air pollution associated with its use. Costs of 
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the technique are repor ted to range f r o m $10 to $45 
per additional barrel of oil recovered (Sidney J. Nelson 
and Phillip D. Launt 1991). At the lower end of that 
range, there is room fo r cons iderable prof i t , even at 
current oil prices. 

A d d i t i o n a l Oil Sources . A poten t ia l , but cost ly, 
new supply of oil could be obtained by applying exist-
ing technology to shale conta in ing oil, of which the 
U n i t e d S t a t e s h a s e n o r m o u s d e p o s i t s . C o l o r a d o ' s 
P i ceance Bas in a lone con ta ins m o r e p roved oil re-
serves in shale than exist in the Middle East (Ivan V. 
K lumpar and Malco lm A. Weiss 1988). However , oil 
recovery f rom shale has so far proved not to be eco-
nomical , in spite of mass ive investments in developing 
recovery processes. Nevertheless , as in the case of oil 
in Alaska ' s National Wildl i fe Refuge , the potential of 
this energy source may help limit current prices. 

.Energy Sources besides Oil 
A number of energy fo rms m a y be substituted for 

oil . S o m e are r e a s o n a b l e e c o n o m i c a l t e rna t ives fo r 
particular uses and in particular places even at current 
oi l p r i c e s . H o w e v e r , t he cos t s t r u c t u r e — i n c l u d i n g 
c o s t s of p o l l u t i o n a b a t e m e n t — o f m o s t s u b s t i t u t e s 
would require substantial hikes in oil prices f rom the 
current level to make them competi t ive. 

Natural Gas . As shown in Tables 3 and 4, natural 
gas suppl ies are m u c h more abundant in Nor th Amer -
ica than are reserves of crude oil (see also Tables 1 
and 2). In addi t ion , because past explora t ion e f for t s 
have tended to target oil, plentiful gas reserves proba-
bly remain to be discovered. Because gas is difficult to 
con ta in , has h i g h d i s t r ibu t ion cos t s , and is s e l d o m 
found near ma jo r areas of energy use, producers have 
s h u n n e d or f l a red off any p r o d u c e d in c o n j u n c t i o n 
with oil. Al though gas is not a good substitute for oil 
in all uses, viewed f r o m the standpoint of its total cost 
in use as compared with other fuels , gas ranks second 
to oil as an affordable energy source. 

Recent ly , he ightened conce rns about a tmospher ic 
p o l l u t i o n f r o m o i l a n d c o a l c o m b u s t i o n h a v e in -
c r ea sed in te res t in g a s as a c l e a n - b u r n i n g f u e l f o r 
e lec t r ic p o w e r p lan t s as well as f o r res ident ia l and 
commerc ia l heat ing and cooling. Decontrol of natural 
gas prices in the Uni ted States in the late 1980s also 
gave producers an incentive for increasing investment 
in developing domest ic natural gas resources. Explo-
ration and product ion as wel l as const ruct ion of new 
pipelines have all increased. Never theless , the ma jo r 

Table 3 
Natural Gas Production 

By Principal Country and Region 
(percentage of world total) 

1975 1980 1985 1989 

North America 53.3 43.8 35.1 31.5 
Canada 7.2 5.2 5.1 5.7 
Mexico 1.7 2.2 2.1 1.8 
United States 44.3 36.4 28.0 24.0 

South America 2.5 2.9 3.3 3.1 

USSR 22.0 27.5 36.1 38.4 

Other Communist 3.8 4.8 4.6 4.0 

Western Europe 12.8 13.1 10.8 9.1 
Netherlands 6.8 5.0 4.6 3.5 
Norway NA 1.3 1.4 1.4 
United Kingdom 2.6 3.8 2.4 2.2 

Africa NA 1.6 2.7 3.0 
Algeria NA 0.9 2.1 2.2 

Middle East 3.8 2.2 2.7 4.9 
Iran 3.2 0.5 0.6 1.1 
Saudi Arabia NA 0.5 0.3 1.5 

Asia-Pacific 1.7 4.1 4.6 6.0 
Indonesia 0.4 1.8 1.4 1.8 

Total Wor ld 46.9 55.7 62.9 73.4 
(Trillions of 
cubic feet) 

Source: Energy Statistics Source Book (1990). 

problem of del iver ing gas supplies f rom remote loca-
tions remains . 

