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Japanese Structural Adjustment and the Balance of Payments

A major goal of current Japanese economic policy is to shift from export-
led growth to domestic demand-led growth, as part of a process of worldwide
economic adjustment. The general objective is a reduction of the Japanese
trade surpluses in future years (at least as a proportion of Japanese GNP), in
line with a reduction of the U.S. trade deficits, in & manner which maximizes
Japanese economic welfare and minimizes the economic volatility during cthe
adjustment process.

The case for domestic demand expansion is made on several. interrelated
levels. A major argument {s Keynesian.. It {s widely assumed the U.S. policy
of reducing government deficits will reduce Japanese aggregate demand. In
this wview, policy should attempt to offset that contractionary force with a
domestic demand expansion. This same argument is sometimes put in terms of
Japan's global responsibilities: as- the U.S. ceases to be the engine of global
growth, some assert.that Japan should substitute for:.the U.S.

another case sometimes made for domestic-demand-led growth is that Japan is
misusing its high savings by investing heavily abroad rather than at home.

The argument holds that domestic distortions in the Japanese economy reduce
domestic investment {e.g. in housing)} and favor foreign investment, even
though the social returns of incremental domestic investment would be higher.
In this view, greater domestic demand in the form of efficient domestic

investment should be encouraged. Yet another argument is that Japan should
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reduce its large trade surpluses in order to reduce the risks of protectionism
abroad.

There are significant differences of opinion both within Japan and in the
rest of the world about the kind of policies tAat Japan should pursue te spur
domestic demand. In part those differences reflect different assessments of
the functioning of the macroeconomy, and in part they reflect the fact that
there are many differing motiv;tions for wanting to spur domestic demand in
the first place. There are three main schools of thought regarding possible
policy measures. One view holds that as the U.S. policy mix changes {(towards
fiscal contraction and mone;ary ease), and the dollar depreciates, noréal
market mechanisms will lead to a rise of Japanese domestic demand, even
without major policy actions by the Japanese governmenc‘1 A competing view
holds that such a market-based expansion would be insufficient to
counterbalance a U.S. fiscal contraction, and that Japanese fiscal policy
should therefore turn more expansionary, for its own sake and for the rest of
the world.2 A third view stresses the role of microeconomic policy actions
in spurring domestic demand. An important argument i{s that changes in land-
use policy (including zoning, land taxation, and import liberalization for
foodstuffs) could spur housing demand, and well as investment in
nonresidential structures, and thereby overall aggregate demand.3

The goal of this paper is to highlight some of the important effects which
various policy options, particularily those relaring to land-use, might have
upon the Japanese economy. The linkages we discuss have not, to our
knowledge, been examined in the literature to date, and we consider their
potential role from both a theoretical and empirical perspective. The

empirical work relies heavily on simulation models of the world economy, and



of the Japanese economy. One contribution of the paper is to illustrate how a
multi-sector dynamic model of the Japanese economy can be used to assess the
potential role of land-use policy in Japanese ?emand management. Our
contribution here is mostly conceptual, however, since considerable further
work will be required to properly incorporate the range of factors which
currently affect land-use, in particualr the role of fiscal policy and tax
regulations.

The paper is organized as follows. In Section 2, we briefly discuss the
reasons for the global trade imbalances in the 1980s, and for Japan’'s large
trade surpluses in particular. The following sections then turn to a multi-
sector simulation model of the Japanese economy, in order to evaluate (or at
least show how to evaluate) the interactions of land-use measures and the
macroeconomic balance. Section 3 considers the theorerical arguments for
linking land use, the demand for structures (including housing and nonhousing
structures), and the trade balance. Sectiorn 4 presents a formal theoretical
model, while Section 5 introduces the multi-sector model, and describes some
of the simulation results. . Since the results are very preliminary, there is
ample reason in the concluding Section & to suggest future lines of research

in this area:
Section 2.  Source of Global Imbalances and Japanese Policy Responses
General public opinion makes the fundamental mistake of viewing trade

imbalances as a reflection of trade distortions, rather than as a reflection

of savings and investment behavior usually unrelated to trade policies. While



we will indeed argue later on that there may be an effect of Japanese trade
liberalization on the Japanese trade balance (through effects on savings and
investment behavier that are typically neglected), there is little reason to
believe that the growing trade imbalances since the early 1980s have been
related in any important way with changes in trade policies in this decade.
ample research has stressed several macroeconsomic rhenomena, rather than trade
policies, that adequately account for the growing imbalances,

We enumerate the following major factors.

{1) The Japanese liberalization of the financial markets in the early
1980s, esp;ciﬂlly regarding intermnational capital movements, which allowed for
the relatively free outflow of Japanese excess savings to the rest of the
world;

(2) The divergent fiscal policies in the OECD countries, especially the
growth of U.S. fiscal deficits and the reduction of fiscal deficits in Germany
and Japan; and,

(3) The cutoff in lending to the debtor developing countries, which by
forcing a reduction in trade deficits in the debter countries, resulted in a

corresponding increase in trade deficits in the rest of the world.

In Sachs and Roubini (1987), a multi-country simulation model was used to
assess, however roughly, the quantitative role of these factors in accounting
for the trade imbalances in the United States and Japan. For the U.S. trade
balance, the Japanese trade balance, and the Yen-Dollar real exchange rate,
the effects of the three factors were quantified, with the results reproduced
in Table 1. In each case, the column labelled "actual change” records the

change of the variable in 1985 relative to its value on average during 1978-



Table 7. Decomposition of Changes in the External Balance and
Bilateral Exchange Rate of the United States and Japan

Actual Predicted Decomposition of Predicted

Change Change Change
Fiscal LDpcC Monetary
Policies: Lending Policies

UsS J ROECD

Variable: o -

U.S. Trade -1.9% -1.8 «1.0-0.2..-0.0 -0.4 -0.2
Balance .

Japan Trade 3.2 2.8 1.4 1.9 -0.1 -0.6 0.3
Balance

U.s.-Japan 24 28 11.8 10.6 -0.0 -0.1 6.6
Real Exchange

Rate

Notes: The “"actual changes® measure the 1985 wvalue of the
variable compared with the average value of the variable during
1978-80. The trade balance is measured as a percentage of GNP.

The real exchange rate measures the percentage change in the
relative CPIs of the U.S. and Japan, corrected for changes in the
nominal exchange rate. The positive value signifies a real
apprecistion of the U.S. of 24 percent. The predicted changes
come  from. a simulation of the McKibbin-Sachs model based on
changes in fiscal policies in the the U.S., Japan (J), and the
rest of the OECD (ROECD) of the historically observed magnitudes;
an exogenous reduction in lending to the LDCs; and offsetting
monetary policies in the industrial countries. For details, sece
Sachs and Roubini (1987).

Source: Sachs and Roubini, 1987




8C. In this period, for example, the Japanese trade balance improved by 3.2
percent of Japanese GNP, compared with 2.9 percent predicced bv the multi-
country model. Of the predicted 2.9 percent accounted for by the model, 1.2
percent of GNP improvement resulted from the Japanese fiscal contraction, 1.4
percent from the U.S, fiscal expansion, 0.3 percent from monetary policles in
the various regions, and -0.6 percent of GNP from the cutoff in lending to the
LDCs .

The Japanese liberalizaticn of capltal movements comes intc these estimates
indirectly. Sachs and Roubini point out that in the abseﬁce of liveralization
of international caéital movements, the iarge Japanese trade imbalances could
not have occcurred. The Japanese fiscal contraction, for example, rather than
inducing a capital ocutflow and a trade surplus, would instead have reduced
domestic interest rates in Japan, thereby reducing private savings and
increasing private investment. The fall in government dissavings would have
then been balanced by & rise in private investment net of private savings.

It is evident from Table 1 that even z complete reversal of the U.S. fiscal
policy expansion of the first half of the 1980s would not substantially
eliminate Japan's large trade surpluses. This is because those surpluses have
resulted not mainly from the U.S. fiscal expansion, but from the
contemporaneous Japanese fiscal contraction. According to the model in
Roubini and Sachs, each reduction in U.S. govermment expenditure of 1 percent
of GNP (which reduces the deficit by about 0.8 percent of GNP) reduces
Japan’s trade surplus by 0.4 percent of Japanese GNP, Even a deficit
reduction of 3 percent of U.S. GNP (about $125 billion in 1987) would have the
effect of reducing the Japanese surplus only by about 1.5 percent of Japanese

GNP.



