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IGAL AYAL 

International product life cycle theory is one of the leading 
explanations of international trade patterns. Most of the tests 
to date have been based on U.S. experience. This study 
examines the theory from the standpoint of a (presumably) 
follower country. 1975 Israeli and U.S. export and import 
data were used to test applicability of IPLC theory to Israeli 
export performance. Marked deviations from theory predic- 
tions were found. An analysis of the findings leads to impor- 
tant implications for international marketing planning. 

INTERNATIONAL PRODUCT LIFE 
CYCLE: A REASSESSMENT AND 
PRODUCT POLICY 
IMPLICATIONS 

Introduction 
INTERNATIONAL product life cycle (IPLC) 

theory, developed by Vernon (1966, 1971, 1976) 
and his associates-particularly Wells (1968, 
1969)-has become one of the leading explanations 
of international trade patterns in the marketing 
literature (e.g., Keegan 1980, pp. 266-68; Robock, 
Simmonds, and Zwick 1977, pp. 41-3, 267-8; Terp- 
stra 1978, pp. 28-9). The theory postulates a four- 
phase international trade cycle for most products. 
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University, and is Visiting Professor of Marketing, Grad- 
uate School of Management, Rutgers University. The 
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able comments were also made by Professors Dov Izraeli 
and Dov Pekelman. The study was supported by the 
Israel Institute of Business Research, Project on Export 
Marketing and International Business Activities. 
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In the first phase, U.S. exports dominate the world 
market, while in the next three, producers from 
other developed countries become increasingly 
competitive, first in their markets, then in third 
country markets, and finally in the U.S. market. 

The cycle may be repeated by successive chal- 
lenges from producers in less developed countries. 
The initial U.S. strength derives from market size, 
ready acceptance of innovations, R & D resources, 
and well developed marketing information systems. 
Later shifts are based on factor endowments and 
costs. A schematic representation of net exports 
over the IPLC is provided in Figure 1. 

In terms of corresponding product life cycle 
stages in the domestic market there is little incentive 
for sizable export (phase 1 of IPLC) before the 
start of competitive growth. Phase 2 would probably 
coincide with the late stages of competitive growth 
and early maturity. Phase 3 and particularly phase 
4 require a substantial degree of international stan- 
dardization and an emphasis on production effi- 
ciency-implying maturity in the domestic market. 
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The later stages of a second IPLC (the right edge 
of Figure 1) emphasize unskilled labor inputs and, 
therefore, completely standardized technology, and 
channel leadership at the middleman level (full 
maturity to decline). 

Apart from its explanatory value, the theory 
has appealing prescriptive properties: It can aid a 
multinational firm in designing a dynamic, global 
production, export, and direct investment strategy; 
help a local firm decide on product policy priorities 
for import substitution and potential export; and 
aid government agencies to make decisions regard- 
ing differential support schemes for industries. Yet, 
while these apply to any country, most of the tests 
have been based on U.S. experience. The current 
study examined certain manifestations of the IPLC 
theory from a different perspective, based on Israeli 
export performance. 

Research Hypotheses 
Israel is a country with relatively abundant and 
inexpensive R & D resources (e.g., the world's 
highest ratio of Ph.D.'s to total population, fairly 
extensive government support for industrial R & 
D), and a moderately-high per capita GNP (slightly 
over one-half the U.S. value, and about at par with 
Great Britain). Also, it has a very small home 
market. All of these factors should lead Israeli 
producers to be among the early other developed 
country exporters. However, Israeli industry is at 
a sizable geographic and psychological distance 
from its major export markets. Market access and 
market information problems stressed in IPLC 
theory would, therefore, hinder exports during the 

U.S. dominance phase. The first research hypothe- 
sis, then, was that: 

(a) Success in Israeli exports is an increasing, 
then decreasing function of phase in the 
IPLC. Best results will be attained in the 
third phase of the (U.S.) cycle. 

Hypothesis (a) predicts that, on the average, 
the rates of success in Israeli exports would be 
higher for industries in the middle phases of IPLC 
than in the first phase. An important managerial 
concern, however, is whether there are any possi- 
bilities for increasing the likelihood of success in 
earlier IPLC phases. A second hypothesis in this 
study was that such successes could occur-but 
only if the industry in question concentrates its 
R & D, management, and productive resources on 
a narrow range of products and processes. Since 
both the major markets and the productive capacity 
for an industry in the first phase of IPLC are 
concentrated in the highly developed countries, the 
Israeli industry would export its narrow product 
line to these countries and import products outside 
its range from those countries, thereby conducting 
substantial intra-industry trade: 

Therefore, the second hypothesis was: 

(b) Israel export success in product categories 
that are in the early phases of IPLC is an 
increasing function of intra-industry trade 
with highly developed countries. 

