GROWTH AND EQUITY IN A SUB-REGIONAL ECONOMY:
HAWAII, 1900-1976

Mitsuo Ono*

1. Introduction

This paper continues the analysis of Hawaii’s economic growth
Iijitiated by Professor Harry Oshima during the early ’60s at the
\niversity of Hawaii. He noted that “once we know the growth rate
Wl Hawaii, we should be able to begin the study of the various factors
Which contributed to the growth of Hawaii. For example, the role of
Wlucation, the role of capital formation, the role of technical
progress, and others can be studied closely. These studies undoubted-
y will uncover other factors pertinent to Hawaii’s growth and will
Iml to other studies, as development economists are now discover-
pp.. The implications of the Hawaiian case for comparative analyses
Wl the growth of nation may be far reaching” (Oshima and Ono,
1965, pp. XI-5).

Indeed, the socio-economic development of Hawaii involved a
wmarkable interplay of natural resource utilization, trade and
hysical and human capital formation molded under varied cultural
id institutional forces related to the islands’ racially mixed popula-
|on base.
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During the last hundred years or so, Hawaii has evolved {
sparsely populated territory to an economy which ranked amof
top ten states in the Nation in the mid-70s, as noted in Table l.,i |

Table 1 — Hawaii’s Ranking on
Selected Socio-Economic Indicators

| A
Us. Hawaii Rank A

Per capita personal income (1977) $ 7.019 $ 7,677
Per capita money income (1977) $ 4,838 § 5,259
Median family income (1975) $14,094 $17,770
Percentage of people living
below poverty level (1975) 11.4 7.9
Long-term unemployment rate (1976) 6.8% 8.9%
Life Expectancy (1969-1971) 70.85 73.6
Death Rate (Rate per 1,000
population) (1975) 8.9 5.9 l
Median School Years Completed 125 12.7 Top |
(1976) )
Percent High School Graduates
(25 years +) (1976) 66.6 73.0
Inter-state Mobility (Percentage
moving) (1965-1970) 11.5 18.5

Source: U.S. Census Bureau, Statistical Abstract, various issues.
I |,
What was this “catching-up” process? How did it happen? W
were the critical factors involved? I
Although there are a number of economic histories on Hil\
they are primarily descriptive. There is a need to identify and a !
the key social and economic changes (including sources of o1 j:
that had taken place in Hawaii during the past seventy-five ye
so using data obtained from the system of economic and M
accounts. In this regard, historians in Hawaii are fortunate in hs'g
comprehenswe and valuable reference materlal available: K

have been possible.
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A further contribution here is that although there have been
lany country studies analyzing sources of long-term economic
growth, to this writer’s best knowledge, no such studies have been
Wltempted for a sub-regional island economy like Hawaii, the only
fute in the Nation which has a continuing set of articulated income
ind expenditure accounts beginning with 1958,

2. Analytical Approach

The estimation methodology applied herein follows the Denison
ipproach, (Denison, 1962, 1967, 1974, 1976).

His method uses the simple Cobb-Douglas aggregate production
lunction concept. Thus, assuming short-term competitive conditions,
(hanges in output value are equal to changes in factor supply weight-
il by the factor share of output value plus changes in a residual
Fua.:lor index.

A simple derivation follows:

|
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Calculations are made as follows:

Assume that the labor share of income is 73 percent. Thus
percent increase in labor quantity is associated with 0.73 -l;!_
increase in growth. Calculations show that a 1.3 percent inciy
labor is related with 0.949 percent increase in growth. Assu_

growth rate.

Assumptions used include the following:

Constant returns to scale with no interactions among vi
hence, each component is additive. Also, marginal prodil

assumed for analytlcal penods This is maintained by averagin [
periods for analysis.
As in all quantitative studies, the estimation techniques ujl
here which reduce raw data into summary measures will be su
some criticism.! However, in line with standard practice, d .
descriptions of the methods used to derive these results are avi
from the author so that future researchers can reproduce and {l

improve them.
1. For example, in the book review of Denison’s Sources by Abl‘lt
(1962), he noted that: H‘

“In spite of the author’s careful and candid exposition, there is a cerf
of reliability and precision about his estimates which the state of knd il
today simply does not support™.

Also, in a book review of Denison’s Why Growth Rates Differ by
(1968), she wrote:

except the immense complexity of the task of deﬁmng or mterpretmg il
growth rates. They raise more interesting questions than they answil
Denison is always explicit. Only the most naive reader could suppose that|
numbers are intended to be taken at their face value”.
These comments are also applicable to the preliminary statistical ]
included herein. il
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3. Historical Overview of Hawaii’s Growth

Initially, the various stages of Hawaii’s growth are presented to
\olp identify sources of long-term growth.

boriod 1 — Agricultural Emergence (1866-1900)

- This period can be characterized primarily as the transformation
iriod from an agricultural subsistence and trade economy to an
Wricultural industrial production economy. There were further
lovelopments in entrepdt trade such as expanded exports of forestry
nil agricultural products, e.g., sandalwood and services to whaling
lips and related activities.

| FFrom 1866 to 1900, annual sugar exports increased from 8,000
uns to about 350,000 tons, respectively. Rice and coffee exports in
'H'k’;l amounted to 470 tons and 130 tons, respectively. By 1900, the
n.lndation of agricultural industrialization was already established.