Is there a case then for augmenting a U.S. fiscal contraction with a
Japanese. fiscal expansion (i.e. te reverse, on both sides, the fiscal events
of the 1980s)? On this we are sceptical, at least regards a signifiéant
fiscal expansion (Japan introduced a very modest fiscal expansion in 1987,
which has probably had a mincr stimulative effect).& The best possible
argument for an offsetting Japanese fiscal expansion Is that a U.5. fiscal
expansion would have highly contractionary demand effects on the Japanese
economy. But the theoretical and empirical evidence on behalf of that
proposition is remarkably weak. 1In Roubini and Sachs it is explained at some
length—that a policy mix of U.5. fiscal contraction and monetary ease (the
present settingsAof U.S. policy) would likely be §timul§civeron balance for
the Japanese economy, holding fixed the Japanese fiscal policy and money
supply.S The traditional Keynesian thinking holds that such a policy mix, by
weakening the dollar, will tend to depress Japanese export demand, and thereby
lower Japanese overall demand. What that analysis underestimates empirically
is that the policy mix will also allow for a significant reduction in interest
rates, which will spur the non-export portion of Japanese demand. . In other
words, a tight-fiscal, easy-money policy in the U,S. will automatically spur
Japanese domestic demand at the same time that it depresses demand for
Japanese exports.. In sum, the overall effects of the U.S. policy mix on. the

level of Japanese output will probably not be large, and may well be positive.

There is a final important point to make in assessing the effects of U.S.
policy changes on other economies, such as Japan. The size and even
direction of responses outside of the U.S. depend on the nature of wage

setting in the foreign economies. In general, the high flexibility of



Japanese labor costs will tend to mute any employment effects of U.S.
macroeconomic policy chariges. Japanese nominzl wages will tend to adjust
rapidly to offset any contractionary effects of U.S. policy actions.

The case for & significant Japanese fiscal expansion might still be made,
not on aggregate demand grounds, but on the putative urgency of reducing the
Japanese trade surplus at any cost. It is Iindeed true that a Japanese fiscal
expansion would have a significant effect in reducing the trade surplus

P 4

(approximately 0.7 percent of GNP for each 1 percent of GNP fiscal expansion,

"

sccording to the estimates in Sachs and ?oubini, and by a similar amcunt in
the model reported below). But in balanciﬁg thg'benefits of a reduceé trade
surplus (in terms of redgced internaticnal tensions) with éhe harms of %enewed
large fiscal deficits, it seems to us that the "cure® of a fiscal expansion
could well be worse than the "disease™. The same is true of & return to
capital controls. A reimposition of capital controls, even with unchanged
fiscal policies, could substantially reduce Japan’s trade surpluses. Such a
policy would prevent further capital outflows, énd thereby tend to reduce
Japanese interest rates and to spur private investment. But again, there
would be high costs (both to the financial sector and to the economy as a
whole) of reversing several years of financial liberalization, and the

putative benefits of reduced international frictions from a cut in the trade

surpluses probably do not justify such a course of policy.

III. Land Use Policies and the Japanese Balance of Payments

Because of the obviocus shortcomings of renewed fiscal deficits, or renewed



capital controls, policymakers have been examining other methods of spurring
domestic investment (and with less enthusiasm, of reducing private savings).
One set of policies, outside sf the focus of this paper, involves a possible
broad-bassd tax reform to encourge investment and discourage savings. Another
set of policies involves land-use management, with a focus on new means of
stimulating housing investment (and gerhaps Iinvestment in nonresidential
structures) by shifting more of Japan’'s scarce land resources into structures
and out of alternative uses.

Japan's land scarcity puts the macroeconomic role ofyland in Japan into
unusual maqroeconomié prominence,,’Land is rarely discussed In macroeconomic
models (including, unfortunately., standard macroeconomic models of the
Japanese economy), but its central and unique macroeconomic significance in
Japan should be noted. Remarkably, as seen in Table 2, the value of claims to
land in Japan accounted for about 54 percent of financial wealth in Japan in
1984, as opposed to a mere 24 percent in the United States. The value of land
equalled about 317 percent of GNP in 1984, as opposed to 80 percent of GNP in
the United States. For this reason, changes in land values should be expected
to have major significance for patterns of savings and consumption in Japan:

High land prices mean that a significant proportion of the cost of housing
and non-residential investments in structures is due to the cost of the land
component of the investment. For all structures (including housing and
nonresidential structures), the share of land in the total value of structures
({.e. the sum of reproducible capital plus land) averaged about 71 percent in
Japan in 1984 (the data available to us did not allow us to break out housing
versus nonresidential structures). In the U.S5., this ratio was on the order

of 31 pex,'cent.6 In heavily concentrated urban areas, especilally in Tokyo, the



land component is far higher. A recent estimate holds that for public
investment spending in the Tokyo area, costs of land acquisition account fer
about 95 percent of project costs.7 B
Such a high share may have profound implications for the effectiveness of
fiscal policies. To the extent that bond-financed public investment spending
covers mainly the cests of land acquisition, rather than an expenditure on
final goods and services, the public spending is really =z swap of assets {land
for bonds) rather thar a purchase of goods and services. The aggregate demand
effects of such an asset swap are certainly less sﬁimulat}ve {if present at
all) then ;re the demand effects of a bond-financed purchase of final gocds,
The price of land has recently had an even more direct effect on macroeconcmic
policies in Japan, since the Bank of Japan has cited sharply rising land
prices in 1987 as a reason to aveld further monetary expansion or further cuts
in interest rates.9
The argument made for land-use changes revolves around varicus policies

that currently act to ralse the price of land for residential housing and
business investment in structures, and thereby contribute to a lower flow of
structures investment and a lower stock of structures capital. Japan's
housing stock as a percent of GNP {s.alsc shown in Table 2. It i{s clear that
Japan’s stock of physical capital in housing, equal to 53 percent of GNP, and
only 9 percent of net worth, is significantly below the shares in the U.5.,
which are 90 percent of GNP and 27 percent of net worth. The share of housing
capital in GNP is also below the ratios in the U.K. and Germany (for which
comparable data are available). Interestingly, no shortfall is evident in
nonresidential structures: in Japan they equalled 51 percent of GNP, versus 52

percent of GNP in the U.S5.There is apparantly a considerable amount of land in



agriculture in Japan that could provide space for housing. Farmland accounts
for 19 percent of the total land value in Japan, and much of it {s close to
urban areas. Tokyo alone has about 130 kilometers square of farmland in the
metropolitan area.lo In terms of rotal area, farmland accounts for roughly
15% of total land, while housing takes up only 3.8%.11

Four kinds of policies are alleged to contribute to the high costs of
residential i{nvestment. First, protectionist agricultural policies,
especially for rice, keep domestic food prices far above world levels, and
encourage the use of domestic land for inefficient agricultural production
rather than investment in heusing and other scru§Cures. Approximately half of
all Japanese arable land is in rice production.

Second, various tax policies favor the use of land for agriculrure rather
than for housing. Inheritance taxes on agricultural land are far more
favorable than similar taxes on residential real estate. Similarly, property
taxes are far higher on residential than on agricultural properties. Another
{ndirect factor comes from the ability of farmers to hide their income more
easily than salaried workers. It is often reported in the Japanese press that
only one-third of farm incomes are ever actually reported to the tax
authoriries. These tax differentials of course give the incentive to limit
the land available for housing, as well as. to maintain employment. in
agriculture.lz

Third, various zoning laws raise the amount of land required per unic of
housing services, by limiting the development of high-rise units in urban
areas that could economize on land requirements. These zoning laws include
so-called "sunlight provisions", which ostensibly given homeowners the

property right to sunlight and thereby hinder the construction of buildings

10



that would bleck the sunlight of existing buildings, as well as archaic anti-
earthquake zoning ordinances, that have been rendered obsclete by new

construction methods. The result is that Tokyo, for example, is one of the

least dense of the very large cities in the industrialized world.

i
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& fourth limitation on land use is the large proportion of land that

[y
0

held, and not develcped, by the government. The Japan Kational Railway

ol

reported to be the country's largest landowner, wit

very extensive holdings

Th

3
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of undeveloped land. uggests that a fiscally neutral way to finance

future public investment spending could be through large-scale asset sales of

public land holdings. The sales would both provide revenues for fiscal

ute to a rise in housing investment by increasing

These restrictions on land uge are &t the center of public discussion,
though ot yet at the center of technical economic analysis. Several major
commissions, includ?l ing the Maekaws Commission and the Okita Commission, have
urged changes in these four policy ereas as ways to spur domestic demand and

; . 13 i
o improve the nation’s housing stock, Surprisingly, however, standard

1
macroceconomic models have paid little attention to these possible channels.”

A complete discussion of the whole range of channels linking land-use policy
and macroeconomic performance is beyond the scope of this paper, so the rest
of this section is devoted to introducing 2 simple framework for analyzing a
particular set of channels, and the next sections embeds that framework in a
large-scale simulation model. It is important to point out that there are
many linkages between land-use and tax and trade policies, and that the
following discussion is only a preliminary look at the nature and extent of a

subset of these 1inkages.15
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The key to modelling the land-use 1ssue is to recognize that land is both a
critical store of value as well as & factor of production.  Moreover, as a
factor of production, there are competing demands for land in agriculture,
housing, and other commercial and public uses. We will focus mainly on the
simple case in which land is used solely for agriculture and housing. In the
following sections we explicitly allow for land use in non-resideﬁcial
structures, but for analytical purposes we focus upon this simple case in
order to provide the basic intuitiom {nto the linkages we wish to discuss.