A technique for solving the problem of capture and 
transport of the energy f rom gas is to build electricity-
generat ing facil i t ies near gas wells. The variable costs 
of transporting electricity by cable to consuming areas 
would be m o r e economica l than t ransfer r ing gas by 
pipeline or pressurized container. However , for gas to 
b e c o m e a p r o f i t a b l e and t h e r e f o r e f e a s i b l e e n e r g y 
source on a significant scale, extensive f ront-end costs 
of building generat ing facili t ies would require higher 
energy pr ices or t echnolog ica l a d v a n c e s that wou ld 
sharply reduce t ransmission costs. 
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Table 4 
Estimated Proved Natural Gas 

By Principal Country and Region 
fas of January 7, 7 990) 

Reserves 
(trillions of 
cubic feet) 

Percentage of 
Wor ld Total 

North America 336.9 8.1 
Canada 97.0 2.3 
Mexico 72.7 1.7 
United States 167.1 4.0 

South America 163.6 3.9 
Argentina 26.3 0.6 
Venezuela 105.7 2.5 

Eastern Europe 1,564.9 37.5 
USSR 1,550.0 37.1 

Western Europe 203.6 4.9 
Netherlands 60.9 1.5 
Norway 93.1 2.2 
United Kingdom 19.8 0.5 

Africa 221.6 5.3 
Algeria 114.2 2.7 
Libya 29.2 0.7 
Nigeria 47.4 1.1 

Middle East 1,341.2 32.1 
Iran 600.0 14.4 
Iraq 110.0 2.6 
Kuwait 48.6 1.2 
Qatar 162.0 3.9 
Saudi Arabia 1 84.4 4.4 
United Arab Emirates 184.4 4.4 

Far East 345.7 8.3 
Australia-New Zealand 77.4 1.9 
Brunei-Malaysia 65.8 1.6 
China 33.0 0.8 
India 20.9 0.5 
Indonesia 85.7 2.1 
Pakistan 23.0 0.6 

Total Wor ld 4,177.2 100.0 

Source: Twentieth Century Petroleum Statistics (1990). 

Coal. Abundant coal reserves around the world al-
so o f f e r potent ia l f o r e lec t r ic i ty gene ra t ion and fo r 
heating. In cost of acquisit ion, coal is closely competi-

tive with oil. Based on the amount of energy supplied 
to electricity-generating plants, coal is only half as ex-
pensive as petroleum and 60 percent as costly as natu-
ral gas . F u r t h e r m o r e , c o a l ' s p r i ce s h a v e r e m a i n e d 
relatively stable during the past decade, while oil and 
gas prices were highly volatile. 

However , impurit ies contained in coal pose ma jo r 
pollution problems when coal is burned without pre-
caut ionary t rea tments of the gases emi t ted . Fur ther , 
c a r b o n e m i s s i o n s a s soc i a t ed wi th coal c o m b u s t i o n 
have limited its use in most heating applications in the 
United States. Electric power generation remains the 
ma jo r stronghold of coal 's current market , and that use 
is increasing with the growth in demand for electricity. 

Technology is available to clean up emissions f rom 
coal combust ion, but , again, the processes require con-
s ide rab le i n v e s t m e n t . To da te in the Uni t ed S ta tes 
sh ipp ing c l e a n - b u r n i n g ( low-su lphur ) coal f r o m its 
predominant locations in the West to ma jo r user areas 
in the East is less expens ive than installing equipment 
to rid high-sulphur eastern coal of its damaging impu-
rities. Rising energy costs could at some point make 
allocating resources to these treatments economical ly 
just i f iable, and coal would then become a significant 
addi t ional energy resource . Wor ldwide coal p roduc-
tion is shown in Table 5. 

Ethanol . Alcohol or ethanol distilled f r o m various 
plant s tarches has long been in practical use on a l im-
ited scale as an al ternat ive to pet roleum fue ls in in-
ternal combus t ion engines . Dur ing the fuel crisis of 
the 1970s inves tments a l lowed bui lding plants to in-
crease e thanol ou tput , and ethanol was widely used 
in the Uni ted States in a b lend with gasol ine as auto-
mob i l e fuel . In some countr ies with limited domes t ic 
c rude oil and fo re ign supp l ies , e thano l b e c a m e the 
p r imary m o t o r fue l . In the Uni t ed Sta tes , however , 
subs id ies were requi red to main ta in e thanol output , 
even f r o m the mos t s tarch-rich plant sources. It is es-
t imated that crude oil prices of S40 per barrel or more 
w o u l d be r equ i r ed to m a k e unsubs id i zed e thano l a 
compet i t ive fuel source (Sally Kane et al. 1989). Al-
t h o u g h cur ren t marke t cond i t ions fo r gaso l ine sug-
ges t t ha t c o m m e r c i a l p r o d u c t i o n of e t h a n o l as a 
subst i tute fo r gasol ine is not imminen t , the technolo-
gy is avai lable and cont inues to be re f ined th rough 
ongo ing research ef for t s . 