Weriod 1T — Agricultural Expansion (1901-1 935)

According to Professor Oshima’s estimates, the State product in
001 was about $38 million. Estimated population in 1900 was
155,500, of which 75 percent were living in rural places. Also,
pproximately 40 percent were native born. The balance was
reign-born, about 60 percent and 24 percent of whom were
lupanese and Chinese, respectively. In 1900, approximately 75
¢rcent of the 10 year-and-over population were gainfully working.
About 63 percent were in agriculture, forestry and fishing. This
ould increase to 73 percent if the laborers in the “industry not
jecified” category were considered doing agricultural work. About
{0 percent of the workforce were in manufacturing and mechanical
Industries, about 8 percent in transportation and communication,
ind about 7 percent in domestic and personal services. In 1909, the
verage annual payroll per worker in manufacturing amounted to
1370 per year. Dividing this by annual hours worked (62 hours per
Woek x 52 weeks) resulted in a 12 cent-hourly rate. In 1910, 319
urms harvested 8,000 tons of pineapple valued at $331,000,
Ignificantly less than the production of rice (503 farms reporting,
118,200 hundred weight harvested. sales valued at $1.1 million) and
_Mu!.:lrcane (1,028 farms reporting, 4.2 million tons harvested, sales of
$26.3 million). Also, in 1910, of the total outgoing shipment (846
nillion), about 93 percent ($45 million) were sugar exports. The
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emerging agricultural industrial expansion was based
production. .

Living conditions of the population also improved. |
expectancy at birth during 1919-1920 was 48 years, a sulif
increase from the life expectancy of 32 years during 1883-] 4#

During this period, the external sector (primarily agrig
exports) had the key economic role in expanding agril
production. The high price of sugar (partially subsidizcd’-,
Mainland yielded high profit rates which were then reinyesiil
capital equipment, research and development to improve 1=i|..
vity of sugar production and milling. According to Professor €
“It seems clear that high profits as a source for financing the ’--_3
lation of capital in the sugar industry were the result of Gff
management and low wages.” (Oshima and Ono, 1965, pp. I
the factor supply side, he adds that “while the business seclil
accumulating capital embodying new technology, famili¢s
raising a large number of children despite low wages” (Oshjl
Ono, 1965, pp. 1-8). This is reflected in the median age of th “ b
lation which dropped from 29.1 in 1910 to 23.8 in 1930..:‘
attendance also increased. During this period, then, the ex ..1!:!'.
on the aggregate demand side (primarily moved by agriss
exports) was accompanied by “human capital” expansion (f
factor supply side. |'

Period III — Military Base Emergence (1935-1949)

The two previous periods were primarily focused on agricul
development and export sales, primarily sugar, pineapple.
and coffee. The visitor industry was only meeting “‘selective™ t(
needs (as contrasted with “mass” tourism) supporting a relatl
small number of recurring visitors in a few expensive Waikiki | 0
during the winter months. Between 1922 and 1935, estimated 1'
expenditures ranged around $6-10 million, while the combine'
value of sugar and pineapple was about $90-100 million. Begin-_'
the late twenties to mid-to-late thirties, however, the military_|
complex in Hawaii emerged. For example, the military popul |]|I
increased from about 18,000 (1929) to about 30,000 IHII
about 67 percent increase. From 1935 to 1940, the military ;]l'ii:
population rose by 35 percent, from about 22,000 to 30,000. Vil

of military expenditures increased from about $35 million in 193
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Wriod 1V — War Time Expansion (1941-1945)

This period was probably the most important in the current
jonomic history of Hawaii which significantly sped up the
nalormatxon of the economy Actmtles in this period were

_JIS. Armed Forces ashore increased from 44,278 in 1941 to
0,328 in 1945.

The impact of military expenditures which shot up from about
|5 million in 1940 to about $800 million plus in 1945 was reflected
increased personal income which rose from about $250 million to
nut $754 million between 1940 and 1945. Per capita income
licreased from about $550 in 1939-40 to about $1,328 in 1945.
liwaii’s Gross State Product (GSP) rose from about $309 million in
“MO to about $1,225 million in 1945. The population almost
Fluh]ed from 478,000 to about 815,000 while civilian employment
licreased from 155,000 to about 208,000. War-time activity during
| Is period resulted in a significant backlog of consumer demand and
lcumulated savings which influenced business and government
lblicies in the next phase (Period V) of Hawaiian economic growth.

Weriod V — Postwar Adjustment (1946-1958)

. The GSP increased by 63 percent between 1946 and 1958 (from
#73 million in 1946 to $1,425 million in 1958). Personal income
|u| per capita personal income increased concomitantly by 64
jercent and 51 percent, respectively. Personal income expanded
ffom $719 million to $1,130 million while per capita personal
licome increased from $1,312 to $1,983. The changes during this
'_:!riod were as follows:

Population increased from 545,439 to about 605,356 between
1946 and 1958 (+11 percent).

The civilian labor force increased from 190,297 in 1946 to about
210,400 in 1958 (+11 percent).

Membership in unions increased from an estimated 37,000 in
1946 to about 60,000 in 1958 (+62 percent).