The total. stock og land will be denoted L, of which LF is in Fhe focd
(agr;bulcurej sector, and 7LH is in the housing sector. The main analytical
polnt {s that cﬁanges in land-use patterns between the agriéultural and
housing sectors affect both savings and lnvestment. A policy of trade
1iberalization, for example, will depress domestic food prices and thereby
reduce the value of wealth in agricultural land. This decline in land values
represents an lmportant decline in wealth for consumers, and hence will tend
to reduce consumption and raise national savings.  On the other hand, the
lower land prices will generally reduce the cost of providing housing services
(which include both the cost of the land and the physical capital in housing),
and thereby stimulate housing investment until the stock of housing reaches . a
new higher plateau. Thus, both savings and investment tend to rise, with the
effect on Japan’s overall external balance determined by the change in savings
minus the change in investment. i

The effect of the various policies upon macroeconomic variables depends
crucially upon the wealth effect on savings. The magnitude of the change in
total savings will depend upon how lérge the change in land values actually

is, and upon how much individuals’ adjust savings in response to these changes
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in wealth. The change in total land values will depend upon a number of
inter-realted issues. Im this paper we focus on one linkage: the relationship
between the price of agricultural goods and the price of land. Thus any
change in the price of food {s assumed to resulit in an equal percentage change
in the marginal product and hence value of land. In actual fact there are a
number of factors, most notably the tax regulations described above, which
could also cricically affect the value of land, and which might break the one-
to-one link between food prices and land values. In our theoretical model we
allow for this in the case where rhere are lump sum tax subsidies %o land, and
in the simulation model we make adjuétmentsvso thét the fall in land wéalth is
not proporticnal to the fall in food prices, but further xe;earch will be
necessary to properly study these other linkages, and we point cut that our
findings could change substantially once these factors are incorporated.

The effect of the change in land values upen personal savings will depend
on the demographic distribution of land holdings and the nature of
intertemporal transfers. 1In an overlapping generations (0LG) model, for
example, all assets (including land, housfng, equity claims, foreign bonds)16
are held by the oclder generation, since the young start off only with their
labor income, and accumulate assets over time to finance consumption in old
age. Assuming no bequests, the old sell off their assets to young, and use
the proceeds to finance expenditures after retirement, 1In this framework, a
decline in land values has a very large effect on consﬁmption, since the old
must reduce their consumption gne-for-one with a capital loss on land. Thus,
if & trade liberalization occurs which depresses farm land prices, the older

generation will sharply cut back on consumption. At the same time, the young

will neither cut back nor sharply increase their consumption, since their
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labor income is not directly affected by the tr;de liberalization. The result
is ; significant increase in the national savings rate. Because of the rise
in the savings rate, the current account surplus could well increase, despite
a significant rise in housing investment in th; short term.

Indeed, we will note below that in one important model, an economy starting
{n current account balance will run a cumulative current account surplus
during the adjustment period after a fall in land prices. The investment boom
in housing is short-lived, ending once the stock of houses reaches its new
plateau. On the other hand, the depressing effect of lower land prices omn
consumption persists, leaéiqg to trade surpluses, ;nd an accumulation of”
foreign assets.  The foreign assets ultimately grow enough in the model below
to push consumption back up and to rebalance the current account., Over the
course of adjustment, then, the crade liberalization leads to an increase in
net foreign assets.

The likllhood of trade deficits immediately following a liberalization of
food trade. (or other policies that lower land prices) rises with the length of
the planning horizon of the households. With long-lived households, the drop
in land wealth does not produce a matching one-for-one drop in consumption,
but rather & much more modest drop in consumption. .The loss of wealth is now
smoothed over a very long consumption horizon. For example, an infinite-lived
household can maintain a constant consumption stream by always consuming an
amount equal to the interest rate times its wealth (i.e. by consuming the
income. earned on the stock of total wealth). If a component of wealth falls,
therefore, complete consumption smoothing would require that the household
reduce its spending not by the full amount of the wealth loss (as in the OLG

model), but by the interest rate times the wealth loss. Thus, the fall in
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national consumption is much lower, the rise in national savings much less,
and the chance much greater that the induced rise in housing investment will

exceed the rise in national savings.

o5

The long-run effects of a trade liberalization on the net foreign
investment pesitlion of the economy can be understood in another way. Most

T

s

models of savings behavier of finite-lived households produce equilibria
which the economy has az fixed steady-state ratio of financial wealth to human

weslth, This is because the accumulation of financial wealth comes from

clalms on land, housing, and forelign assets. When land valuesg decline because
of 5 reduction of food prices, the value of land in ﬁo:al wealth falls.
Assuming that total wealth is unchanged ir the new long-run equilibrium (which
will be the case 1f labor earnings are not directly affected by the trade
iiberalization), the decline in wealth held in the form of land must be

balanced by a rise in wealth held in the form of housing and foreign assets.

But the value of wealth held in the form of housing is equ o the discounted
value of consumer expenditures on housing services, which itself will tend to
be a fixed proportion of human wealth assuming rhat & constant share of
spending is allocated to housing. Thus, if land wealth falls, and housing
wealth remains unchanged, net foreign assets must rise in order to keep total
wealth unchanged. 1In long-run equilibrium, therefore, the fall in land wealth
is balanced by a rise in net claims on the rest of the world. On the

transition path, there must be current account surpluses on balance in order

to generate the steady-state rise in net foreign assets.

Section 4. A Formal Model of Land Use in the Macroeconomy
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Consider the following formal framework, which is the basis of the large
simulation model in the next section.  The stock of land is distributed

between housing and agriculture as previously described:

(1) L = LF + LH

Food i{s produced using only land (this assumption is made here only for
convenience; it is relaxed in the simulation model). Without loss of
generality, we normalize units so that one unit of land §roducés one unit of

food:

(2} F.o- LF

For simplicity, the output all other final goods is denoted by Q, and is

assumed to be fixed, produced by a fixed stock of labor.
3y, Q. =.Q

The discounted: value of the stream of current and future Q is the value of
human wealth in this model.  The output Q is used for investment in housing,
I; final domestic consumption expenditure CQ; and exports, X; so that G = I
+ . C + X.

Q

The housing stock (and also the flow of housing services, which is assumed

to be a fixed ratio of the housing stock) depends on reproducible capital in

housing, K , and land, according to a fixed proportions production technology:
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(&3 H = min (K / u , LH VAR'S

We assume that housing is provided by a housing industry, which purchases the
land end makes the capital investment. A unit increase of housing stock
requires u units of physical capital, and v units of land, and so has a

total purchase price of: u + v * where is the price of 2 unit

I

of land. Equilibrium requires that the market value of an existing house,

ap

Gy

should also equal its reproduction cost. {This arbitfage relationship
assumes that there are noicosts of adjustment in gltering the stock of housing
either in s positive or negative directioﬁf In the simulation model, costs of
adjustment due to capacity constraints in the construction industry alter the

arbitrage relationship slightly.) Therefore:
(5) qy = u v * g

In addition to the problem of adjustment costs, there are several important
qualifications that must be made to (5). Most importantly, the model so far
assumes that all land is homogeneous, and equally substitutable between
housing and agriculture. Land, however, is almost inherently heterogeneous,
in that land in different locations will earn differing spacial rents. Land
in downtown Tokyo of course greatly exceeds the price of land on the
metropolitan fringe. There is another factor of production, location, that
earns rents and contributes to the value of houses. Empirically, it will be
important to account for those spatial rents. A percentage change in 9 will

have a far larger effect on the proportionate change in housing costs in the
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fringe than in the city center. We return to the theme of spatial rents in a
later subsection.

The price of a unit of land is given by the discounted value of future
marginal value products of land in the agricultural sector, plus any subsidies
s. that might be given to landowners. Each year, a unit of agricultural land
earns. a rental Pp plus the subsidy 5 . The price of land is such that the
total yield on land (capital gains plus rental yield inclusive of the subsidy)

should equal the market interest rate:
6y ~ap/ap + (pp*+s) /gy = T

In & full steady state,; with pF ., s, and r all constant, (6) reduces simply

to:

Of course the land subsidy would have to be financed through other taxes, T,
with a present value T = (s * F)/r .
Similarly, the full return on a house should also equal the market return.

With rental payments equal to Py we have the following:
7 qy /gy + Py/dy = T
In a steady state, with Py and r constant, we have:

(7 -
(7') qH PH VAR 4
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The model is closed by specifying consumptién demand and the market
clearing conditions. We use here, without detailed elaboration, the Blanchard
model of identical individuals who maximize inéertemporal expected utility,
subject to the probability p of death each period. When p=0, the model
behaves like the case of households with an infinite horizon. When p is close
to one, the model behaves more like an overlapping generations model.

