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Summary
1 The conventional way of public investment has been the target of criticism in recent years. Also,
there is a significant possibility that the multiplier effect, often the subject of discussion when
planning economic measures, may have diminished in comparison with earlier times.
Furthermore, there are certainly alot of issues to be addressed, such asrigid budget allocation, etc.
However, it is a fact that even the conventional, civil engineering-focussed public investment has
contributed to private sector productivity through the formation of social infrastructure.

2. If spending on this kind of public investment were to be reduced following a period of rapid
economic growth, and these funds diverted to defense expenditure, for example, the formation of
socia capital would be slowed. As a result, there is every possibility that productivity growth
would stagnate, causing a slowdown in the economic growth. This effect is not noticeable in the
short term, but would become markedly noticeable over alonger term of 20 to 30 years.

3. An estimate of the productivity effect of social capital shows that between 1970 and 1997, on
average, ‘an increase of 1% in the social capital leads to an increase of 0.2% in the productivity of
private capital.” Based on the assumption that approximately 60% of public investment
contributes to the formation of new social capital, we estimated what would be the effect on GDP
if acertain portion of public investment were to be diverted to defense spending.

4. If we were to hypothesise that, since 1970, Japan’s defense spending has been 2% of GDP, rather
than 1%, then the socia capital for 1997 would be 58 trillion yen (15%) less than the actual figure,
and the actual GDP would be lowered by between 3.1 and 5.5%. It has to be acknowledged that
the impact of the ‘ peace dividend' has been substantial.

5. Chind s current military spending is estimated to be around 5% of GDP. If this were reduced by
even 1%, and that portion diverted to the provision of social infrastructure, potentially substantial
long term benefits can be imagined. Such a reduction in military spending would surely be
beneficial to China' s own economic devel opment.



The view of public investment as ‘fundamentally’ evil

The effectiveness of fine tuning and other economic stimulus measures is not only one of the major
polemics in the history of economics, but the debate has continued also for very practical reasons to do
with the reform of the administrative structure. Against this backdrop, doubts as to the effectiveness of
public investment as a stimulus measure have surfaced from time to time, particularly inthe ‘90s.  After
the collapse of the bubble economy, in spite of repeated large scale economic stimulus measures, we saw
unsatisfactory economic performance and rapidly increasing fiscal deficit. Against such a
backdrop, it is hardly surprising that the so-called ‘ethical view of (human nature) as essentidly evil,’
even if alittle hysterical, should be so widely held with regard to public investment.

Further, it is surely a fact that the ‘multiplier effect of public investment,’ i.e. the ripple effect on
overal demand, has weakened. This fact is even acknowledged in an economic white paper (1996),
which suggests that the multiplier effect isinfinitely closeto 1 (where the creation of demand is limited to
the amount of public expenditure itself). Further, indignation at rigid budget allocations and the short-
sighted, local profit-prioritizing stances of some diet members seems a natural response.

However, while acknowledging the negative aspect of this kind of public investment, we must aso
dlow that there are positive aspects, when viewed over the long term. The greatest of these is surely
that public investment (made up till now) has formed and provided vital social infrastructure. Everyone
can testify to the usefulness of the Tokaido Shinkansen, the metropolitan highway system and theMeishin
and Tomei highway systems, from the perspective of ‘cost and benefit.” There are surely no convincing
arguments at this time that these facilities would have been better built and operated by private sector
concerns. To use a somewhat symbolic turn of phrase, it is a tragedy of public investment that the
Tokaido Shinkansen was succeeded by the ’Selbi Shinkansen’ and metropolitan highway by the Tokyo
Bay Aqua-line.

Moreover, since 1964, the year of the Tokyo Olympics, in 35 years Japan's GDP has increased five-
fold and the scale of public investment has also increased five-fold, in actual terms.

What if public investment were diverted to defense spending?

Let us return to the positive aspects. Here, we will focus on the fact that public investment has up
till now provided necessary socia infrastructure and that this has had a positive effect on economic
activity overall. Therefore, let us consider what would have happened if Japan had allocated a greater
military and defense expenditure and that public investment had been reduced by that much. As an
example, we may consider ‘by how much would Japan's GDP have falen if the construction costs of the
Tokaido Shinkansen had been used on missiles and military personnel ?.