Consumer prices rose approximately by 42 percent (58.3 in 1946
to 82.8 in 1958, (1967=100).
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e) Per capita personal income rose from $1,312 in 1946 (0
in 1958 (+51 percent). I.
f) Registered motor vehicles increased from 81,700 in |§
202,434 in 1958 (+148 percent).
g) The general excise tax base for contracting rose fro |
million to $174 million (+270 percent). In the same p¢
construction cost index rose by about 52 percent.
h) The number of telephones increased from 70.600 in

375,000 in 1958.
1) Increases in the retailing and service general excise tax huse
60 percent and 122 percent, respectively, from 1946 (o
(Retailing, $416.3 million to $665.0 million; Services,
million to $135.7 million). '
j)  Number of hotel units increased from 1,572 to 5,494 unity (!
percent). Hotel employment rose from 1,313 to 3,611 wih
payroll increased from $2.7 million to $9.9 million. I
k) Government receipts expanded from $42.4 million (o
million from 1946 to 1958 (+181 percent). il
1) The median years of school completed increased t'rom*l
11.3 years. (+30 percent).
m) The life expectancy of persons (at birth) rose from 69.8 4
(1949-1951) to 71.6 (1959-1961) (+3 percent). |: '

industry. In the quest for new industries for Hawaii, the Indy
Research Advisory Council and the Economic Planning Coordfl_-;'
Authority worked together in identifying and planning for '[i.-
business growth areas, e.g., tourism development. The founi
laid in the postwar adjustment period prepared the statehood (I

expansion phase that continued from 1959 through 1965.
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hriod VI — Statehood Expansion (1959-1965)

As planned, a significant economic tranformation that occurred
this period was the influx of mass tourism in Hawaii which
wsted the number of overnight visitors from 172,000 in 1958 to
7,000 in 1964. Between 1959-1964, the average intended stay of
lsitors declined from 21 days to about 14 days. Estimated visitor
lxpenditures in this period rose from $109 million to about $225
ilillion. Hotel units and hotel employment rose from 6,802 and

hyl‘oll rose from $9.9 million to $23.4 million.

stiod VII — Service Industrialization (1966-Current)

This period reflects the shift from agricultural to service
ilustrialization. Relative to agricultural and military support pro-
\iction, the visitor industry has become the primary export earner
)t Hawaii. The export share of visitor expenditures rose by 33
lorcent (from 30 percent to 40 percent in 1967 and 1971,
wpectively) while the combined share of agriculture and military
Wipport declined by 30 percent (from 25 to 20 percent).

The linkage between multi-unit construction (especially multi-
it residential buildings such as condominiums and apartment dwel-
ligs) and tourism also strengthened during this period, especially on

—

riod VIII — International Development (1971-Current)
This period is characterized by the expanding role of Hawaii as a

illues upward. This trend continues to the present. The relative share
|‘ [ visitor expenditures to direct export earnings (covering four major
ntlustries) increased from 40 percent in 1971 to about 48 percent in

The growth of the Hawaiian economy begins with its highly
livorable climate, key geographical location and bountiful resources.
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The early industrial development of Hawaii starts with a “deny
creating supply” model related to the sugar industry. There Wil
assured market for sugar on the West Coast due to the “Gold K
the Civil War and the import tariff advantage. With relative lo _, [
costs and a disciplined work force, sugar producers reinvested |
profits into further production facilities, agricultural researclf
development. Cooperative arrangements among sugar produ'l

plus Mainland investment sources were channeled into industriil
mercantile activities, thus expanding the production ba
additional profits and further investments. In the meantime, I
rant families were accumulating savings and investing in edud .
housing, land and in business activities. With a broadeninu‘fl
income equity improved. Thus, the combination of applicatisl
advances of knowledge in better production techniques to lll_'
better vyields, (for example, through better planting me¢ Il
selection of disease resistant strains, better irrigation .“fl:
fertilizer applications and control of harmful insects), bette:;;
agerial practices and diversification (economies of scale) toj :ll:
with inputs of a diligent, trained but relatively low paid labor |
and reinvested capital resources created an economic environ
highly suitable for significant improvements in Hawaii’s agriculi
and commercial development. L

This agro-industrial base was further augmented by input# :
increased urbanization and expanding militaryl-base procure'h_-
During the post-war adjustment period, the ‘‘assured w:l
creating supply’ model transformed to a “supply-creating de_"
model. The Hawaiian economy had a postwar excess produgl

capacity during the late forties and early fifties before the stat! |

for the development of exportable goods and services to fill
caused by military demobilization. Adequate investment outlel
accrued domestic capital funds built up during the war—exp__'
period had to be found. The labor movement also expandq

became more active in seeking better wages and working cond
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uring this postwar adjustment period. With growing labor force
lom returning veterans and lack of work opportunities, the unem-
loyment rate rose, although this was somewhat softened by higher

jovernment agencies expanded the development of new industrial
infentials for Hawaii, including tourism, manufacturing for import-
lbstitution and exports, and diversified agricultural activities,
ji., clothing, giftwares, flowers, fruits and macadamia nuts. This
lunsition period was a critical one in Hawaii’s economic history.,
mand creation and business investment development went hand-
Ithand. For example, the linkages among technological develop-
¢nts in transportation, communication, hotel construction, expiand-
|t visitor industry demand and business expansion were analyzed
il coordinated by the Hawaii Visitors Bureau. This in turn further
litreased business activities associated with the visitor industry und

In summary, the economic development of Hawaii was based on
) [avorable investment climate, including both physical and human
ipital formation. In the early stage of Hawaii’s specialized agricultu
il development, a primary demand-oriented model was applicalile
l here production followed export demand). Because ol the sl
onomic base, import-substitution industrial developmenl wan nol
busible. In the later stages (especially after the postwar transiiion
friod), a primary supply-creating demand model appears (o b
jplicable. During the past seventy years or so, factor productivity
icreased significantly due to a better trained labor force, some son:
bmies of scale and technological developments, resulling i (o
lficient transportation and communication facilities and wiuip:
ent.