Intertemporal optimization leads to a simple formulation for consumer
behavior. Each household consumes a constant proportion of its total wealth
each pe%ica, with :ﬁe propertion eéusiling d+p, where d is the subjective rate

of time discount: - - : ) -
(8) C = (d+p) W

We assume that the parameters have values such that: r > d4 > r- p. The first
inequality assures that the stock of non-human wealth is positive. The second
inequality is made to assure stability.l7

One criticism of our model specification is that it ignores the possibility
of target savings for house purchases. 1Ito, Havashi, and Slemrod(1987),
amongst others, have discussed how savings in Japan may be artifically high
due to credit market imperfections which cause the young to save for large
down payments towards housing purchases. Any policy whicg resulted in a
change in the price of a housing unit could in turn affect the steady-state
level of wealth by changing the savings of the young for this purpose. Our
model, which assumes perfact capital markets, ignores this so-called "house

savings" phencmenon. Both the dynamic and long-run effects of changes in the
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price of land on savings due to this motive are quite complicated. In
particular, they will depend upon the nature of the unde?lying liquidity
constraint, upon the elasticity of demand for housing services, and upon
whether or not the optimal timing of an initial—purchase changes when housing
prices change. The linkage of "house savings" and land values will be
considered in future research.1

Total wealth, W, is the sum of human wealth, E , foreign assets, B, housing
wealth qH * H, and wealth In farmlands, net of taxes T:

(9) W = E + B + *H o+ g *F ST

Ih
Human wealth 1s just the discounted value of the exogenous output flow Q. A

key to Blanchard’s model is to note that for an individual agent, human wealth
is discounted by (r + p) rather than simply r, since after the agent dies, the

flow of labor income associated with the particular agent vanishes.: Thus,

(10) " E- - = Q/(xr + p)

We will denote all wealth except E as non-human wealth NE = W - E.
Finally, we divide total consumption among its constituent parts. We .
assume that households spend a constant share of their consumption on food,

housing, and the rest, so that:

(11)(a) Pp * Cp = sp * C
(b) Py * H = Sy *  C
(c¢) CQ - (1 - sF - SH) *’ [0
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Total exports are given by output Q minus C minus investment in housing,

Sy
I. Total imports are simply net imports of food, given by CF - F (we assume,

without loss of generality, that the world prices of Q and F are both equal ro

1.0y. Thus, the trade balance is given by:
(12) T = Q + F - (C. + € - 1

The overall current account, with equals the instantaneous change in B, is

then given by: ) : -
(13) B = B <+ TB

ﬁe assume perfect capital mobility with the interest rate r fixed
exogenously in world markets such that agents can borrow and lend freely at
the international rate r, subject only to their long-term budget constraint.

The model is closed with alternative assumptions about the food market.
Under conditions of completely prohibited trade in food, as now exists in
Japan with respect to rice, the food market must obey CF = F, with the
domestic price Pp greater than the world price pF* -1. Alternatively, with
free trade in food, we must have domestic and world prices equal. Thus, we

will use two alternative assumptions:
(l4)(e) €, = F (food autarky)

() pp = pp =1 (free trade in agriculture)
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It is useful to note that under either assumption, the current account

equation in (13) can be rewritten as GNP net of total consumption and total

investment (the term in parantheses is GNP):

.

(13')5-(IB+Q+pF*F+pH*H)-C-I

To see how to get from (13) to (13'), note that we can add and subtract Py *
H to the right hand side of (13) torobtnin as the RHS, B + QG + F + pH *

H. - (C, + €. + * H) - 1 .- Then note that F - C_ egquals * (F

Q F Py . F
- CF) under either (l4){a) or (l4)(b). Then, we can substitute for F - C

Pr
F
in the RHS of (13), and replace the sum of the components of consumption by
overall consumption C. We thereby arrive at (13').

We now consider a number of'altetnative experiments.  The first 1s trade
liberalization, t.e. a shift from equation (14)(a) to equation (14)(b). Then,
we turn to a shift in land taxes and a change in the land-house ratio. In the
next subsection we analyze the steady-state implications of these changes, and

in the subsequent subsection we examine the dynamics.
Steady-state effects of the policy changes

To understand the workings of the model, note first that there is a fixed
ratio of non-human wealth, NE =~ W. - E, total wealth, E, housing wealth, and
total consumption spending, C, to Q. These ratios are found by setting the
current account equal to zero, and substituting the various values for wealth

and consumption. The results are as follows:
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(15)(a) NE - a *

1 Q
(b) W = a, * .. Q .
(e} qu*H = &, % Q
(&) cC = a * Q

vhere &, = (I - d)/{(d+p-ti(r+p)] > 0 & = a) + 1/(r+p);

a, = (sH/r) * {(d+p) * a a w (d+p) * a

3 2 4 2

Now note what happé&s when a trade liberaliz;tion occurs. The price of
food falls to ;brld levels, and the price of land, which>is rhe discounted
value of food prices, also falls in the same proportion. It should be clear
from (15) that total wealth and non-human wealth must remain unchanged in the
new steady state after the shift in policy. Moreover, the wealth in the
housing stock gH * H will also be unchanged, with qy falling while the
physical housing stock H rises. 1In the new steady state, the decline in land
wealth will be matched by a rise in net foreign assecs.19

To calculate the long-run decline in land wealth, note that the price of a
unit of land falls in equiproportion to the drop in the price of food. This
causes the value of a housing unit to fall by a smaller proportion, since land
constitutes only a fraction of the value of a house. The change in the level
of ay is siﬁply v multiplied by the change in 9 The change iﬁ the gquantity
of housing is the inverse of the change in Ay since the product 9y * H does
not change. The change in H determines the change in F, since H + F = L.
Therefore, we can now calculate the total decline in land wealth, qp * F,

since we have derived the fall in F, and know the fall in qF already. The
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rise in B in the steady state must match the fall in 9 * F, in order that
total wealth remains unchanged.

As we will see in the next subsection, the dynamic adjustment path is more
complicated, however, because the shift in policy spurs a rise in the physical
quantity of the housing stock and the stock of non-residential structures. At
the time of the liberalization, housing investment rises, tending to drive the
economy into a temporary current account deficit. The boom in housing is
short-lived (indeed instantaneous in this particular model), however, and the

economy moves to trade surplus. Thus, the net foreign asset stock initially

falls, but then rises again to above thé initial leyel. . -

In the more carefully specified simulation model of the next ;ection, the
investment boom in housing extends beyond the first period. This is because
housing investment in the more elaborate model is supplied by a& construction
industry, that produces houses with a rising marginal cost in the short term.
Thus there are "external™ costs of adjustment in the short-run housing boom,
with the price of housing being bid up by the limited capacity of the
construction industry. This short-run rise in construction costs has the
effect of spreading out over several periods the adjustment of the physical
stock of housing.

We can similarly use. the theoretical framework to study the effects of
other types of changes in land policy. Consider, for example, a policy of
reducing the current tax preferences in favor of agricultural land, which are
proxied by the subsidy s in the model. It is simplest to study a reduction of
s in the free-trade version of the model, in which domestic food prices are
fixed at world levels. 1In this case, the presence of the subsidy drives up

the value of a unit of land 9 in the amount s/r, and thereby drives up the
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value of a unit of housing, Gy since q, is equal ( u + v * 9 Y.

Since ay * H is a fixed multiple of Q, the rise in ay due to the subsidy s
must be matched by a fall in the physical housing stock H. Since total land
is equal to L = F + v*H, lower H means greater F. In summary, a subsidy to
agricultural land raises the price of farmland, and causes a shift in land
allocation from housing fo farmland.

Note that the subsidy on farm land must be financed with offsetting taxes.
Each period the subsidy is s * F, so that the discounted value of offsetting
taxes is T= { 8§ * F )/ r . Note that the value of farm land pet of taxes is
9% * F - TN-

E{(pF + 3)/:} *F - (s * F)/r = ( Pp * F ;/ r. Under free trade, P is
fixed on world markets.

Now, suppose that s is reduced from a positive level to zers. Clearly, the
housing stock H will rise and ay will fall, with qy * H remaining unchanged in
the new equilibrium. The value of land net of taxes is reduced, since F will
fall as H rises. Total wealth must remain unchanged, as do housing wealth and
human wealth, while farm wealth net of taxes must fall. Therefore, net
foreign assets B must rise. Once again, the shift in policy causes a rise in
the physical stock of housing, as well as a rise in the long-run net foreign
investment position. The result, therefore, is likely to be a short-run
current account deficit as the investment boom in housing takes places,
followed by even greater current account surpluses in the future as households

'rebuild their stocks of wealth.