Nuclear Power. Nuclear energy is already an im-
portant power source in Europe and the United States. 
It has significant potential for supplying future energy 
needs. Power f rom nuclear f ission, a process that has 
been especially adaptable to electricity generation, has 
been in use for a number of years. Unfortunately, the 
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Table 5 
Coal Production 

By Principal Country and Region 
(percentage of world total) 

1975 1980 1985 1988 

North America 18.8 21.0 19.8 19.8 
United States 17.9 19.9 18.2 18.2 

USSR 21.1 18.9 16.5 16.5 

Western Europe 21.3 19.8 18.9 17.6 
Germany* 13.9 12.6 11.9 10.6 
United Kingdom 3.9 3.4 2.1 2.2 

Eastern Europe 12.3 11.8 10.9 11.0 
Czechoslovakia 3.5 3.3 2.9 2.7 
Poland 6.4 6.1 5.7 6.0 

Africa 2.2 3.2 4.1 3.9 
South Africa 2.1 3.0 4.0 3.7 

Australia 2.7 2.8 3.8 3.7 

China 15.6 16.4 19.3 20.1 

India 3.0 3.0 3.6 4.1 

Total Wor ld 3,665 4,173 4,844 5,231 
(Millions of short tons) 

* Includes East Germany. 
Source: Energy Statistics Source Book (1990). 

process also generates a number of costs that have re-
stricted its development . 

Fission plants produce vast quantities of waste heat 
that can create environmental damage unless costly cool-
ing devices are constructed. Nuclear power-generating 
plants also produce tons of radioactive wastes annually; 
these pose serious disposal problems. Further, acciden-
tal discharges of radioactivity can occur. Regulat ions 
based on the knowledge and fear of such risks have 
raised investment and operation costs of nuclear power 
plants in the United States and Europe to such an extent 
tha t d e v e l o p m e n t of n u c l e a r p o w e r p r o g r a m s h a s 
stopped. Further energy price increases, however, might 
be sufficient inducement for power companies to invest 
in nuclear programs again in the future. 

Nuclear fusion is another potential f o rm of nuclear 
power generat ion. However , despite recent reports of 

cold fus ion , f u s i o n ' s deve lopmen t is qui te uncer ta in 
and likely to be far in the future . 

Hydropower. The use of hydropower, already wide-
ly used for generating electricity, could be expanded in 
many areas of the world, but not enough to increase its 
share of total energy. H y d r o p o w e r is a cheap energy 
source where natural water f lows can be harnessed to 
turn generat ing turbines. Even when lakes and reser-
voirs must be built to obtain water power, direct costs 
are relatively low. However, costs associated with los-
ing alternative uses for land and water, coupled with 
des t ruc t ion of na tura l hab i ta t w h e r e d a m s are con -
structed, may make hydropower intolerably expensive 
in many places . 2 Furthermore, it is increasingly diff i-
cult to obtain approval to dam streams and form reser-
voirs fo r power generat ion. In many underdeveloped 
countries, the overall costs of hydropower relative to 
other sources of energy, including the capital invest-
ment required, prohibit expanding its availability. 

In addi t ion to the sources d i scussed above , solar 
power , tidal ac t ions of the oceans , and wind p o w e r 
hold some potential fo r energy supply. At this point, 
however, these and similar alternatives are either lim-
ited in projected output or await fur ther development 
of technologies capable of creating usable energy. 

Conclusion 
The wor ld ' s current energy supply can be augment-

ed in a number of ways, but these generally would cre-
ate h igher per unit cos ts and requ i re inves tmen t of 
r e sources and t ime. Never the less , the potent ia l that 
such alternative supplies represent probably serves to 
l imi t cu r r en t p r ices . A fo recas t tha t h i g h e r cu r ren t 
prices are likely to persist could induce investment in 
new energy sources that would add to energy supplies 
even if future prices fell . 

A l t h o u g h p e t r o l e u m is c u r r e n t l y the d o m i n a n t 
source of energy in use, possibilities exist for increas-
ing the availability of a number of sources. However , 
the supply of most of these substitutes, like the supply 
of oil itself, will not respond to higher oil prices in the 
short run. Little additional output can be produced im-
mediately, even if oil prices increase sharply, leaving 
consumers seriously vulnerable to short- term swings 
in petroleum supplies (or quantit ies offered for sale). 