Note that the hypothesis does not predict high 
intra-industry trade to be a determinant of success 
in exporting to less developed countries. Such 
exports are assumed to depend on broader relative 
advantage patterns. 

Method 
While ideal tests of IPLC theory should examine 
international trade patterns for individual products, 
data at this level of detail are generally unavailable. 
The examination, therefore, was conducted on the 
industry level. International trade statistics for 
Israel, the U.S., the European Economic Commu- 
nity, and other regions of the world were collected 
for 65 industries of manufactured goods. The indus- 
tries were defined according to Israel's Central 
Bureau of Statistics Standard Industrial Classifica- 
tion, which is comparable to 4-digit SITC. Trade 
statistics for 1971 and for 1975 were used in the 
analysis, but since the results were the same, only 
1975 results will be reported here. The industries 
chosen include all the categories for which the 
necessary classification data for Israel and for the 
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FIGURE 1 
Net Exports of Nations, and Phases over 
IPLC. 
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U.S. exist (excluding diamonds, where the value 
added is very low, and data accuracy doubtful). 
They account for over 90% of Israel's exports of 
manufactured goods, excluding diamonds. 

In accordance with IPLC theory, life cycle stages 
were defined for industries on the basis of U.S. 
export performance. Specifically, the life cycle 
stage for an industry was defined as early if U.S. 
trade for the industry showed a positive balance 
(exports exceeding imports) and the share of world 
trade held by U.S. exports for the industry was 
higher than the average for all 65 industries. The 
stage was defined as late if both signs were reversed 
(net imports and under average share). Industries 
not falling into either category (that is, conflicting 
signs for the two criteria) were classified into a 
middle international life cycle stage. In terms of 
the phases in Figure 1, the early stage is a combina- 
tion of Phases I and II, the middle stage corresponds 
to Phase III, and the late stage to Phase IV. 

Note that while there are products for which 
the U.S. was not the innovator, the IPLC theory 
regards these as exceptions rather than the rule. 
Their existence would not materially affect the 
current test of the theory-particularly as the level 
of aggregation in this study is at the industry rather 
than product level. 

The definition of success in Israeli exports again 
posed some operational problems. Clearly, cross- 
industry comparison requires measurement of per- 
formance in monetary terms rather than physical 
units. Total value of exports in dollars has the 
disadvantage of high sensitivity to resources invest- 
ed in manufacturing capacity (e.g., consider In- 
dustry A with a capital investment of $50 million 
employing 10,000, with export value of $4 million 
per year; Industry B with capital investment of $10 

million employing 2,000, with export value of $3 
million per year. Can Industry A be seriously 
considered a more successful exporter than B?). 
ROI figures are not available at the industry level. 
Therefore, the success measures utilized were based 
on the relative effectiveness of allocating major 
resources-capital and labor-to the industry. Spe- 
cifically, the two measures are: 

* Value of Israeli exports in 1975, per dollar 
of capital invested in the industry. 

* Value of Israeli exports in 1975, per person 
employed in the industry. 

Note that the first measure would tend to favor 
low capital intensity, high labor intensity industries. 
The reverse is true of the second measure. Since 
both measures were used in the study and produced 
identical results, the conclusions are not biased in 
either direction. 

Finally, the degree of specialization within each 
industry in its trade with different regions of the 
world was estimated by the relative amount of 
intra-industry trade, defined according to Grubel 
and Lloyd (1975, pp. 20-4): 

INTITij = (Xij 
+ 

Mij)- I Xij -Mi 
INTITij = 

Xij + Mij 
where: 

INTITij = intra-industry trade measure for in- 
dustry i and region j (in Israel, based 
on 1975 trade statistics) 

Xij = total value of exports for industry i to 
region j 

Mij = total value of imports for industry i from 
region j 

(j) = U.S.; The European Economic Com- 
munity; the rest of the world 

Clearly 0 < INTITij < 1, and the value will be 
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TABLE 1 
Relationships Between Export Success Measures and Industry Stage in the International Life Cycle 
IPLC Stage: Success Measure Early Middle Late Total Significance 
$ Exports per $ Capital (XPC) 

High (.26-3.5) 47%* 18% 29% 31% x = 6.5 
Medium (.10-26) 29 23 39 32 Not sig. Low (0-.10) 24 59 32 37 

$ Exports per Employee (XPE) 
High (2810-3200) 47% 24% 26% 31% X = 10.4 
Medium (650-2810) 41 23 45 48 < .05 
Low (0-650) 12 53 29 31 

Number of Cases 17 17 31 65 
*To be read: 47% of industries in early IPLC stage belonged to the top third in XPC performance. 
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close to I for balanced trade, close to zero for 
unbalanced. It should be recognized that compara- 
tive advantage (or disadvantage) at the industry level 
would be indicated by heavy net exports or imports, 
and, therefore, a low INTIT value. The kind of 
specialization hypothesized in this study is at the 
level of product lines and individual products within 
an industry, indicated by a high value for INTIT. 