As a third kind of experiment, consider a shift in zoning which allows for

more housing per unit of land. A simple example would be an easing of

restrictions on the construction of high-rise apartment buildings. 1In this
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case, the parameter v is caused to fall, since v measures the land input to a
unit of housing service. Consider the implications under a free trade regime,

in which Pr i{s fixed on world markets. When v falls, the value of a unit of

housing will also decline in the ;teady state, since qy - v + v * qp = u + v *
(pF /. r).  The fall in qy results in a rise in H in the long term, since the
product of ay and H are fixed. Therasfore, as in the previous example, the land
in farms, F. must fall, and the value of wealth in farmland must also decline.
The result will be an offsetting increase in B. Once again,.the likely time

path for the economy will be that the reduction in v is followed by a housing

boom and current account deficits in the short term, and a seguence of even

larger current account surpluses in the future.
Dynamic Adjustments to the Policy Changes

With a little preliminary rewriting of the equations, the dynamic
adjustment process 1s surprisingly easy to specify.  We focus here omn the
example of trade liberalization. The other cases can be worked out by close
analogy. The key is to consider the dynamics of wealth adjustment. Total

wealth is equal to W =0Q / (r + p) + * F .+ dy *H + B - T . From

dF

the housing arbitrage condition, -u 4+ Vv * qp . SO we can see that g * F +

9y

* H = qF *# (F+v*H)y +u* qH - qF * L+ u*H = qF * L + K , where

L is total 1ahd. and K is the stock of housing capital. Moreover, for all of

9y

the experiments that we are considering, 9z is fixed ( usually at qp = pF*/r -
1/r ) after the policy change. Thus, we may write:
W=Q/ (r+p)+ 9 * L + K+ B - T . Along the adjustment path, the

following variables are fixed: Q, r, p, qF, L, and T.  Thus, in rate of
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change form, along the adjusment path we have:

(16 W = NE = K + B

4t the moment of a policy change, however, ¥ will change discretely when qF

changes discretely. Let d(w0> signify the discrete change in wealth st the
instant of the policy change. At the instant of the change, the only possible
wealth effects are the change in g and the change in T, since the sum K + B

{s fixed at any instant. Thus:

(17) 80y = dlagy) * L - ATy

(In the trade liberalization example, d(TO) LR

Now, turn to the balance of payments condition (15). We know that Q + Py
* H + pF * F + rB can be rewritten as r * NE + (r+p) * E, where NE
is non-human wealth and E is human wealch.zo Then, since C = (d + p) * W, we

have:
(18) B = (r-d) *E + (r - 4 - P) * NE - 1
Now, bring I to the LHS of (18), and use (16) to write:

(19) W = (r-d)* E + (r-d-p)*NE

Finally, define ne = NE - NE , where NE 1is the steady-state value of NE.

Then, since E is constant in (19), and since W = E + NE, we can re-write (19)
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as:
(20). ne = - (d+p -1} * ne

At any instant, the housing market must clear. Since there are no costs of
adjustment in housing investment the housing stock can change discretely at
any instant in order to maintain housing market equilibrium. This discrete
change should be thought of as a very sharp, short-term housing boom, one
which would be spread out over time in the presence of costs of adjustment to
housiqé investment. Markec"clearing in housing requires7th§t rpH * H = Sy

* (d + p) *W. ﬁoreover, Py~r * - u + v* Qg and H = K / u , so that

s 9y

market clearing in housing requires that:
(21) K = [u=* Sy * (d+py*W )/ [u+vH g }

At the moment of a policy change, both W and 9 fall, and the instantaneouse
effect on housing demand 1s indeterminate. On the one hand, wealth falls,
depressing housing demand. On the other hand, the price of housing falls.
For. a. small change in'qF, a simple calculation establishes the following
proposition:

The demand for housing rises {falls) on impact as long as the

initial value share of land costs in total housing ;xceeds {is less than})
the initial share of land wealth in total wealth.
The condition for a rise in housing demand upon a fall in 95 is almost surely
satisfied, since actual data suggests that the share of land costs in housing

appears to be well above the share of land wealth in total wealth (including
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buman wealth) . Note that in long-run equilibrium, X pust rise after s fall
in 9z since the numerator-in (21) returns to its pre-policy change level ({.e.
W recovers to its initial wvalue) while 9 in the denominator is permanently
reduced,

At the moment of the policy change, the housing capital stock changes
discretely in the amount d(Ko). How 1s this discrete change in H financed?
The answer is: foreign borrowing, i.e. the country runs an instantaneous
current account deficit to finance the jump in K ar the moment of the policy
change. In particular, we have:

(22) 4(B - - d(KO)

o’
Along the path of adjustment, wealth rises, and according te (21) so does
K. The adjustment path i{s one of rising K, B, and overall non-human wealth,

ye. 21

We can now finally put the pleces of the dynamics together. Consider the
effects of a trade liberalization that reduces pF from a high, autarky level
te the iower world level. On impact a5 fells, and so therefore does overall
wealth. ne, which measures the gap between NE and its steady state value,
becomes negative. Also, the demand for housing rises instantaneously because
of the fall in land costs, and so the housing capital stock jumps discretely
at the moment of impact, with the investment boom being financed by foreign
borrowing. Over time, non-human wealth NE recovers to its long-run level, as
the economy runs current account surpluses, and accumulates net foreign claims

B. 1In the long run, B rises above its initial value. Along this path of
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current account surpluses and rising wealth, the housing stock also rises,

according to (21).
Some Spatial Considerations

Our model certainly overpredicts the wealth effects of a change in food
prices, since land is treated homogeneously, and all land in the economy,
whether in an agricultural district or in the Ginza, is assumed to fall in the

same proportion. In fact, the value of land in advantageous locations will

command a market price above the pri;é available in agricuiture, and the
proportionate.drop in land values will be less than for agri;ultural land. In
this section we .talk about some of the implications of introducing locational
rents as a way to relax the unsatisfactory assumption of homogeneous land.
Consider the following elementary extenslon of the model. Suppose that
proportion n.  of the population lives in the central city, and pfoportion 1-
n lives in the outside of the city.  All farm land i{s in the outside of the
city as well.  For the moment, suppose that because of the capacity of public
amenities, the placement of job sites, etc., there is no migration of
households betweern the two zones, so that the proportions . 'n. and 1-n are
fixed. = The two regions differ only in terms of land availability. In the
city, land is fixed at Lc and is used entirely in housing, LHC, while in
the outskirts, total L is equal to Lo. - LHO + LF . Urban land is
scarce, so that the man-land ratio is mucﬁ higher than in the outside of the
city: n/LC >> (l-n)/L0 . For all of the equilibria that we will look at,

we will also assume that n/LC > (l-n)/LH0

Aside from location, all households have identical tastes. In particular,
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they allocate an equal share of their consumption to housing. Under these

assumptions, the land price in the city will of course be higher than the land
- C

price in the outside of the city. In particular, Py - n* {d+p)*W/

(LC / vy , and

0
Py

s}

C
- -m e 2wy 0w, w5 >y

cutskirts, we have pHO - u*r 4+ v* 9p where qg is the velue of a unit
of land in egriculture. Note that when Qg changes, say because of z
liberalization in trade, only in the outskirts of the ¢ity will the price of
heousing change.

It can easily be cheéked that 2ll of the earlier conclusions will stili
apply concerniné'the censtancy of the ratios of Q to all of the forms of
wealth. The magnitude of the wealth effects of the policy change will now be
considerably smaller, however, because only (l-n) proportion of the
population will experience & fall in land prices, and & consequent reduction
in housing prices.

Now suppose that there is free mobility across the two regicns. Suppose
that the urban center is preferred because of amenities {e.g. schoels, sccial
services, public transport, etc.). The population will sort ftself out until
individuals are indifferent to living in the two regions. This will occur
when the costs of housing in the urban center are sufficiently above the costs
in the outskirts to compensate for the difference in amenities. Now, when
agricultural land prices change, land prices both in the city and the
outgkirts will change, because lower land prices in the periphery will induce

out-migration from the center, thereby relieving demand for the scare urban land. It is
still probably the case, however, that the proportionate decline in land

prices in the outskirts will be higher, and perhaps significantly so, than the
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proportionate decline in land prices in the center.

Section 5. Structural Change and the Balance of Payments in A Dynamic Mulci-

Sectoral Simulation Model

In this section, we attempt to take a step toward empirical implementation
of the preceeding model by specifying a more appropriate multi-sectoral
simulation model of the Japanese economy. The exercises in this section are
still not true "empirical” estimates in the normal sense, however, for two
reasons. First, the model {tself {s in a very preliminary forﬁ (weigffer it
here as a spur to research more than an illustration of finished researchj.
While we a still rather crude attempt to calibrate the model to mimic the
Japanese economy, we do not make econometric estimates of the key behavioral
relations in the model, but rather make "guesstimates™ of parameter values.
These guesses must be subjected to statistical scrutiny in later work,

The model that we will describe takes as given the values of key variables
in the international economy, especially U.S. interest rates and the levels of
output in the U.S., Europe and the developing countries. We are planning in
the near future to integrate this model into the multi-country simulation
model that we discussed at the beginning of the paper, both to study the
effects of foreign policies on Japan, as well as to allow for the effects of

Japanese policy on international variables such as U.S.-dollar interest rates.

The model is described in some detail in the appendix. It is a five-sector
model of the Japanese economy, focussing on: food, manufacturing, services,

durables, and construction. - The "durables" sector is a sector that produces
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equipmenc’capital for investment, as well as non-housing consumer durables for
households. Th; manufacturing sector includes all manufacturing except that
which is produced by the durable gocds sector. These sectors each use primary
inputs (capitel and labor, and land in the case of food and construction) to
produce value added, which is then combined with inputs of the other sectors,
and with imported intermediate inputs, to produce final outputs. In addition,
the agriculture sector and the housing sector use land in producing wvalue
added.