4. Analysis of Historical Findings

The next step is to relate these growth patterns with quantitative
‘ jinmary measures.

||
éi rowth Rate

| The real growth rate of Hawaii’s State Income between 1900 unil
1976 (slightly dampened by declining sugar prices and the 1074
licession lag) averaged 3.8 percent per annum. State income grew hy
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6.9 percent in current dollars which was reduced by rising |
expanding by about 2.9 percent per annum. The per capita il
: 5 I

growth rate was 1.5 percent while the per worker income gro ){j
was 1.9 percent. While population expanded at a 2.3 percent W
rate, employment grew at 1.9 percent per annum.
For comparative purposes, the real U.S. Gross National L!
(GNP) increased by 2.9 percent from 1909 to 1959. From | '1'
1927, real GNP increased by 2.8 percent per annum (Denison I
p. 21). From 1929 to 1969, real National Income increased i
percent (Denison, 1974, p.12). For Hawaii, the real State li?
increased by 4.3 percent annually between 1930 and 19'?0, I'
figures indicate that Hawaiian output increased at a faster rul
that of the Mainland.
The average unweighted labor return (including self-empli
share of state income from 1900-76 was estimated to be 73 |)

wh11e the capital return share was assumed to be 27 I"

of natlonal income, 22.8 percent for reproducible capital ad
percent land share from 1909-58 (Denison, 1974, p. 260). Durii
1900-76 period, the labor share of Hawaii state income grew’
about 64 percent to about 81 percent, primarily beciu
increasing supplementary wage payments received by emﬂ
including the self-employed. The same trend is also eviden'l
Denison’s findings (Denison,
From 1909 to 1957, the share rate increased from 60 perd
about 83 percent. From 1958 to 1968, however, it was reducel
83 percent to 80 percent (Denison, 1974, table J-1).

Contribution of Labor Input

annum). The populatlon mcrcased at a 2.3 percent annual r
de facto population almost doubled from 429,100 in l ‘
952,306 in 1976, with an annual average increase of 3 perc |
annum. Employment during this same period mcreased
188,232 to 390,303 (about a 2.8 percent annual increase). H i
1900-1960, the employment level almost tripled (2.3 per :_
annum increase).
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yrowth rate was 1.3 percent in 49 years. In this same period, the
population including Armed Forces overseas increased from 90,492
| 174,141, a 92 percent increase or an annual average rate of 1.3
percent. These data indicated that Hawaii’s employment levels were
]grnwing faster than that on the Mainland.

. The average annual number of hours worked per employed
"pnrson in Hawaii declined by 40 percent from 3,182 to 1,920 hours
per annum (a drop of 0.6 per annum from 1900 to 1976). In 1900, it
\Wus estimated that the average worker spent 61.2 hours per week
working; but in 1976, the comparable rate was 40.0. The estimated
jumber of weeks worked dropped from 52 to 49 weeks per annum.
Ihe total hours worked are over-estimated, however, since it is
wsumed that all workers are working full-time. Between 1910-60,
{he annual manhours worked in Hawaii dropped by 40 percent. For
the United States, Denison estimated (from 1909 to 19358) that
‘innual hours worked dropped by 25 percent from 2,704 in 1909 to
2,057 in 1958 (Denison, 1962, p. 37). Thus, rapid gains in
smployment benefits were accruing to Hawaii’s workers.

The overall net gain in hours worked increased by 2.7-fold
hetween 1900 and 1976 (average worker hour index multiplied by
{he employment index) which reflected a 1.3 percent annual rate of
increase in labor input. Using the estimation procedure, the labor
input growth rate (1.3 percent) was multiplied by the average labor
share rate (73 percent) to obtain a labor (0.95 percent) contribution
fate per annum toward the growth rate.

This meant that during the 1900-76 period, labor received an
uverage share of 73 percent of state income. If labor costs remained
fixed and with a gain of one percent of labor quantity input during
this period, the state income should also increase by 0.73 percent,
il other things remaining constant (including production methods
und other activities).

This also assumes that any new supply of factor inputs was fully
ihsorbed into underutilized capacity. Hence, the data presented here
relate to contributions of factor inputs toward improvements in
Jong-term productive capacity (Denison, 1962, pp. 31 and 32). Also,
us noted by Abramovitz (1962) “the growth Denison seeks is growth
in capacity to produce or, as he sometimes calls it, potential
production™.