In the post-war era, that Japan, while part of the cold war structure, pursued the path of economic
priority, and the realization of rapid economic growth is surely due in no small part to the Japan-U.S.
Security Pact and the effect of the ‘peace dividend’ that it afforded. Let us calculate the effect via the
positive effect of public expenditure. ‘What would happen if the actual expenditure on defense were not
limited to within 1%, but 2%, 3%, or even 5%, and public expenditure were restricted by that amount?
It is unlikely that we would see a significant change within one to two years. But what if this situation
were to continue for 30 odd years?

As a background to this question, there is our awareness of the issue with regard to China today.
China' s military spending is estimated to be somewhere in the region of 5% of GDP. But what if some
of that expenditure were to be diverted toward the provision of socia infrastructure? If the economic
effect of public investment were to exceed that of defense spending, surely this would be preferable not
only to China’s neighbors, but also to China herself? While expecting this kind of implication,
we took Japan’s statistics and attempted to describe the economic contraction of a ‘hypothetical military
superpower.’




A significant impact on GDP after 30 years

Let us start by looking at the results of the simulation. While a certain part of public investment
contributes to the formation of social capital, defense spending does not. Because of this difference,
the impact on GDP in the long run is different. For example, if we imagine that defense spending as a
percentage of GDP since 1970 had been 1% greater, and that public investment had been curtailed by that
much, 28 years later, in 1997, GDP (actua figures, hereunder the same) would have been 3 to 5.5% lower.
Social capital stock would have shrunk by 58 trillion yen (15%).

Therefore, following this extension, defense spending at the rate of 3% of GDP would have resulted
ina 6 to 11% shrinkage in GDP by 1997. Defense spending at the rate of 5% of GDP would have
resulted in a 12 to 22% shrinkage in GDP.

It must be acknowledged that the ‘peace dividend’ has indeed been considerable. If the same
analysisis applied to China, it can be seen that a reduction in military spending would possibly result in
accelerating the economic growth of China.

Simulations

Our test calculations place much importance on the ‘productivity effect of social capital,” mentioned
at the outset. In other words, we are focussing on a supply-side route that describes the path ‘public
investment — increased social capital — improved private sector capita productivity —
increased GDP.’

By just how much is private sector capital productivity improved by increased socia capital? ——
— Inthe case of Japan, the effect (elasticity of GDP with respect to social capital: y ) will be different
according to the timing. Naturally, social capital created in the ‘ 70s had a greater impact than that of the
‘90s. Therefore, we applied our test calculations to the following three periods. The total period
for which data are available (1970 to 1997) (Case ), the period excluding the ‘90s, when the
effect of public investment was being thrown in to question (1970 to 1989) (Case ) and the ‘70s,
which may be regarded as analogous to China's current stage of development (1970 to 1979) (Case ).
The elasticity value b was estimated in each case and three different values calculated for the
likely impact on GDP in each case. Thisis the reason for the gap in the impact on GDP.

Moreover, the ‘multiplier effect’ of public investment has not been taken into consideration. Which
means in effect that we considered that the multiplier effect would vanish over the long term. This
nature can be seen in the macro-econometric models, produced by the Economic Planning Agency and
others. In theory, one could think of this as the ‘non-Keynesian effect’ of public investment. In other
words, if one considers the long term, where prices and interest rates arein equilibria, first, public
investment leads to rising interest rates, that will crowd out private sector demand. Second, in an open
economy, a strong domestic currency brings about export reductions and import increases, a phenomenon
caled ‘Mundel - Fleming effect.” Finaly, worsening financial situations give rise to worries of future
tax increases, resulting in the contraction of household spending and industrial investment. Through
these three paths, ‘multiplier effect’ fades out. There is a dispute in economics over the so-called ‘non-
Keynesian effect,” and several analyses have been presented. However, in the case of this simulation,
the premise that the multiplier effect of public investment will be reduced to zero in the future is not
required. It is sufficient to assume that, over the long term, it will reduce to around the same level as
defense spending (for example, unity). If we do not take the multiplier effect into account, or smply
consider that, the multiplier effects of public investment and defense spending will be close in the long
run, then the difference between the two is only whether they contribute to the formation of social capital,
or not.