Given time and additional investment, the quantities 
supplied and the overall re la t ionship be tween output 
and pr ice can adjus t to changes in oil supply. S teps 
could be taken to increase output f rom existing oil and 
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gas wells and coal mines. N e w producing areas could 
be opened up and alternative types of energy production 
expanded. Various political restrictions on exploration 
and production could be lifted. In addition to increasing 
oil supply, efforts could go toward developing alterna-
t i v e s o u r c e s l i k e n a t u r a l g a s , c o a l , a l c o h o l f r o m 
biomass, hydropower, nuclear power, and solar energy. 
In most cases these alternatives would involve large ini-
tial investments. 

If incentives are suff icient to set long-term develop-
ments in motion, there are likely to be rewards. Over 

the long run, the t ime it takes to convert existing facil-
ities, to build new process ing and genera t ing plants , 
and to perfect new technologies could result in sub-
stantial energy output expansions . Al though the ener-
gy cost curve is steep at the outset of such ventures, it 
f l a t t ens out as l onge r - run d e v e l o p m e n t s b e a r f ru i t , 
even g iven current technology. A s s u m i n g con t inued 
developmenta l research, breakthroughs , and appl ica-
t ions of t echno logy , it is l ikely that the cost c u r v e 
would even shift down as improved techniques result-
ed in the same output at lower costs. 

Notes 
1. Proved reserves are the estimated quantities of crude oil that 

geological and engineering data demonstrate with reasonable 
certainty to be recoverable in future years from known reser-
voirs under existing economic and operating conditions. 

2. Electricity generation from fossil fuels is a more practical al-
ternative under current price and cost structures. 
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n the mid-1980s many Europeans in business and government , wor-
r ied about E u r o p e ' s e c o n o m i c s t and ing with respec t to the Uni t ed 
States and Japan, began promoting a movement toward a more com-
pe t i t ive , v i g o r o u s E u r o p e a n e c o n o m y . In Ju ly 1985 the E u r o p e a n 
Communi ty (EC) formal ized this vision of "Europe 1992" in the direc-

tives of a Whi te Paper titled "Comple t ing the Internal Market ," which had at 
its heart the goal of f ree (untaxed) movemen t of goods , services, capital, and 
labor throughout Europe . These direct ives were val idated in 1987 by the 
Single European A c t — a n amendmen t to the 1957 Treaty of R o m e — w h i c h 
embraced the same fundamenta l economic object ives . A study released in 
1988 h e r a l d e d the net b e n e f i t s the en t i r e E u r o p e a n C o m m u n i t y c o u l d 
potentially reap by ful ly implement ing the act ' s 282 directives. Since then 
progress on the 1992 plan has cont inued, watched closely by those on both 
sides of the Atlantic. 

As the deadline nears fo r implement ing Europe 1992, newspapers , t rade 
and academic jou rna l s , and books con t inue to report on the plan and to 
opine about its expected effects in Europe and worldwide. Many analyses, 
written most ly f rom a distinctively European perspective, have explored the 
potential benefi ts and costs of the plan for Europe ' s peoples , businesses, and 
governments . S o m e studies have looked specifically at the ways in which 
r e fo rms will a f fec t the conduct of European business , on matters ranging 
f rom hiring and taxation to mergers and acquisi t ions, f rom European gov-
ernmental regulation and fiscal policy to industrial policy. Fewer analyses 
deal with 1992's impact on U.S. businesses and how they can better prepare 
for the coming European economic order. 

It is generally expected that 1992 either will present the United States with 
a large market where great business opportuni t ies abound or will create a 
"Fortress Europe ," effectively closing out American business. Few resources 
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p r o v i d e d e t a i l e d i n f o r m a t i o n a b o u t the e f f e c t s of 
changes in European laws and regulations, government 
policy, the compet i t ive cl imate, and the trading envi-
ronment on industr ies in the Uni ted States and their 
means of doing business in Europe. 

Europe 1992: An American Perspective a ims to fill 
this gap but falls short of the mark. In fact, the book 's 
title to some extent belies its contents. The book is a col-
lection of seven essays commiss ioned by the Brook-
ings Institution f rom respected f igures in f ields such as 
economics , f inance , and law. It purpor ts to examine 
progress on the Eu rope 1992 agenda as it re lates to 
four U.S. indus t r ies—banking and services, au tomo-
biles, te lecommunica t ions , and semiconduc to r s—and 
to two aspects of U.S. trade policy, compet i t ion and 
nego t ia t ing s t ra tegy. H o w e v e r , a substant ia l part of 
each article is devoted to explaining the 1992 p lan ' s 
e f f ec t on E u r o p e a n bus inesses and indus t ry marke t 
structure as well as on E C trade policy with respect to 
the United States and Japan. The Amer ican perspec-
tive touted as the book ' s theme emerges only through 
each cont r ibu tor ' s warn ings to Amer ican bus inesses 
operat ing in or expor t ing to Europe about the obsta-
c les—for example , reciprocity, E C public procurement 
policies, s tandard sett ing, and local content and do-
mest ic origin ru le s—they m a y conf ron t . The essays 
of fer no fully developed discussions of the importance 
of these issues to American f i rms. Despite this short-
coming, the book contains historical background that 
gives the reader insight into the factors that led to the 
1992 plan and how the attitudes toward it have been 
shaped. 