Since a one percent labor quantity increase is related with a 0.73
percent increase in growth, then, a 1.3 percent labor quantity
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increase is related to a 0.95 percent increase in growth. Di {
0.95 percent (as derived above) by 3.8 percent gives the contri

of labor inputs (employment adjusted by hours) toward lo "
Hawaiian productive capacity. This labor input contributio '”
plains” about 25 percent of the growth rate. This rate miy
overestimated, however, since it was assumed that emplo f
covered only full-time workers. These adjustments can be madg

when more detailed data are available.

rates, employment rates, etc. Working hour changes are related
potential to actual average working hours per week, average W

opportunity costs can be related to public and private progra
reduce lost labor and to find cost-effective ways to increase Ii
input. Simulation techniques can be applied to formulate "i“'i-
“what if” scenarios (under limiting assumptions) showing
different socio-economic activities can impact long-term Haw
productive capacity, e.g., what are the gains in retrieving lost
from those unemployed or underemployed or in preventing il
tional commitment through education and social rehabilitation, |

Variations in Labor Input

1.9 percent per annum. Multiplying this rate by 73 percent givl
percent. Thus, during 1900-1976, the employment factor witl
accounting for lesser hours worked per worker would be accoui_* il
for about 37 percent of the 3.8 percent growth rate of long-iy
Hawaii State income capacity (instead of 25 percent rate ff
previously). Hence, the reduction in annual working ho §
worker decreased labor input’s contribution by about 32 percent '
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(ontribution of Education

Between 1900 and 1976, the median school year completed by
{he resident population increased from an estimated 3.6 years
(related with school attendance) to 12.7 years. These data cover
iltainment of formal training only and do not cover additional
ljuman capital investments such as on-the-job training, special
-ulud;es and so on. The average rate of school year completed per
person increased by 3.5 fold, about 1.6 percent gain per annum
(Juring the past 76 years. However, educational attainment gains
must be related to economic value added. Thus, after making rough
valculations, it was estimated that the real income gain associated
with these school year changes was about fivefold (from $1,207 in
1900 to $6,399 in 1976). This resulted in an increase of about 2.2
percent per annum. Assuming that 50 percent of this gain was at-
(ributed to variables such as intellectual ability, i®dme training, mass
¢ommunication, and so on, approximately 50 percent of the 2.2
percent was allocated to gains from better household social environ-
‘mental conditions. Denison (Denison, 1962, pp. 69-70) makes a 60
percent adjustment to reduce the school year differentials in eco-
jomic contribution by education attainment.

Applying the estimation methodology, 1.1 percent (education
input) is multiplied against 73 percent (labor share of income) to
obtain 0.8 percent (the growth rate attributable to education).
Dividing 0.8 percent by 3.8 percent produces 21 percent, the
¢ontribution of formal educational attainment toward the long-term
Hawaii State income-generating capacity. Denison initially found
{hat educational attainment contributed 20 percent towards im-
provement in the U.S. growth rate during the 1909-1957 period
(Denison, 1962, pp. 73 and 148). For 1920-1957, it was calculated
{hat education contributed 23 percent of the growth rate but in a
later study (Denison, 1974, p. 346), the figures were revised
downward to 13 percent due to reductions in the number of days
attended per school year and changes in census estimates. (Denison,
1974, p. 346). Given the limitations of these summary measures,
how can these data be used fér human investment policymaking?
Some of these issues are discussed by Denison (1962, Chapter 7).
Unquestionably, adequate educational attainment of the population
{s a prime requisite for the expansion and improvement of Hawaii’s
long-term productive capacity. For each one percent school year
completed, there appears to be a 1.4 percent gain in worker’s
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income. However, if education is to be cost-effective, it
matched by available jobs (through effective demand cre i
investment) to absorb the growing supply of school gradunty
mismatch between educational output and work opportuniti
to be reduced or eliminated through appropriate edugi
program planning and evaluation. Another useful investigatiol
analyze the potential gains derived from the “permanent™
commitment of Hawaii’s labor because of social and el
barriers toward full labor mobility. The overall productivity
Hawaii’s working population may be higher than that | .
Mainland because of many reasons, one of which may be the |
trade-off between the enjoyment of Hawaii’s “amenities” Tl
compensation on the Mainland for the same type of work.

Contribution of Reproducible Capital

This component consists primarily of business structuray
equipment, non-farm residential structures, inventories aﬁ
out-of-state returns. However, only producers’ equipment
construction are covered herein. .i _

Capital stock yields service returns over a period of time, |
the dwelling unit provides protection from the weather, conl
prevention from illness, and other amenities which help in ir 0
ing the productivity of workers. The contribution of capital sto)
computed assuming that stock and flows are proportionate wi l!r
other. This portion of the estimates is probably among the
difficult and tentative. I

The average annual real growth rate of construction activity \
conservatively estimated at about S percent. The average_.i |
construction investment share to state income was computed;|
percent for the period 1900-1976. Using the basic esti y
formula, (6.0) (5.0) = 0.30 percent; 0.30 percent/3.8 percent
percent. Therefore, 8-10 percent of the average Hawaiian produ.'l
capacity between 1900-1976 was attributed to construction activl
In the same manner, the contribution of producer’s equipment i
was computed as follows: '

(5 percent annual rate of increase) (5 percent share
of total output value = 0.3 percent
0.3 percent/3.8 percent = 8 percent