We established the following premises before making our test calculations. Taking the total budget
amount as the same, we simply assumed a transfer of funds from public investment to defense spending.
Also, from statistical information such as the Economic Planning Agency’s ‘National Accounts Report,’
we assume that, while defense spending does not contribute to the formation of social capital, around
60% of public investment accumulate as social capital.




Details of calculation results

The

specific figures in each case are as described below. The two different policies (the current

policy and one which assumes defense spending in excess of 1% of GDP, with public investment reduced
by that much) were assumed to have continued for a period of 28 years until 1997, and compared at 1997

levels.
hypothetical cases
— (hyp )_|
(actual results) (case ) (case ) (cese )
Real social capital stock 386 328 as left as left
Real GDP 492 477 470 465

(Unit: one trillion yen)
Divergence of the figures of each hypothetical case from the actual figures

(cae ) (cae ) (case )
Real social capital stock 58 trillion yen (15.0%) as left as left
Rea GDP 15 trillion yen (3.1%) 22 trillion yen (4.4%) 27 trillion yen (5.5%)

The difference in social capital stock is 58 trillion yen, and in real GDP, differences of between 15 trillion
yen (3.1%) and 27 trillion yen (5.5%) are observed, depending on the case. The four graphs below

illustrate

the comparisons of secular changes from 1970 onward.
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Refer to (Note 3)

Details of calculation method
The calculation procedures were carried out through the following two stages.
(1) Estimate to what extent public investment is accumulated as social capital.

(separation of government consumption and public fixed capital formation)

(2) Calculate to what extent additional social capital would create added value (real GDP)

(estimate of the elasticity of real GDP with respect tothe real socia capital stock)

The whole story of the simulation through step (1) and (2) can be summarized as follows.

For each year, 1% of the realized nominal GDP goes as additional defense spending. The deflator of
general government fixed assets is used to find what percentage of actual social capital stock this converts
into. Of this, 60.57%, which leads to a net increase in capital stock, becomes the reduction in actual
capital stock.

The amount of reduction for each year is accumulated and these accumulated values are multiplied by
three different elasticities, depending on case , ,and . Findly, the impact on actual GDP is

calculated.

The details of Step (1) are asfollows.

1

2.

Military spending is increased by over 1% of the nominal GDP, and public investment
spending reduced by that amount. In other words, the overall budget total does not change.
Military spending is consumption, and does not generate any stock. Thisis based on the idea
that, statistically, the percentage of defense spending classified under fixed capital formation is
zero (Economic Planning Agency ‘National Accounts Report’ General Government Spending
by Purpose).

67.3% of public investment is accumulated as social capital stock (this figure was adopted
because, based on the same statistics as the above, the ratio of regional development spending



classified under capital formation was 67.3%, on average, between 1970 to 1997). Further,
of this, 10% is used for maintenance and repair so that 67.3% x 0.9 60.57% is assumed

to contribute to the net increase in social capital stock.

4. The deflator of general government fixed assets is used to find what percentage of actua
social capital stock 1% of the realized nomina GDP for each year converts into. This
amount is taken as the amount by which the actual socia capital stock is reduced. The
reduction amount for each year is accumulated and subtracted (from the actual performance
figures) to give time series data for actual social capital stock (in the hypothetical cases).

The details of Step (2) are asfollows.
By increasing socia capital stock by 1%, productivity of private capital (and also real GDP) will
increase
0.205% (estimated over 28 years, 1970 to 1997)
0.294% (estimated over 20 years, 1970 to 1998)
0.367% (estimated over 10 years, 1970 to 1979)

The meanings of the estimate periods are

Period  : Total period over which data can be obtained. (Subject period of survey)

Period  : The period excluding the * 90s, when the effect of public investment was being
thrown in to question

Period  :The period which may be regarded as analogous to China’s current stage of
development. By multiplying the (estimated) elasticity value by the rate of

divergence between actual and hypothetical social capital obtained in (1),
we can calculate the impact on actual GDP.