An input-output structure among the sectors is specified, with the input
Tequirements éepending on relative prices in the économy. Th inpﬁt-outpu:
structure worksras follows. All sectors use ianufacturing and services as
intermediate inputs, while food, durables, and construction are not
intermediate inputs intoc the other sectors. The durables sector, as just
indicated, produces the good used for equipment investment throughout the
economy, as well as the non-housing durables for households. The construction
sector produces physical capital for housing, and physical capital for non-
residential structures.

The housing sector is specified slightly differently from the preceeding
theoretical model, though without important economic effect. In the
simulation model, owners of housing physical capital do not own the land under
their buildings. Rather, they rent the land each period, at the same rental
rate as the land in agriculture. Since the discounted value of those rents is
equal to the value of a unit of land, the owners of housing are indifferent to
paying & per-period rental (as in this model) or to owning the land, as in the
theoretical model of the previous section.

Empirically, we allow for heterogeneity in land holdings by assuming that
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land in the urban centers is a fixed constant price above the price of land at
the periphery (where the agriculture/housing margin is shifting). Thus, when
agriculrural land values decline, so to do urban land prices, by the same
absolute amount {(and obvicusly, by a smaller proportionate amount). In the
calibration of rhe model, we assume that urban land not at the margin of
substitution averages approximately three times the value of agricultural
land.

Each of the secrors is assumed to be perfectly competitive, with value-
maximizing firms. - In each period, the cepital stock In the sector is given,
Vthough labor may flow freely across the sectors in each period.  Thus the wage
is equalized across sectors and frictional employment problems resulting from
sectoral changes are ignored at this point. The nominal wage is set one
period in advance, at a level that in expectation will be compatible with full
employment. Thus, 1ln the absence of a contemporanecus unexpected disturbance,
employment will always be at the full-employment level. = This specification is
made to reflect the high degree of flexibility of Japanese labor costs in
response to disturbances in the economy, though the assumed flexibility is
perhaps too extreme in the current version.

Firms make investment decisions subject to convex costs of adjustment in
the firm's capital stock, along the lines of Hayashi (1982). This makes the
firm's investment decision a function of Tobin’s q, which is the ratio of the
firm's equity value to the replacement cost of capital. In this now-familiar
specification, shocks to the sector which increase current and future
profitability lead to a rise in Tobin's q, which may be thought of as the
discounted value of future marginal products of capital, divided by the

replacement cost of capital. The rise in Tobin's g then induces an
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sccumulation of capital in the sector. Over time, as the capital stock
increases, there is a decline in the marginal product of capital today and in
the future. Tobin’s q falls; and fhe investment boom subsides.

The fact that firms make investment decisions based on rational
expectations of the entire time path of future profitability sets this model
apart from standard CGE models, which typlcally specify myopic investment
behavior. S;chs has assumed dynamic investment optimization in several
earlier simulation models, such as in Lipton and Sachs (1983} and dynamic

models of McKibbin and Sache. Most of those sarlier models focussed, however,

™
|

o

™

on the interaction of éeverel one-sector ecoﬁomies. A recent extension o
Tobin's gq approach to a one-counfry modei withra multi-sectoral ecornomy is
Goulder and Summers {(1986), who use the apprvach to study the effects of U.5.
tax code changes on U.S. investment. The present paper i1s close in spirit to
that of Goulder and Summers, though unlike the Goulder and Summers study, our
model i1s a monetary model, and allows for a full linkage of the sconcmy to
international trade and capital markets.

We assume that the economy 1s completely open to international movements of
capital, and that domestic and foreign assets are perfect substirtutes, in the
sense that expected yields on yen and dollar (i.e. international) assets are
equalized period to period. The werld interest rate in dollars is fixed, so
that the period-to-period expected return on domestic assets, when expressed
in dollars (i.e. when corrrcted for expected changes in the exchange rate), is.
fixed at the international level. All domestic assets are alss considered to
be perfect substitutes among themselves. Thus, the financial yields on land,
housing, domestic equities in each sector, government bonds, and foreign

bonds, all have the same ex_ante returns in every period. Household

B 35



behavior is along the lines of Blanchard(1985), as described in the previous
section., Households with a random time horizon, and a fixed probability of
death each period, make optimizing intertemporal consumption decisions. Once
the total amount of consumption each period is decided upon, the consumption
spending {s allocated to several final goods according to a Cobb-Douglas
utility function. Thus, the share of consumption allocated to the various
consumption goods is fixed. The consumption goods are: food, housing, other
consumer durables, other consumer non-durables. The other consumer non-
durables include domestic goods as well as imported final goods. .

Consumer durables are handled in a special way, deserving separate note.

We assume that there 1s a separate consumer durables industry that rents
consumer durables (which we define to include housing and all other durables)
to the household sector. The supply of durables thus depends on the
investment decisions of the durables sector, and the rental rates on consumer
durables clear the durables market period to period.

The model is specified in non-linear form, and then numerically linearized
around an initial equilibrium. Certain variables are linearized in the levels
(generally, output gquantities), while other variables are linearized in the
logs (in most part, wages, prices, and the exchange rate). This strategy is
followed for computational purposes. The linearization helps .us to solve
efficiently for the rational expectations path of the economy, as well as to
calculate optimal policy rules given a prespecified intertemporal quadratic
loss function for the economy (However, we do not compute any optimal policy
rules in this paper.)

To summarize, the model is an elaborated computable general equilibrium

(CGE) models of the Japanese economy, with several features that set it apart
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from standard CGE models. First, and most impor;anc, it is truly dynamic,
with firms and households making dynamic savings and investment decisions
based on rationai expectations of the future economic environment. In
contrast, most CGE models have static decision functions for savings and
investment. Second, it gives special focus to the nexus of land in housing

and agricultural production, which is the focus of our analysis.

Simulation Results

. At this preliminary stage of investigating and calibrating the model, we
present only two simulationsf The experiment is a iiberaliéacion of food
imports (as noted earlier, experiménts involving land tax chaﬁges migh; be
more relevant for the current policy discussions; we will pursue these other
simulations in later work). We assume that domestic food prices are 50
percent above world levels, and are kept there by a fully prohibitive rariff.
The tariff is then removed instantly and permanently in the first year of the
simulation. We study two cases of the Blanchard mcdel: p = .01 (expected time
horizon = 100 years) and p = .05 (expected time horizon = 20 years).

Consider the longer time horizon first, as shown in Table 3. As soon as
food imports are liberalized, the price of food in nominal Yen terms falls by
38 percent, while the Yen exchange rate depreciates by 13.4 percent. {(The
overall effect is a decline in $§ prices of 50 percent). Land wealth falls by
38 percent of GNP, and tot:l wealth falls by 29.6 percent of GNP. Since the
change in consumption is (d + p) times the change in wealth, with d=.05 and
p=.01, we find a change in consumption of 1.78 percent of GNP. Because of the
fall in land prices, value added in agriculture falls by 0.91 percent of GNP.

As the housing capital stock rises, further encroaching on land utilization in
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Notes to tables:

1) All wvariables unless otherwise stated are recorded as
deviations from Dbaseline measured iIn percentage units of
GNP.Nominal wvalues have been deflaced by the gross output
deflator . All prices and exchange rates are recorded as percentage
deviation from Dbaseline.Interest rates show deviations of
percentage values.Value added is shown as deviation from baseline
of actual gquantities in percentage units of GNP.



agriculture, the agricultural output falls further, reaching a decline of 1.84
percent of GNP by the fifth year.

The decline in consumption causes savings to rise, in this case by 1.11
percent of GNP. At the same time, though, there is a significant increase in
structures investment, both in housing and in non-residential structures. The
overall investment ratio rises by 1.09 percent of GNP in the first year, and
remains at 1.11 percent of GNP above baseline for the following few years.
Note that the savings rate begins to fall in the second year, so that the rise
in investment exceeds the rise in savings. thereby sending the current account
intordeficit. By the third year, the current account deficit is ab;ut 0.3>
pefcent of GNP relative to the baseline, and by thé fifth year the: current
account deficlt i{s about 0.5 percent of GNP relative to the baseline.

Unlike the theoretical model, there is no one-time boom in housing or
structures. Because the construction industry is only about 10 percent of
GNP, the rise in structures investment of about 1.4 percent of GNP is a
significant increase in output in the industry, which strains {ts capacity,
causing the investment boom to be spread out for several years.

Finally, notice the sectoral distribution of output in the years following
the shock. Naturally, the agricultural sector is the big loser, witp a very
sharp drop in output. All other sectors show some increase in output, with
construction showing the biggest gain in value added originating.