Therefore, construction and equipment/machinery net input conl|
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lilod about 16 percent of Hawaiian economic growth between
0(0-76. The relative contribution input of structures could be
Wderestimated. Psacharopulos computed a 35 percent contribution
| capital investment covering the period 1950-60 (Psacharopulos,
1069, p. 43) which may be appropriate for that period. These
Miimates need further investigation.
Denison shows contribution of private structure and equipment
) prowth of 15 percent for the period 1909 to 1957 (Denison,
'%2. p. 148). For the early period 1909 to 1929, capital input’s
Wontribution was 24 percent. From 1926 to 1957, its contribution
s 12 percent. His data include inventories and net foreign assets.
Putting the above together, estimates for Hawaii indicated that
Jubor, education and capital inputs contributed 25, 21 and 16
‘.‘ rcent, respectively, toward Hawaii’s long-term productive capacity.
lie balance of 38 percent, discussed below, is associated with the
\ontribution of “residual” productivity factors including advances in
lknuwledge, work ethics, technological applications, economies of
Juale, industrial structure, management practices, and the like.

| (ontribution of “Residual’ Productivity Factors

Because of their tentative nature, these estimates are considered
pxemplary, subject to future improvement by researchers. To
"Mlimate their contributions to long-term output, proxy indicators
| were used based on an eleven year period ( 1966-76). It was assumed
| that the trend found in these data applies over the analytical period.
| I'his, of course, is subject to further analyses. The proxy indicators
| were: (1) changes in professional employment, (2) changes in mem-
| hership of professional societies, (3) number of companies engaged in
research and development (R/D) and, (4) changes in the volume of
' Hawaiian originated transpacific calls made to the Mainland, assum-
Ing that communication expansion is correlated with technologi-

¢al developments.

, Between 1966-76, professional employment, membership in
. professional societies and the number of R/D firms increased by 10.5
percent, 5.3 percent and 11.5 percent, respectively. Output elastici-
liecs were 16 percent, 32 percent and 15 percent, respectively. That
ls, a one percent change in real output is associated with a 0.16
. percent change in professional employment, a 0.32 percent change in
professional society membership and a 0.15 percent change in the
number of R/D firms. The output elasticity of transpacific tele-
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phonic calls was 0.24 percent. Averaging all four items togd
resulted in an output elasticity rate of about 0.22 percent. Tl
there was a 22 percent contribution of “advance of knowledy
output capacity.

For the contribution of specialization toward productive (|
city, it was assumed that increases in the number of telep
adjusted by reductions of telephone rates, were associated W
specialization and economies of scale. Rough calculations sho
10 percent contribution of this factor toward Hawaii’s produd
capacity.

Percent Contribut

Sources to Growth Ratl"(,
Labor Inputs 25
Capital Inputs (Construction and Equipment) 16
Education Inputs 21

“Residual”

Advance of Knowledge 22
Specialization and Scale Economies 10
Others 6

100%

Changes in Personal Income Size Distribution

A number of available data series indicated that the fa
income distribution pattern in Hawaii had become more equal O
the past 75 years. However, these data are fragmented and ske
The long-term trend toward improved living conditions in Hawail
noted in Table 2.

The above data indicate that the overall levels of living imp OVS
for certain types of families in Hawaii as reflected by the dec I rl
Engel coefficient (a key indicator of personal well-being assu 'tiy.
consistency of data) and the rising share of housing expendit-l
Data also show the disparity in livelihood between the midd
income Caucasian families (mostly professional and manager)
workers) and plantation workers in the 1930s. Based on the En
coefficient, the living condition of middle-income Caucasian famills

was better than that of agricultural plantation workers. Data § Hi'
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Table 2 — Percent of Food and Housing
Expenditures to Total Expenditures

Family T Percent of Percent of
Ay LR Food Housing
‘'Representative” families — 1901 56.3 N.A.
Wage Earner’s Families in

Honolulu — 1910 50.4 18.1
Iilipino Plantation Worker’s

Families — 1933-1934 45.5 12.6
Middle-Income Caucasian

Families in Honolulu, 1937 24.3 313
Wage Earner’s and Clerical Workers’

Families in Honolulu — 1943 44.1 16.6
Office Workers” Families in

Honolulu, 1951 29.8 275
Urban Families and Single

Consumers on Oahu, 1961 25.9 25.6
Urban Families and Single

Consumers on Oahu, 1972-73 20.0 335

Source: Historical Statistics of Hawaii and the State of Hawaii
1980 Data Book.

changes. Professional, technical and kindred workers and the
Manager and Administrators’ group made up 14 percent of the
employed in 1940. However, in 1970, this rate was 23 percent. More
important, the proportion of farm laborers and foremen among the
employed was 28 percent in 1940. In 1970, this rate was reduced to
2 percent of the employed.

Using this indirect approach, the 62 percent proportion of
workers ten years old and over in agriculture in 1900 can be related
to the comparable 3 percent rate in 1975. Unquestionably, this
shift from agricultural to non-agricultural pursuits over the past 75
years has resulted in improved levels of living of workers in Hawaii.