Overview 
Readers unfami l ia r with the part iculars of the Eu-

rope 1992 agenda will benefi t f rom the first chapter ' s 
overview of the plan. Gary Clyde Hufbauer , the book 's 
edi tor , t races the or ig ins of the 1992 agenda to the 
Treaty of R o m e , s igned in 1957 by the or iginal six 
founding members of the European Communi ty , and 
ment ions the United States ' encouragement of the plan 
as a form of conta inment against the Soviet Union. 

The 1992 plan presents an opportunity fo r Ameri -
can companies to locate in a market with strong growth 
p rospec t s , n o t e s H u f b a u e r , the M a r c u s W a l l e n b e r g 
P r o f e s s o r of I n t e r n a t i o n a l F i n a n c i a l D i p l o m a c y at 
George town Universi ty. He points out that, with this 
opportunity in mind, U.S. government policy might be 
d i rec ted m o r e toward secur ing a f avorab le bus iness 

cl imate for U.S. mult inat ional f i rms operat ing in the 
EC than toward the interests of U.S. f i rms export ing to 
Europe. 

Some U.S. industries will need to take an activist 
role, he contends , to main ta in compet i t ive s t rengths 
and to ensure that the trade cl imate be tween the Unit-
ed States and the European Communi ty remains open. 
For example , the U.S. high-tech industry could find it-
self at a d i s a d v a n t a g e up aga ins t a t echno log ica l ly 
advanced E u r o p e a n indust ry that is subs id ized col-
lectively by E C m e m b e r s or that is engaged in pan-
European strategic alliances promoted by the m e m b e r 
governments . T h e General Agreement on Tariffs and 
Trade (GATT)—a post-World War II agreement among 
industrialized (and, more recently, developing) coun-
tries that loosened international trade restrictions and 
provides a mechanism fo r settling trade disputes—per-
mits subsidies for research and development . In high-
tech businesses, separating out whether subsidies are 
being used fo r research and deve lopmen t instead of 
for product ion could be diff icult . Not only might such 
subsidies give the E C an advantage in terms of pro-
duct ion, but, under GATT rules, U.S. high-tech f i rms 
compet ing with E C consortia could find it difficult to 
settle accusat ions of unfair trade. 

H u f b a u e r ' s d iscuss ion of several issues that may 
crop up in United States-European Communi ty trade 
negot ia t ions—reciproci ty , national quotas , local con-
tent and domest ic origin rules, technical standards, and 
public procurement—includes examples of how these 
issues could potentially affect U.S. economic interests. 
P r o b a b l y the leas t wel l t h o u g h t - o u t sec t ion of the 
chapter touches on some of the broader challenges the 
United States faces as a consequence of the 1992 pro-
g r a m . In an i nc rea s ing ly g lobal ma rke t U.S . f i rms 
must face such issues as their loss in world ranking by 
size and deciding what nationality multinational cor-
porat ions will bear as foreign companies increasingly 
take s takes in each other. Gove rnmen t off ic ia ls will 
face quest ions like how management of the U.S. econ-
omy might respond to successes or failures in Europe 
and whether the United States will retain the role of 
"custodian of the international sys tem" or share it with 
the E C or Japan. 

/ndustry Case Studies 
Four chapters concen t ra te on the f o u r indust r ies , 

identif ied earlier, that may prove to be the most con-
tentious in terms of negotiat ing trade policies be tween 
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the United States and the European Communi ty . These 
case studies describe what the European cl imate will 
likely be fo r U.S. businesses opera t ing or hoping to 
opera te there. T h e authors point out that U.S . f i i j n s 
will need to cons ider the impl ica t ions of compe t ing 
with bus ines se s that m a y b e c o m e s t ronger t h rough 
pan-European mergers and acquis i t ions o r—in some 
high-tech industr ies—strategic all iances (or consortia). 
D i f f e r e n c e s be tween A m e r i c a n and E C g o v e r n m e n t 
p rocurement policies, product s tandards , and regula-
t ions could also pose difficult ies for U.S. companies . 
Al though the case s tudies ' authors adequately describe 
the b u s i n e s s e n v i r o n m e n t e m e r g i n g f r o m E u r o p e 
1992, they fail to suggest tactics that U.S. businesses 
m i g h t w a n t to p u r s u e to c o m p e t e in the E u r o p e a n 
Communi ty . 