The following model was used in the estimation of the elasticity, y .
Production function including social capital stock can be considered as follows.

y a B Yy
y Actual GDP
K Actual private sector corporate capital stock (multiplied by the rate of operation)
K Socia capital stock
L Labor input (employed population multiplied by the average working hours)
C Constant (efficiency parameter)

Here, with regard to and , homogeneousof degreelisassumed: a +3 1.
OLSwas applied to estimate the following reduced form

In In B In y In
The results of the estimates are as follows.

1970 to 1997 1970t0 1989 197010 1979
Estimator of y 0.205 4.40 0.294 6.66 0.367 4.54
Estimator of 0.705 137 0.844 15.7 0916 7.51
Coefficient of determination 0.992 0.992 0.959
Durbin Watson d statistics 0.608 0.707 0.920
Figuresin parentheses are t gtatigtics.



Notes

According to the ‘General government expenditure by item’ in the Economic Planning Agency’s
‘National Accounts Report,” al defense spending is classified under government consumption.
However, in actuality, defense spending induces the formation of private sector capital stock
through orders received to the private sector. This way of thinking is when seen from the input
aspect, and approximately half of defense expenditure is taken as interim input. However, even in
the case of public investment (seen from the classifications of housing and regional development),
around two thirds becomes interim input, and the inducing effect of private sector capital formation
is present in both cases. In this simulation, the effect is assumed to be the same for both cases.
Judging from the ratio of interim input, the inducing effect of public investment is greater than that
of defense spending. In this case, this should be read as meaning ‘at least the figures of this
analysis show the effect of public investment as being the greater.” However, given the view that
the spillover effect of research and development into other technological fields is greater in the
case of military spending than in the formation of social capital, the argument becomes more
complex. In this essay, the spillover effect of technology is abstracted.

Basic data such as GDP statistics, etc., are available from 1955, but because of the restrictions of
the ‘General Government Spending by Purposeé (Economic Planning Agency ‘National Accounts
Report’), as of December, 1999, data sets are only available for 1970 to 1997.

The reason of concave impact on GDP, asthis chart illustrates, is as follows.

In the production function,y is the elasticity of GDP with respect tothe real social capital, ,
so if other factors such as labor input are abstracted and simplified, they are expressed as

In a yin e .
(given that y , then ( ) itself is concave.
Further, the reduced real social capital stock, as the result of increased defense spending is
expressed as
A A , whereh  isthereduction rate , and if the corresponding real
GDPis _thisfollows
In a ylin A .
Here, 0 A 0 0 A 0 = time A

(The socia capital stock reduction ratio is around 2% in 1970, but as a result of yearly
accumulation, it rises to around 15% in 1997. However, the rate of increase is diminishing

successively.)
In the graph on pp#6, the lateral axis representstime (t), and the vertical axisis
In
In In In y In In A ( )
y In A = A Yy A Yy A
by Taylor expansion to the 2nd order
o )isconcaveif and only if
0 0 and 0 0
0 0 G oA (@A 0 ) V% A oA 9 e
by Y A and
0 0 0o 0 y A oA 0
% 0 0 A oA 0 % A0 A 0 0

and together prove concavity.

The framework is the same as the 1996 ‘Economic White Paper’ (ESP pp.118), but the ad-hoc
impression of converting the concept to formulae is difficult to remove. However, this
specification may bejustified by the following specimetrics.

Considering Cobb-Douglas type of production function, the following 14 types depending on
formulae and parameter restrictions were checked.



¥ Y withoutrestrictionson o [ andy

"In ,itisassumed that A time
“C Y Y a By
"In ,itisassumed that A time
a B Y q B
"In ,itisassumed that A time
v G B without restrictionson a B andy
"In ,itisassumed that A time
oy G B a B
"In ,itisassumed that A time
« B v G withoutrestrictionson o B andy
" In, itisassumed that A time
o B v G o B
"In ,itisassumed that A time

From onwards, the specifications are based on the premise that ‘social capital is not related

directly to production, but contributes to productivity growth viaimprovement of theprivate sector
productivity. The respective reduced forms for the above are as follows.