In the early 1900s, 25 percent of the total population (154,000)
were Hawaiians and part-Hawaiians (of which, presumably, most
would be in the lower income categories). Few of them received
significant incomes from land holdings and other inheritances. The
Caucasian group could be divided into two income-level sectors,
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immigrants (1) working in the management of mercantile
activities and the sugar plantations, and (2) working as plantl
laborers. The Caucasian group comprised about 17 percent of
total population, of which a small group could be included "
higher income category. The balance of the population (approxim
ly 26,000 Chinese, 61,000 Japanese and others) were ,
immigrant agricultural workers. Thus, this population profile ol ‘
early 1900s would indicate a rather skewed two income s
distribution, a relatively small upper income sector and a very |
lower income sector. If these data could be converted in_
summary income distribution measure, it would show a high ratg
relative income inequality during this early 1900 period. ,

During the 75 years, income equity appears to have improw
For example, a good proxy measure of income equity is 1l
percentage of housing units which are owner-occupied. In |19
about 18 percent of housing units were owner-occupied. In 1976',l|
comparable rate was 45 percent. Another measure associated \ ',
long-term improvements in income distribution is the Engel Coull
cient. It dropped from about 60 percent in the 1900s to about |
percent in the mid-1970s. These reflect the broadening of the pil
sonal income base during the past seventy-five years. |

There are recent family income size distribution data from
Census Bureau and other sources which could be used to comp I
summary income distribution measures. Thus, Professor Oshi ni
standard deviation of quintile share can be computed for 1949, |94
and 1975 (Table 3) (Oshima and Ono, 1965, p. VIII-15). Il

Between the 26 year-period (1949-75), the standard deviatioqq |
quintile share declined by almost 25 percent. Within the same peri
real state income almost tripled, per worker income increased nH!l':
and a half times and per capita income almost doubled. Key facty :
making for this equalizing trend are noted below. An important
is the average number of earners per family, including working wiy
Hawaii had a female labor force participation rate of 59.4 percent | 1
1976, the highest in the Nation (47.3 percent for the Mainland),
Although per worker income is relatively lower compared with o hor
states, Hawaii’s family income is much higher because there are ma
earners per family. A simple model can be formulated to indicate thi
employment-income pattern in Hawaii. il

As noted, changes in output (supply) can be related with changeh
in the quantity of factors of production and changes in
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Table 3 — Standard Deviation of Quintile Shares,
Hawaii, 1949, 1959, 1975

Quintile of Income Shares (in percent)

Families 1949 1959 1975
Lowest 20% 5.3 59 4.0
2nd 20% 11.0 11.6 11.0
3rd 20% 15.4 15.9 20.0
4th 20% 21.0 22.4 29.0
Highest 20% 47.3 44.2 36.0
Standard Deviation of Quintile Share (in percent)

Hawraii 14.7 13.3 11.1
U.5. 13.9 13.3 12.4 (E)
Mississippi 17.0 16.3 15.2 (E)
E — Estimated

Sources: Hawaii’s Income and Expenditures, 1958, 1959 and 1960
and State of Hewaii'’s Data Book, 1978.

productivity of these factors. Changes in the demand for these
production factors, in turn, depend on the income elasticities of
demand. In Hawaii, as the demand for agricultural products, services
and construction activities expanded, employment demand was met
by a relatively well-trained, disciplined work force, willing and able
to work. This resulted in overall rising incomes and improved living
conditions for most of the people in Hawaii. An accessible and
quality-driven educational system produced a broadly trained work
force which could easily move into expanding job opportunities as
they became available. With the mechanization of household
operations, the prevalence of the extended family system and the
drive foward better living standards, wives entered into the work
force as opportunities arose. With more earners per family, family
incomes rose, allowing the purchase of more consumer durables, in
turn improving household work efficiency and allowing household
members to work. As Professor Oshima noted (Oshima, 1961),
higher incomes, economies of scale and consumer asset formation,
together with the underlying institutional forces, raised household
saving rates. On factor demand in Hawaii, there was continuous
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upgrading of the industrial and occupational employment strugl
As noted, agricultural employment declined while output per Wi
s1gn1ﬁcantly rose due to better technological application and 1
agerial practices. For example, between 1950 and 1957, o Ii
and capital per person in the sugar plantations increased by 54 |
cent and 48 percent, respectively (Mollet, 1961). ,
Accompanying all of these dynamic changes were repidly rf
educational levels. The median school year completed by
population almost doubled from 6.9 in 1940 to 12.7 years in |
If the standard deviation of quintile share is computed to
the income distribution pattern in the early 1900’s, a guess wo |f-|
that it would be about double in 1900 than that in 1975 (a stand
deviation of about 24 percent in 1900 relative to an 11 percent |
in 1975). Between 1901 and 1973, the Engel Coefficient declind
about 64 percent. Using elasticities between the Engel CoefTigl
and the Standard Deviation of Quintile Share between the 12| '
period, 1961-1973, it was estimated that a one percent drop
Engel Coefficient was associated with a 0.74 percent decline l. ﬁ
Standard Deviation of the Quintile Share. Thus, assuming tha.l
relationship is applicable between 1901-1951, an approximation \
made that in 1901, the inequality rate fluctuated around |
percent level.