Fo r the s h o r t - t e r m — u n t i l abou t 1 9 9 4 — t h e U .S . 
b a n k i n g indus t ry will p robab ly f ee l little impac t at 
home f rom the 1992 plan. Authors Carter H. Go lembe 
and David S. Hol land predict that over the longer run, 
however , compet i t ion with European banks will force 
changes in U.S. regulations to allow consol idat ion of 
b a n k i n g and se rv ice - re la ted indus t r ies . To c o m p e t e 
with the banking system in Europe 1992, the U.S. sys-
tem of f inancia l inst i tut ion regula tory agenc ies may 
push to reorganize its power structure. 

T h e case s tud ies of the a u t o m o b i l e , t e l e c o m m u -
nicat ions, and semiconduc to r indus t r ies—wri t ten , re-
spectively, by Alasdair Smith and Anthony J. Venables; 
Pe te r F. C o w h e y ; and K e n n e t h F l a m m — e m p h a s i z e 
many of the same issues. The role the E C government 
assumes in support ing European producers in these in-
dustries will critically affect Amer ican producers ex-
port ing to Europe . Although the Directorate General ' s 
off ice , according to the 1992 plan, actively encourages 
compet i t ion, these three industries may be coddled be-
cause they are considered "national c h a m p i o n s " that 
are key to Europe ' s compet ing effect ively throughout 
the world. 

The argument for providing government support to 
national champions , though contrary to the compet i -
tive spirit the 1992 plan seeks to achieve, was perhaps 
most clearly brought h o m e to the E C by its exper ience 
in the semiconductor industry during the 1960s. Euro-
pean computer markets remained protected f rom U.S. 
and Japanese compet i t ion during this t ime and empha-
sized mee t ing the needs of local rather than fore ign 
computer manufacturers . The E C fai led, for a number 
of reasons, to establish itself as a producer in the glob-
al s e m i c o n d u c t o r m a r k e t and ins tead was largely a 
consumer. Europe had fallen behind the United States 
a n d J a p a n in c o m p u t e r t e c h n o l o g y a n d t h e r e f o r e 

missed cashing in on the explosive growth of the com-
puter industry. The European industry could not keep 
pace in product ion or in the user markets . 

Events like these have shaped the E C ' s attitudes to-
ward the industr ies it fo resees will be crucial to re-
m a i n i n g c o m p e t i t i v e in w o r l d m a r k e t s , and t h e s e 
nationalistic biases cannot be easily dispelled. More-
over, EC pol icymakers have yet to draw the line be-
tween the advan tages of unfe t te red compet i t ion and 
protection in industries whose prosperity tends to spill 
over to other industries. 

U.S. f i rms must participate in E C standard setting 
in each of these industries, the case s tudies ' authors 
caution, or f ind themselves denied access to European 
markets because their products do not meet E C stan-
dards. In the chapter on the semiconduc tor industry, 
F l a m m suggests that international standards be negoti-
ated through a GATT-like body to avoid development 
of standards that will favor EC-produced goods. 

Testing and certif ication standards must also be ne-
gotiated, these authors believe. U.S. goods that meet 
in ternat ional p roduc t ion s tandards could still be de-
nied entry into E C countries if their testing and certifi-
cat ion results do not mee t E C spec i f ica t ions . In the 
a u t o m o b i l e indus t ry , fo r e x a m p l e , the E C d id no t 
adopt the same testing and certification procedures as 
the United States. As a result, U.S. auto exports could 
be b locked on g r o u n d s of fa i lure to pass E u r o p e a n 
test ing and cer t i f icat ion even though they m a y mee t 
m a n u f a c t u r i n g s tandards . Of course , Eu ropean auto 
p r o d u c e r s ' expo r t s to the U n i t e d S ta tes cou ld a l so 
meet the same obstacle. Smith and Venables neglect to 
ment ion that mutual self-interest may help deter such 
an outcome. 