Iny InA alnK BInL vy InG

"Iny InC alnK BInL y InG A time
In(y/lL) InA a In(K/L) vy In(G/L)

"In(y/lL) InC a In(K/L) vy In(G/L) A time
In(y/lL) InA a In(K/L) vy InG

"In(y/lL) InC a In(K/L) y InG A time
Iny InA alnK B InL vy (InG)(InK)

“Iny InC alnK BInL vy (InNG)(INK) A time
In(y/L) InA a In(K/L) y (InG)(InK)

"In(y/L) InC a In(K/L) y (InG)(InK) A time
Iny InA alnK B InL vy (InG)(InL)

"Iny InC alnK BInL y (ING)(InL) A time
In(y/L) InA o In(K/L) vy (InG)(InL)

"In(y/L) InC a In(K/L) y (InG)(InL) A time

Asaresult, we have chosentouse . However, the reduced form for estimation is arranged so
that it coincides with that in 1996 Economic White Paper as in pp7. The estimation results of
the 14 types are shown in the following page.

According to the results, candidates for appropriate specification ae , and .
Because the parameter estimators of and are close, instead of was selected for
easier interpretation. Then, for , and " comparisons were conducted from three

perspectives: (@) AIC and Amemiyds PC (b) the normality of regression residuas and (c) Non-
nested hypothesistest.



Estimator of L is negative.

As left

Estimators (t-statistics
InA 2.70 (51.1)
In(K/L) 0.31 (8.78)
In(G/L) 0.21 (6.11)
R2adj 0.995 DW 0.746

Parameter of time is not
statistically significant.

Estimators (t-statistics
InA 1.36 (5.13)
In(K/L) 0.30 (5.74)
In(G) 0.20 (4.39)
R2adj 0.993 DW 0.604

Parameter of time is not
statistically significant.

Estimator of L is negative.

Estimators of L and time
are negative,

Parameter of (K/L) is not
statistically sianificant.

Parameters of (K/L) and time are
not statistically siagnificant.

Estimator of L is negative to a
great extent, resulting in the
negative elasticity of y with

As left
In addition, estimator of time
is negative.

respect to L, expressed as

B +y INnG.

Estimators (t-statistics Estimators (t-statistics

InA 2.02 (6.62) InC 3.06 (4.66)

In(K/L) 0.39 (4.78) In(K/L) 0.22 (1.85)

InGInL 0.015 (1.62) InGInL 0.012 (1.39)
time 0.011 (1.77)

R2adj 0.989 DW 0.648 R2adj 0.990 DW 0.486

(& AIC AkaikeInformation Criterion and Amemiyd s Prediction Criterion
AlC=In(e &n)+(2k/n) AmemiydsPC=(€¢e/(n k))(1+k/n)
where €e sumof squaredresiduals n  number of observations,
number of parameter estimators, including the constant term
Each criterion thus expressed shows that

AlC Amemiyds PC
7.628 0.0005
7.156 0.0008
' 7.207 0.0007
the order " isthe most preferable.

(b) Thenormality of regression residuals
Inthiscase Jarque-Bera s normality test (JB test) was conducted.
Based on the hypothesis (0,62
JB= [S/6+(K 3)%24] c*(df=2) (asymptotic distribution)

JB statistics vaue
0.1022 0.9502 Critical value of c?(df=2)
0.6487 0.7230 is 5.9915 (5%)

' 0.0181 0.9910

From these results, the null hypothesise N isnot regjected ; normality is ‘ accepted.’
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() Non-nested hypotheses tests
In order to select one out of two different specifications, there are methods of non-nested
hypotheses test. Representative of these is Davidson-Mackinnon J test. If this is

applied,
and

Doesthe prediction generated by ~ improve the explanatory power of ~ ?
------- yes (t=7.92) Critical value of t (df=24) is2.064 (both sides).
Does the prediction generated by ~ improve the explanatory power of ~ ?
------- yes (t= 5.49) Critical value of tis sane as above.

and '’
Doesthe prediction generated by ~ improve the explanatory power of  '?
------- yes (t=7.18) Ciritical value of t (df=24) is 2.064 (both sides).
Doesthe prediction generated by ' improve the explanatory power of ~ ?
------- no (t=-0.28) Ciritical value of t is same as above.

From these results we can say that ', athogh nothing can be said with
regardto  and

In consideration of the results of (a) to (c), specification was chosen.