The simulation i{n Table.4 carries out the same exercise but with shorter-
lived households. We expect from the theoretical discussion that the wealth
effect of the land decline will hit consumption harder in this case, with the
result that the rise in savings should be larger. In fact, there is now a 1.7

percent of GNP increase in the saviags rate in the year of the shock, which
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now significantly exceeds the investment buildup. The current account thereby
moves into surplus. Note, impdrtantly, that the size of the investment boom
is very close to the earlier simulation.  The Blanchard parameter p does not
importantly affect the speed or size of the investment buildup, only the size

of the decline in consumption following the fall in land prices.
Section 6. Conclusions and Extensions

The taking-off point for this paper is the current Japanese policy goal of
stimulating domestic demand. ' That policy aim has several motivations: (1) to
counteract contractionary effects of a shift in the U.S. policy mix towards
fiscal contraction and monetary ease; (2} to reduce Japan’'s trade surplus in
order to reduce protectionist pressures in the rest of the world; and (3} to
rectify distcrtions in the Japanese economy that give advantage to foreign
investment over domestic housing investment. We argued in Section 2 of this
paper the Keynesian case (argument 1) for a policy-led demand expansion is
rather weak empirically and theoretically.  The shift In the U.S. policy mix
is unlikely to have highly deflationary consequences for the Japanese economy;
indeed the changes couid well be expansionary. . We also noted, however, that
even with a substantial shift in the U.S. policy mix, Japan’s external
surpluses were likely to remain large. Therefore, if there is indeed a
pressing case for reducing those surpluses, further policy actions would
likely be necessary. 'We pointed out two actions that would almost surely be
effective, though perhaps at high cost: a return to the large budget deficits
of the late 1970s, and a return to capital controls. The unattractiveness of

these measures has led policymakers to consider additional ways to spur
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private {nvestment, particularly housing investment.

These possible measures, Iinvolving changes in land-use policy, are the
focus of sections 3 and 4 of the paper. Several kinds of policy measures were
considered: (1) trade liberalization in foodstuffs; (2} changes in zoning
crdinances; and (3) changes in the tax treatment of agricultural and housing
real estate. We introduce& a theoretical model fo study the interactions of
land, savings, and investment. The purpose of this model was to emphasize a
number of linkages which are particular to Japan, and could have important
implications for the effects of policy upon the Japanese economy. The key
point from this discus;ion is that these poli;ies have effects both on
investment and savings, often witﬂ indetefminate signs. In general, policles
that reduce agricultural land values tend to raise savings, the external
surplus, and the net fereign investment position, while at the same time such
policies tend to raise housing invesment, thereby lowering the external
surplus and the net fcreign investment pesition. In the models that we
studied, the housing effect is necessarily short-lived. 1In the long run, the
savings effects dominate. Most of the policies considered that would
contribute to a short run housing boom would alsc lead to current account
surpluses in the longer term, and an actual increase in the economy’s nec
foreign asset position. We emphasize that these results are derived from a
highly stylized model of the Japanese economy, and that more definitive
results could only be obtained by carefully examining the other important
linkages which we have discussed above, but have not chosen to focus on in
this paper.

A multi-sectoral simulation model was then introduced, to begin the process

of quantifying some of these effects. We stressed the rudimentary nature of
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the empirical estimates, but presented them both to give an order of magnitude
and . to encourage further empirical investigation of these issues. We noted
that the size of the current account effects from the policy changes depends
importantly on the nature of intertemporal consumption behavior. The more
short-lived are the horizons of households, the more likely it is that a
reduction of land prices would produce a rise in the external surplus, rather
than the fall that is goal of the policy.

Let us conclude with several observations about the research agenda in this
area. In our view, it will be frujitful to proceed with & more careful .
éuantification and specification of a model Iiké that presented in Sec;ion [
Most imp;rtantly, we need to broaden the scope of our theoretical work in
order to determine the relative importance of the various tax and trade
policies in maintaining cthe high price of land.  In empirical work, much more
information must be included about the patterns of land use in Japan, and the
technical tradeoffs between alternative uses of land. Even rudimentary
information such as the average ratios of land to fixed capital in various
uses should be investigated more fully. Also, the response of that ratio to
relative price changes should be examined econcmetrically.

It should be possible to test directly for the effects of land prices on
the cost of housing and on the demand for housing.  Moreover, the links of
land prices to agricultural policies could also be studied fruitfully. The
extraordinary ﬁremium of rice prices above world market levels is a relatively
recent phenomenon, dating back to the late 1960s, when the regulations
involving price maintenance for rice were changed. From the early 1960s to
the late 1960s the premium of the domestic price of rice over the import price

of rice rose from about 20 percent to more than 100 percent,22 It should be
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possible to study the effect of this policy change on contemporaneous land
prices and land use patterns. Another area where gquantificetion is
importantly needed is on the effects cof tax policies on land allocation
decisions. Little seems to be known rigorously about the overall effective
tay rates on the different uses of land.

The model has so far neglected various potentially important linkages of
housing investment with other forms of spending, that could significantly
affect the quantitative estimetes. Various kinds of consumer durables
expenditures, such as on furniture and household appiiances, are complementary
with hoﬁ;ing investment. It is widely bélievedithat_sapap's>relatfve1y low
stock of housing relative to income is matched by a low supply ;f other
consumer durables relative to income. Indeed, an important reason for the
difference in U.S. and Japanese household savings rates is the fact that
American households save a much larger share of income in the form of consumer
durables (which typically gets counted as part of congsumption rathey than
savings). To the extent that a decrease in land prices stimulates housing
demand, it {s likely that it would also stimulate the demand for other
consumer durables, thereby increasing the 1liklihood in the short run of =
significant reduction in the external surplus. Similarly, one presumes that
zmany forms of public investment spending (e.g. on sewage and roads) should
also rise in tandem with a housing boom. These complementarity effects in
private demand can be investigated through empirical estimation of consumer
demand systems.

& further major ares for empirical investigation is the fiscal implications
of the land-use policies.‘_The current policies of high internal price support

for food, for example, have large direct budgetary consequences. A reduction
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of such price supports would not only lower internal land prices but also free
up government resources for public investment spending. - (In. our thecretical
model, we assumed that reduction in subsidies s were matched by reductions in
taxes T; alternatively we could have allowed for reductions in s to finance
increases in public sector investment). Similarly, land sales by the
government would probably reap enormous revenues, that could also provide the
fiscal base for higher public investment spending.

An important theoretical area that should be investigated further involves
the welfare and distributional implicgcions of alternative policy changes.
One of the motivations for many of the pfoposéd changes in land-usérpolicy is
the current market distortion against housing investment. How large. are the
welfare costs of such distortions, and how would the welfare of different
generations and different sectors be affected by elimination of those

distortions?
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Table 2. Value of Land and Structures in Japan and the United States, end-
1984, $ billion (calculated at Y251 = $1)

Japen United States
Value of Land - 3690 2896
-- as percent 317 79
of GNP
-- &8s percent 54 24
of net worth
“Value of Farm land 19 18
as percent of total ' -
land
Value of Residential 616 3308
Structures '
-- as percent 53 90
of GNP
-- as percent ’ 9 27
of net worth
Value of Non-Residential 594 1902
Structures
-- as percent 51 52
of GNP
-~ as percent 9 16 )
of net worth
Percent of Non-Farm 71 8 31
Land Value in Total Value
of Structures
Memo Items:
GNP 1160 3662
Net Worth 6827 12091
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a For Japan, the measure is the ratio of the value of "land under buildings"
divided by the sum of the land value and the net fixed capital stock in
structures. For the U.S5., the measure is the value of non-farm land divided
by the sum of the value of non-farm land and the net fixed capital stock im
structures.

Sources: For Japan, "Closing Stocks of Assets and Liabilities by

Institutional Sector (1982-1984)", Statistical Yearbook of Japan, 1985, p.
563. For the U.S., "Balance Sheets for the U.S. Economy, 1947-86, Board of
Governors of the Federal Reserve System, May 1987; and "Summary of Fixed

Reproducible Tangible Wealth Series, 1925-86", in Survey of Current Business,
November 1987, p. 36
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1. See for example M. Yoshitomi (1986).

2. Bergsten and Cline contended in late 1985 that "Japan, as the second
largest economy In the world and perhaps the major beneficiary of an ocpen
trading system, must alter its fiscal policy substentially and go the extra
mile to deal with the criticisms so widely leveled against its trade
policies.” See Bergsten, C. F. and W. R. Cline, "The United States - Japan
Economic Problem”, Institute for International Economics, No. 13, October
1985, p. 129, More recently, Marris has srgued for a Japanese fiscal
expansion: "Europe and Japan have not yet taken expansionary fiscal policy
action on the scale needed to offset the inevitable negative drag on their
growth as the US trade deficit i{s eliminated." 1In Marris, 5., "Deficits and
the Dollar Revisited", Institute of International Economics, August 1987, p. 39.

3. The role of structural policy measures, especially in the area of land
use, has been a major point of emphasis In several important commissions in
Jepan, including the Okita Advisory Committee for External Economic Relations,
April 1985, and the two reports of the Maekawa Commission. )

4. According to OECD estimates, the 1987 fiscal expansion amounted to
approximately & ¢.3 percent of GNP rise in the structural deficit in Japan.
Some commentators have attributed Jepan’'s recent rise Iin domestic demand to
this modest stimulus. In our view, more of the explenation lies in: (1)
falling real interest rates; (2) rising household wealth; (3) the terms of
trade improvement in Japan following the 1986 decline in oil prices, which
only recently have been passed on to consumers.