The case s tudies ' authors also discuss the potential 
c o m p l e x i t y of t rade d i s p u t e s that wil l e m e r g e in a 
global business environment . H o w will a decision be 
m a d e , f o r e x a m p l e , as to w h e t h e r t h e e x p o r t s of 
Japanese plants that operate in the United States will 
be treated as Japanese or U.S. exports? Will U.S. auto-
mobi les produced and sold in Europe be treated as Eu-
ropean or Amer ican goods? Resolut ion of such issues 
m i g h t not be f o r t h c o m i n g unt i l t r ade n e g o t i a t i o n s 
specify plans for these industries. 

T h e es say on t e l e c o m m u n i c a t i o n s , a l t h o u g h the 
most technical, provides the most in-depth discussion 
of the potential effects of Europe 1992 on U.S. busi-
nesses and trade pol icies . C o w h e y con tends that, to 
compete globally, U.S. te lecommunicat ions f i rms must 
pursue new ways of c o m b i n i n g services and equip-
ment into products that satisfy market demands in in-
novative ways. This goal may best be accomplished by 
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small and m e d i u m - s i z e d f i r m s and cou ld be fur ther 
promoted by changing regulations in the U.S. telecom-
municat ions industry. 

Another concern in this industry is that public pro-
c u r e m e n t p r o c e d u r e s wi th in the E C m a y hurt U.S . 
f i rms. Al though the E C has adopted more transparent 
publ ic p rocu remen t rules , the Uni ted States is con-
cerned that these will not be extended to the largest 
purchasers of te lecommunicat ions products like the fi-
nance, defense, and transportation ministries. In such 
an even t , U.S . t e l ecommunica t ions expor te rs would 
lose an impor tant marke t segment and any potential 
cl ients tha t migh t have been exposed to the product 
through these avenues. 

Competition Policy and 
Negotiating Strategy 

The chapter on compet i t ion policy examines an im-
portant question about the 1992 program: if the goals 
of a more compet i t ive economic envi ronment and im-
proved consumer welfare are in confl ict , how will the 
confl ict be resolved? Compet i t ive policy, in some in-
stances, may be superseded in the interests of national 
security, consumer safety, or environmenta l protection 
by means of trade barriers to non-EC goods and ser-
vices. The author of this chapter, Douglas Rosenthal , 
does not consider cases in which stricter health, safety, 
or environmenta l standards could have the paradoxical 
effect of encouraging companies to shift production to 
countr ies outside the E C with slacker standards. 

Rosenthal, a partner in the Washington off ice of the 
international law firm Coudert Brothers and a former 
chief of the Foreign C o m m e r c e Section of the Justice 
Depar tment ' s Antitrust Division, examines various as-
pects of compe t i t ion pol icy as it re lates to in t ra -EC 
business activity and U.S . -EC business and trade rela-
tions f rom a legal standpoint. He assumes that the read-
er has a fa i r ly broad fami l i a r i ty wi th technica l law 
terms and the E C ' s governmenta l branches and their 
roles in pol icy-making. Five features of the 1992 pro-
gram are examined: deregulation, market restructuring, 
anti trust en fo rcemen t , industr ial policy, and external 
trade policy. The author concludes that European com-
petition and trade policy will not create a "Fortress Eu-
rope" because it is not in the EC ' s interest, al though he 
notes some caveats to this claim. For example , a reces-
sion in Europe or conflicting trade and industrial policy 
g o a l s of the m e m b e r s ta tes m a y in t e r f e re wi th the 
progress and resolve to complet ing the internal market . 

Five aspects of European compet i t ion policy will 
be mos t inf luent ia l in Eu ropean C o m m u n i t y - U n i t e d 
States relations, in Rosenthal ' s view. These issues are 
(1) the t iming fo r and extent of removal of gove rn -
men t barr iers that impede the " f o u r f r e e d o m s " — t h e 
f ree mobil i ty of goods, services, capital, and labor; (2) 
the degree of market access permit ted , especial ly by 
merger or strategic alliance, based on the principles of 
national treatment and nondiscr iminat ion; (3) the ex-
tent to which outside f i rms, including U.S. f i rms, are 
targeted for private restraints perpetuated by European 
f irms; (4) the degree to which compet i t ion is disturbed 
by E C insti tutions ' or m e m b e r states ' providing subsi-
dies to favored f i rms or consortia to make them "more 
compet i t ive" or to give them "short-term r e l i e f ' f rom 
market setbacks; and (5) the question of whether for-
eign f i rms can obtain equal access by export ing to Eu-
ropean markets. 

An important detail Rosenthal highlights is that the 
channels through and process by which U.S. f i rms are 
a c c u s t o m e d to h a v i n g legal d i s p u t e s r e s o l v e d are 
somewhat different in the EC. In the United States pri-
vate f i rms bring antitrust complaints to the attention of 
the U.S. court system. In the E C the European Com-
mission initiates most antitrust suits. 