However, the Durbin Watson d statistics suggests positive serial correlation in all four candidates, so there
is a need for further consideration about specification. If we simply treat it asa serid correlation, then
the issueis resolved by the application of FGLS such as Hildreth-Lu method or Cochrane-Orcutt method,
etc. Inthecase of , usingthe Cochrane-Orcutt method will give the following results. However, to
treat the matter only as serial correlation is rather premature, and further consideration about
specification , such as Translog function, is necessary.

LnA 0.48 (1.14) Zadj  0.997
Ln(K/L) 0.14 (2.34) 1.335
LnG 0.36 (5.90) Figuresin parentheses ( ) indicate t statistics.
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A time
a B Yy o [3 y
A time

A time
a vy G B o B y

A time

A time
a By G a B y
A time

A time

Iny InA alInK B InL vy InG

“Iny InC alnkK BInL y InG A time

In(y/L) InA a In(K/L) vy In(G/L)

In(y/L) InC a In(K/L) vy In(G/L) A time
In(y/L) InA o In(K/L) vy InG

In(y/L) InC a In(K/L) y InG A time

Iny InA o lInk B InL vy (InG)(InK)

Iny InC alInk B InL vy (InG)(InNK) A time
In(y/L) InA a In(K/L) vy (InG)(InK)

In(y/L) InC a In(K/L) y (InG)(InK) A time
Iny InA alInk B InL vy (InG)(InL)

Iny InC aInk B InL vy (InG)(InL) A time
In(y/L) InA a In(K/L) y (InG)(InL)

In(y/L) InC a In(K/L) vy (InG)(InL) A time
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specimetrics
Iny In(y/L)
' time
InA 2.70 (51.1)
In(K/L) 0.31 (8.78)
In(G/L) 0.21 (6.11)
R2adj 0.995 DW 0.746
’ time
InA 1.36 (5.13)
In(K/L) 0.30 (5.74)
In(G/L) 0.20 (4.39)
R2adj 0.993 DW 0.604
’ time
(K/L) ' (K/L) time
time
B +y InG
InA 2.02 (6.62) InC 3.06 (4.66)
In(K/L) 0.39 (4.78) In(K/L) 0.22 (1.85)
InGInL 0.015 (1.62) InGInL 0.012 (1.39)
time 0.011 (1.77)
R2adj 0.989 DW 0.648 R2adj 0.990 DW 0.486
1-0.31-0.21=0.48 1-0.30=0.70
' AIC Amemiya's PC
Non-nested E—

AIC Akaike Information Criterion Amemiya’s Prediction Criterion
AlC=In(e'e/n)+(2k/n) Amemiya's PC=(e'e/(n-k))(1+k/n)

e'e n

22




AlIC

Amemiya’s PC

-7.628 0.0005
-7.156 0.0008
’ -7.207 0.0007
Jarque-Bera JB test
JB= [S?/6+(K-3)2/24] c*(df=2)
JB statistics value
0.1022 0.9502  c?(df=2)
0.6487 0.7230
’ 0.0181 0.9910
Non-nested
Non-nested
Davidson-Mackinnon J test
yes (t=7.92)
yes (t=-5.49)
' yes (t=7.18)
' no (t=-0.28)
’ ’ time
Non-nested
Lu Cochrane-Orcutt FGLS
-Orcutt
LnA 0.48 (1.14) Zadj 0.997
Ln(K/L) 0.14 (2.34) 1.335
LnG 0.36 (5.90)
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5.9915
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Nested

2.064

Hildreth-

Cochrane



1994 135
1995 No.34
10

1998

Aschauer, David Alan (1989) "Is Public Expenditure Productive?,” Journal of Monetary Economics

24 pp.171-188

Ford, R. and Porter, P.(1991) "Infrastructure and Private-sector Productivity,” OECD Department of
Economics and Statistics Working Papers
Otto, Glenn D. and Voss, Graham M. (1996) “Public Capital and Private Production in Australia,”
Southern Economic Journal 62 pp.723-738

Otto, Glenn D. and Voss, Graham M. (1998) “Is Public Capital Provision Efficient?” Journal of
Monetary Economics 42 pp213-217

24