Findings 
Hypothesis (a) stated that the best Israeli export 
performance would be achieved in the third phase 
of the U.S. cycle, corresponding to the middle stage 
in our IPLC measure. Table 1 provides tests of 
the hypothesis for the two success measures used 

TABLE 2 
Relationships of Export per Employee, Intra-Industry Trade with 

2a: Trade with the United States 

in this study. Clearly, the data show that IPLC 
stage and export success are related, but the direc- 
tion of the relationship is opposite to the one 
postulated; best overall performance was achieved 
by industries in the early stages of IPLC while the 
worst performance was shown by industries in the 
middle stage. 

The second hypothesis postulated that industries 
in the early stage of IPLC that are successful 
exporters do so through narrow range specialization 
and, therefore, high intra-industry trade with highly 
developed countries. 

Three-dimensional tables relating IPLC stage, 
intra-industry trade with different regions of the 
world, and success measures were used for the 
analysis. Due to the small number of observations, 

Major Economic Regions, and IPLC 

INTIT with U.S.: 

X.P.E. 
H 
M 
L 

No. of Cases 

Significance 

2b: Trade with the European Economic Comr 
INTIT with EEC: 

X.P.E. 
H 
M 
L 

No. of Cases 

Significance 

IPLC Stage = 
Early or Middle 

H M L 
64% 25% 0% 
18 50 40 
18 25 60 
11 12 10 

x = 12.0; a < .02 
A, = 10.8; a < .05 

D(X.P.E./INTIT) = 0.09 

nunity 
H M L 

56% 42% 0% 
22 42 38 
22 16 62 
9 12 13 

X2 = 11.3; a< .025 
As = 11.6; a < .025 

D = 0.10 

H 
30% 
40 
30 

IPLC Stage = 
Late 
M 

44% 
56 
0 

L 
33% 
26 
42 

10 9 12 

X2 = 5.1; Not sig. 
As = 4.6; a < .30 

D(X.P.E./INTIT) = 0.01 

H 
57% 
29 
14 
14 

M 
22% 
45 
13 
9 

L 
13% 
50 
37 
8 

x2 = 5.5; Not sig. 
As = 7.8; a > .25 

D = 0.10 

2c: Trade with the Rest of the World 

INTIT with R.W.: 

X.P.E. 

No. of Cases 

Significance 

H 
M 
L 

H 
33% 
40 
27 
15 

IPLC stage = 
Early or Middle 

M L H 
36% 13% 
37 25 
27 62 
11 8 

x2 = 3.6; Not sig. 
As = 2.8 = a > 0.50 

D=0 

IPLC Stage = 
Late 

M 
38% 30% 
_5 60 
37 10 
8 10 

2 = 3.4; Not sig. 
As = 2.8; a > 0.50 

D = 0 
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industries in the early and in the middle stages of 
their life cycle were pooled into a single group, 
(making the test more severe), and the exact measure 
of As proposed by Shields and Heeler (1979) was 
used in addition to the traditional x2 measure to 
test for significance of relationships. Results for 
the two success criteria were substantively identical. 
Consequently, only the figures for exports per 
employee will be reported here. 

An examination of Table 2a shows a striking 
difference between the two halves of the table. 
For the 33 industries that are in the earlier stages 
of the international life cycle, intra-industry trade 
with the United States is clearly positively correlated 
with good export per employee performance. Such 
correlation is completely lacking where the 31 in- 
dustries in the late stage of IPLC are concerned. 
These results are in complete accordance with 
Hypothesis (b), as stated. 

A slightly different picture appears in Table 2b. 
The correlation between intra-industry trade and 
success in exports per employee is, again, far 
stronger for industries in the earlier stages of IPLC, 
as expected. In this case, however, industries in 
late stages also appear to show a positive relation- 
ship (though not statistically significant) between 
intra-industry trade and success. This fact can be 
explained on the basis of the trade balance between 
Israel and the European Economic Community. 

The EEC countries are Israel's heaviest trading 
partners. In 1975, trade with them accounted for 
one-third of Israeli exports and over one-half of 
the imports in the 65 industries studied. Since even 
the total trade balance for Israel was heavily nega- 
tive, imports from the EEC for these industries 
outweighed exports to it by a four-to-one ratio. 
Exports per employee are positively correlated with 
total export values, and therefore good performance 
generally means more balanced trade (higher INTIT) 
with the EEC. This fact is apparent in Table 2b; 
still, the correlation for industries in earlier phases 
of the IPLC is significantly stronger, substantiating 
the hypothesis. 