Another noteworthy point he makes is that the E C ' s 
antitrust legis la t ion—and, in fact , much of its competi-
tion pol icy—is "being shaped in the dark" because the 
rules and cases are new and few precedents have been 
established. Pursuing and maintaining some of the key 
directives of the 1992 plan could be hampered because 
the Directorate-General Off ices responsible for ensur-
ing that the plan 's competi t ion policy is carried out are 
not suff icient ly s taffed to moni tor and investigate it. 
This lack of staff ing could also prove a hindrance to 
any U.S. businesses that bring charges of unfair play 
before the E C Commiss ion . 

In a brief examina t ion of external t rade pol icy in 
the Uni ted States and the European Communi ty since 
the late 1980s , Rosen tha l poin ts out that there is a 
" separa t ion of the spheres of i n f luence" of anti trust 
and trade policy in both the United States and the EC. 
He advises that the United States monitor the degree 
to which trade pol icy 's effects on competit ion are con-
sidered in shaping the E C ' s domestic competi t ive poli-
cy. This theme, whether explicit or not, runs through 
all of the essays. 

T h e c h a p t e r o n n e g o t i a t i n g s t ra tegy , wr i t t en by 
Joseph Greenwald , an attorney and fo rmer U.S. Am-
b a s s a d o r to the E u r o p e a n E c o n o m i c C o m m u n i t i e s , 
e m p h a s i z e s that the U n i t e d S ta tes m u s t seek o the r 
c h a n n e l s — i n addi t ion to the Uruguay R o u n d of the 
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G A T T ta lks—for negotiat ing trade policy with the Eu-
ropean Communi ty . Given its new economic status as 
a rival of the United States, the E C has become and 
will likely cont inue to be m o r e conten t ious in t rade 
d i spu tes , G r e e n w a l d no tes . T h e cur ren t d i spu te be-
tween the United States and the E C over agricultural 
po l icy is an e x a m p l e of h o w p r o b l e m s in o n e a rea 
could spill over into other areas of negotiation. 

The author ' s discussion of general negotiat ing strat-
egy issues is lesS well articulated than the other sec-
t ions of the chap te r . O u t l i n i n g th ree a p p r o a c h e s to 
n e g o t i a t i n g s t r a t e g y — a g loba l a p p r o a c h us ing the 
GATT f ramework ; a national approach pursuing prior-
ity i s sues ca se by c a s e , p o s s i b l y t h r o u g h b i l a te ra l 
agreements ; and a regional approach establ ishing an 
exclus ive U.S . -EC dea l—Greenwa ld notes that these 
a p p r o a c h e s m a y ove r l ap but o f f e r s no insight as to 
which might be the most prudent to use or why. 

The chapter discusses three specific trade issues be-
tween the United States and the EC: services, standards, 
and testing and cert if ication. Services, the author sug-
gests, should be included as part of a separate agenda 
of the GATT talks and perhaps even pursued bilateral-
ly. The Uni ted Sta tes should moni to r s t andards and 
tes t ing and cer t i f ica t ion r equ i remen t s to ensure that 
they do not become technical barriers to trade. 

Government procurement policies, rules of origin, 
quotas, and ant idumping legislation as they are being 
shaped in the E C are also d iscussed in this chapter . 

G r e e n w a l d c loses wi th s o m e r e c o m m e n d a t i o n s fo r 
strategies the United States may employ in negotiat ing 
with the E C and suggestions for some organizational 
changes in regard to the init iat ion of U .S . -EC trade 
policy at the grass roots level. 

Conclusion 
Europe 1992: An American Perspective provides 

particulars of the Europe 1992 agenda and highlights 
some of the industries on which the plan is expected to 
have a ma jo r impact as well as policy initiatives and 
current or potential trade concerns . However , readers 
may f ind only a few chapters to be of interest, espe-
cially g iven that the industry case s tudy articles are 
ra ther t echn ica l . T h e case s tud ies m e r e l y t ouch on 
general issues such as standard setting, public procure-
ment , mergers and acquisit ions, and trade policy and 
c o n s i d e r the o b s t a c l e s t h e s e m a t t e r s m a y p o s e to 
Amer ican companies doing business in Europe post-
1992. The book ultimately is disappoint ing because it 
lacks in-depth discussions about carving market nich-
es and exploit ing already established market presence, 
as wel l as pract ical sugges t ions fo r U.S . bus inesses 
preparing for and dealing in a new economic environ-
men t . In short , the book is not a " h o w - t o " manua l . 
Perhaps one is sorely needed. 
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