_-—_

Summary of Findings

A. Contribution of Factor Input/Quality Changes
1. Between 1900 and 1976, state income (SI) increased ¥
$38 million (in current $) to $6,239 million. In the 4
period, the GSP deflator increased from 17.4 to 16

(1967=100). Deflatmg the SI by these deflators resulted I“-.-

18-fold increase averaging about a 3.8 percent a
increase over the 76 years. This 3.8 percent annual aveti
growth rate is the capacity benchmark used for all 1 ;f"-
computations. .
2. Between 1900 and 1976, the average labor share of SI w
percent. The estimated labor input (employment adjuste'
hours) showed a 1.3 percent average annual increase. h
(1.3%) (0.735) = 0.95 percent. Labor input then contnb:l
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about 25 percent of the average annual growth rate over the
76 years (0.95/3.8).

Between 1900 and 1976, the median school years completed
for persons were 3.6 years and 12.7 years, respectively.
Average income of employed persons increased from $1,621
to $4,123 (in 1967 $) between these two periods. The
average annual growth rates were 1.7 percent and 2.2 percent
respectively. Taking 2.2 percent and applying a 50 percent
rate to isolate “pure” educational attainment contributions
(excluding improvements in other factors such as training,
ability, and so on) the contribution of education to the
growth rate was 21 percent. Thus, (1.1) (0.73) = 0.08;
(0.08/3.8) = 21 percent.

Between 1900 and 1976, then, the quantitative (24 percent)
and “qualitative” (21 percent) contribution of labor amoun-
ted to 45 percent. Denison found for the U.S. (1962, 148)
for 1909-57 that the comparable figures were about 34
percent for employment and hours (0.97/2.89), 20 percent
for education (0.58/2.89) and about 3 percent for better
labor utilization, sex age composition changes and so on.
Between 1900 and 1976, the average annual rates of
equipment and construction inputs into the Hawaiian eco-
nomy were 5.0 percent and 4.8 percent, respectively. After
weighing each of these two rates by 6 percent (after
depreciation), the contribution of net construction invest-
ment and producer durable equipment expenditures were
about 0.3 percent each per annum. These rates (0.3 percent
each) were then divided by 3.8 percent resulting in the
following contribution to the average annual growth rate
between 1900 and 1976:

Equipment = 8 percent
Construction = 8 percent

16 percent

Denison shows (1962, 148) that the contribution of capital
inputs of structures and equipment to the growth rate during
the period 1909-57, was about 15 percent (0.44/2.89). The
net changes in impact of inventories and Hawaiian owned
assets abroad on the long-term Hawaiian growth rate was
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counted for 46 percent while capital input changes acco |
for 16 percent of the long-term (76 years) improvemay
Hawaiian production capacity. This leaves a residual @
percent to be explained in factor productivity increase i
to advances of knowledge, economies of scale, shiﬂ:l
agriculture to nonagricultural employment, better f’
utilization, and other reasons. ||

B. “Residual” Productivity Factors

Applying output/factor elasticity rates, findings were as folly

1. Of the residual (factor productivity), advance of kno v
and technological applications could have contributed
percent to Hawaii’s economic growth.

2. Specialization could have contributed about 10 pep
toward Hawaii’s economic growth.

3. The residual including reallocation of resources (farm
nonfarm employment) and other variables was reduced |
percent for further analysis.

|

C. Changes in Income Distribution of Families |r |
1. In 1975, the Standard Deviation of Quintile Share (SI) .
was 11 percent, a 25 percent decline from the 1949 meadl

of 14.7 percent. il

2. Using Engel Coefficient elasticity rates, it was guessed {l
the SDQS could be conservatively about 24 percent dul
the early 1900 period. Thus, between 1900-1976, the SI)
was cut about half, from a 24 percent rate to a 11 pery
rate.

5. Concluding Remarks

According to the “notional” estimates used herein to indics
what possibly could have contributed toward Hawaii’s long-tes
growth capacity, one of the key contributors appears to have b
technological applications. The critical role of technological applig
tions in economic growth is widely accepted. In Hawaii, during (
past 75 years, inventions, and improvements in sugar and pineapy
production and processing have significantly improved productivl
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within the sugar and pineapple industries. However, as evident by
present trends, these early advantages are not permanent for Hawaii.
Its primary resource for further development is still in its skilled
manpower base. Further expansion of Hawaii’s international linkage
with the Pacific basin countries in technical and cooperative
arrangements should result in greater and better opportunities for the
pcople of Hawaii. In this regard, Hawaii’s academic institutions play
i key role for this further development.

As Professor Oshima notes, further analysis is required to study
the relationship between economic growth, technological and insti-
(utional innovations. This interaction is seen in the development of
agricultural industrialization in Hawaii. Thus, with assured market
(lemand (expectations of future growth), early industrial leaders were
willing to invest not only in physical capital and in research and
development, but also in human capital. The commitment of invest-
ment requires expectations of adequate future gains. This has led to
entrepreneur decisions to take technological risks, given the skilled
manpower base. This relationship between Hawaiian economic
prowth, assured market demand for its goods and services, human
investment, institutions and technological innovations and applica-
tions needs further investigation and Hawaii is an ideal location for
this research.

Finally, as noted, this preliminary investigation is based on
{ragmented and rather inadequate data base. If this type of analysis
is to be expanded and improved in order to project Hawaii’s future
¢conomic growth patterns, the statistical foundation of these data
needs to be further strengthened.
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