Finally, Table 2c portrays the results for Israel's 
trade with the rest of the world. While the list of 
trading partners comprising this classification in- 
cludes some highly developed countries, the class 
is, on the average, substantially less developed than 
the former two. In this case no discernible correla- 
tion was found for early or late IPLC industries. 
This finding provides further support for the hy- 
pothesis, and tends to imply that broader consid- 
erations of relative advantage, rather than narrow 
range specialization, underlie success in exporting 
to less developed countries. 

Discussion 
The theory of the international product life cycle 
implies that a country like Israel can achieve export 
success only after the U.S. initial relative advantage 
has eroded. The data presented here show that in 
reality successful Israeli export performance fre- 
quently coincides With successful U.S. export. 
Furthermore, the data show that narrow range 
specialization is an important determinant of such 
success. Casual and anecdotal inspection by the 
author of specific firms within these successful 
industries sheds more light on the benefits provided 
by such specialization: 

* Effective utilization for R & D resources. For 
example, the development and licensing of 
a new drug for human use is beyond the 
means of Israeli manufacturers, but there are 
several successful companies doing modi- 
fications research (and generating exports) 
in veterinary products and in pesticides. 

* Delimit market information needs and en- 
hance efficient use of marketing information 
sources. 

* Reduce market access problems. 

The above are frequently achieved by a tie-in 
(e.g., subcontractor or second source) with a major 
U.S. corporation. It can also be achieved without 
it by operating in a concentrated, rapid communica- 
tions, sophisticated user market. Many high- 
technology industrial products and components fall 
into this category. 

*Compensate (somewhat)for experience curve 
disadvantages resulting from a small home 
market. This can be achieved by concentrat- 
ing on (a) products in the early stages of 
the life cycle, when experience-curve savings 
are less important; (b) products with very 
limited markets, where nobody can achieve 
major experience curve advantages; (c) a 
relatively small number of products, gaining 
experience as rapidly as feasible; and/or (d) 
products for which the home market demand 
is relatively sizable (e.g., military products- 
see Ayal and Zif 1978 for discussion). 

Management Implications 
The president of a very successful high technology 
company exporting practically all of its output to 
the U.S., Western Europe, and Japan, was once 
queried by the author regarding the reasons for 
his success. Two of the major ingredients he men- 
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tioned were (a) while there are practically no actual 
customers for his products in Israel, there are always 
people with the same problems as his customers. 
Therefore, product development, despite distance 
from the markets, can be strongly market oriented; 
and (b) his narrow specialization on products with 
lucrative but small markets insures that his best 
and only R & D and management team will always 
compete against minor league teams from the mul- 
tinational giants. 

This answer emphasizes the major implication 
of this study from the standpoint of smaller country 
planners, and export-oriented firms in such coun- 
tries: Given technical competence and entrepre- 
neurial spirit, a carefully planned product policy 
based on narrow range specialization can frequently 
counteract market access disadvantages and defeat 
IPLC predictions. Gaining even small shares of the 
large, highly developed national markets would, of 
course, be extremely beneficial for these firms and 
countries. The technical competence, ease of market 
access, and ability to compete in the developed 
economies can be enhanced by developing tie-ins 
with U.S. (or multinational) corporations and by 
training executives and engineers in the target mar- 
kets. Countries like Taiwan, Hong Kong, South 
Korea, and selected industries in many countries 
with lower per capita GNP (e.g., India) could benefit 
from this approach. 

A second major implication of this study involves 
the effect on U.S. trade and major firm market 
planning: Severe competition in the international 
marketplace can come sooner than predicted by 
the IPLC theory and appear from unexpected quar- 
ters. The appropriate response by the large firm 

may actually involve cooperation rather than 
heightened competition. It could distribute a spe- 
cialized product line of the small country entry in 
its field (e.g., Scientific Data Systems distributes 
Elbit of Israel mini-computers); it could have an 
R & D and manufacturing subsidiary (for developed 
country markets) located there, such as Vishay 
producing a line of extremely high-spec resistors 
in its Israeli subsidiary; it also could take advantage 
of availability of such manufacturers to make sales 
to the small country by offering buy-back agree- 
ments (e.g., General Dynamics on sale of F-16 
aircraft). 

Directions for Future Research 
The major limitations of this study stem from the 
data base used: a single country, industry level 
aggregates, and trade statistics only. Future research 
should certainly expand this base and test the theory 
in the context of other countries and a lower level 
of aggregation. More importantly (and far more 
difficult in terms of data availability), additional 
research combining marketing, organizational, and 
environmental factors should concentrate on indi- 
vidual firms and try to explain their successes in 
bucking the general trends. Ultimately, a contin- 
gency theory for marketing planning at the various 
stages of the IPLC is needed, complementing both 
the factor endowment and IPLC theories as guides 
to managerial action. Much more clinical research 
is needed before such a theory can be developed, 
although the international expansion of the PIMS 
project (currently underway) may very well provide 
some very useful impetus to the process. 
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