5. This caleculation is based on the assumption that Japan pegs the money
supply, and not the interest rate. The U.8. policy mix causes Japanese shortT-
term interest rates to fall. If Japan instead pegged the interest rate, it
might choose to reduce the money supply in response to the U.S. policy
measures, and this could turn the mildly stimulative effect into a mildly
contracticnary effect.

6. The U.S5. number probably overstates the land share of value, since the 31
percent is estimated as the total value of non-farm land in the U.§5. divided
by the sum of thisz value plus the value of net structures. Some of the land
counted in this ratio probably includes land that is not associated with
structures. The 33 percent estimate is taken from a study of Hayashi, Ito,
and Slemrod (1987), who cite a 1982 survey of the ministry of conmstruction.

7. Cited in The Economist, "Japan Survey", December 5, 1987, p. 31
8. To the extent that land and government bonds are highly substitutable
financial assets in private portfolios, and to the extent that government

purcahses of land have little affect upon the price of land, a bond-financed
purchase of land would have little effect on aggregate demand.
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9. The price of housing land {n Tokyo rose by about 95% in 1987, prompting
protests at the Bank of Japan's low interest rate policies, which were accused
of fueling land speculation.  In all of Japan, land prices rose only by about
7%, however.' (Data from The Ecopomist, December 5, 1987}

10. See the Economist, "Japan Survey,” December 5, 1987.

11.From personal correspondence with Mitsuhiro Fukac, Bank of Japan. The
majority of the remaining land (67% of total area) is covered by forests.

12 Roughly 10% of the labor force is reported to be employed in agriculture, a
much higher number than in other OECD countries, though part of the
discrepancy 1s due to the large number of Japanese whom report they ares part-
time farmers in order to take advantage of certain fiscal benefits.

13. The interim report of the Maekawa Commission made the following
observations: "2.4.1 The Enhancement of housing and socclal stock crucially
hinges upon the sclution of land problems; in particuler, the promotion of
land supply is indispensable. 2.4.7 there is an urgent need to undertake’
far-reaching measures in large urban areas in order to ensure the promotion of
the orderly supply of housing land and the stability of land prices. 2.4.3
In so dolng, 1t {s necessary to implement specific policies with special
attentlon to: &. rthe redistribution of space {e.g. easing regulations and
restrictions regarding the landfill reclamation of public waters, promoting
the conversion of paddy land to cther uses in urbanization promotion areas,
and reviewing zoning regulations), b. ' the intensive use of land (e.g. easing
regulations regarding on zotal floor space and promoting urban redevelcpment
work to meet the need for more offices and other commercial sites), c. the
greater use of unused or under urilized sites (e.g. promoting the tiore
efficient uss of government- and corporate-owned sites and encouraging the
conversion of abandoned plant sictes to housing sites), d. the utilizarion of
new modalities of housing land supply (e.g. formulas allowing joint-use with
the landowner, including land trust formulas and tenancy formulas), e. the
utilization of tax policy to promote the supply of housing land (e.g.
strengthening the application of taxation on agricultural land in urbanization
promotion aresas to mors approximate tax rates on residential land), and £.
the stabilization of land prices {(s.g. utilizing the National Land Use
Planning Act and levying higher tax rates on very short-term real estate
trading).

Quoted from the Interim Report, Speclal Committee on Economic Restructuring
{Chairman: Haruo Maekawa), December 1, 1986.

14. One interesting preliminary attempt to quantify the potential effects of
the Maekaws Commission recommendationsz is Takenaka and Ishii (1987). - This
otherwise informative study does not, however, attempt to explain the precise
economic channels through which the Maekawa recommendations would operate.

15. It is useful to make 2 small point about the political economy of land
use in Japan. There are important and well known political explanations for
the current land use policies in place. The ruling Liberal Democratic Parcy
is has long derived imporcant support from rural areas, which are
disproportionately represented in the Japanese Diet. Agricultural groups
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contribute heavily to political campaigns, and spend considerable sums in
political lobbying. Many of the policy changes that we will consider would be
difficult to carry out politically. Our focus in this paper is on the
economic implications of various possible policy changes, and not on the
liklihood of thelir implementation.

16 .Throughout the paper we assume that individuals are able to "pierce the
corporate and fiscal vefl". Given that a large amount of land in Tokyo, and
elsewhere in Japan, is owned by the corporate and public sector, we are
assuming that the fall in these land values will be reflected in stock prices
and future tax llabilities, and individuals will fully perceive these changes
in total wealth,

17. See Matsuyama, K. "Current Account Dynamics in a Finite Horizom Model,”

Journal of Internatjonal Economics, November 1987, pp. 259-314, for further

.details on the open-economy version of the Blanchard model.

18, In a simple economy where expenditure shares remain constant, i.e. a case
where consumer demand functions are Cobb-Douglas, and where the liguidity
constraint requires that agents pay & fixed proportion of the rotal cost of a
house as a down payment, then the steady-state expenditure on housing would
not change as long as steady-state income did not change. If the policy
considered had no effect upon the nature of the liquidity comstraint in the
housing market, than, in a model such as ours, the steady-state level of
aggregate wealth in the economy would be unaffected.

19.We assume throughout the text that the equilibrium is an interior sclution

where some land i{s used in the agricultural sector so that the marginal
product land is determined by the price of food.

20. This is because rB + p, * H + pF = r{B + (pH/r)*H + (pF/r) * T}
= 1 % NE, while §Q = (r+p)* E .

21. Note that from (16) and {21):

k e[ u* Sy * (d+p)] (é + é)/ {u+v* 9 i

Therefore, we szee that:

K=n+* B vwhere n = {u*sH*(é+p)}/[u+v*qF - u*sH*(d+p)}
It is easy to show that the denominator in the RHS of the expression for n is

positive., Therefore, since the change in W is equal to sum of the changes in
¥ and B, we have:

K = [n/(l+n)] W



B = (1/(l4n)] ¥

22. For an excellent discussion of the
rice policies historically until 1980
Otsuka and Hayami (19855 .

politics and economics of Japanese
, 8ee the studies by Hayami (1972}, and
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aps uled- odel

The simulation model described here is a dynamic, muti-sectoral CGE model
of the Japanese economy. The structure of the model is similar to the
McKibbon-Sachs global model: all agéents are rational and decisions are made
with perfect foresight based upon intertemporal maximization of utility and
profit functions. A major advantage of this model over other (GE models is
shat resources are allocated among sectors by forward-looking, profit-
maximizing firms. Thus it is well suited for the amalysis of the impact of
various types of tax policy changes upon the Japanese’ eccncmy ) 7 ‘

There are five produced goods, ineludi ing two types of capita 1 inputs, and
five consumption goeds. The consumption goods &re purchased by individuals,
the government, and foreigners. Capital goods are used for investment and are
gxported. Two non-produced goods, energy and raw materials, are imported
along. with other producer inputs and consumption goods.

Private consumption is determined by a representative agent’s maximization
of a utility function. Intertemporal consumption is allocated according to
srandard additively separable utilicy functions with the utility level each
period given by a log utility function. This {mplies that total consumption
each pericd will equal the consumer's rate of time preference {(plus an
adjustment for mortality) multiplied by total wealth. The within-period
sllocataion of consumption among goods is determined by a Cobb-Douglas utility
function. There are five goods and services bought by consumers: services,
food, housing, other durables and other non-durables. The two CONSUMET
durables, housing and other durables, are assumed to provide service flows in
proportion to the existing capital stocks. In both cases the goods are rented
each period, and there are no adjustment costs to households in changing their
rentals. Investment demand for housing, structures and equipment is
determined from Tobin’s g-equations in the supply-side of the model as
described below. The government purchases goods and services directly from
each producing sector, and may also hire labour and import goods. Governument
expenditures are assumed to be a fixed, exogenous share of Japanese GNP. All

imported goods apart from food are assumed to be imperfect substitutes with



domestic goods, and import shares of total consumption expenditures are
determined using Cobb-Douglas utility functions. The demand for exports by
foreigners is determined by demand equations with unitary price elasticites,
and foreign expenditures on the Japanese good adre assumed to be fixed in
foreign currency:

The supply-side of the model {s structured similarly to an input-outpur
table with each sector linked to other sectors through the purchases of
intermediate inputs and capital. There are five producing sectors: food,
manufacturing, services, durables and comstruction. Each sector purchases
manufactures and services as intermediate inputs, and uses durables and the
construction good in order to install equipment and build structures.
Intermediate inputs can alsc be iffiported as imperfect substitutes from abroad.
The ?alue of import shares are calculated %zom'the production fungtions, A1%
production functions have & nested Cobb-Douglas form, and each sector uses
thres non-produseé inputs: lsbour, raw materials and energy. . The agricultural
sector, as discussed below, also uses land as a non-produced input. We assume
there are adjustment costs to capitel accumulation, in order to derive
investment demand equations. This implies that there will be short-run supply
constraints in each Iindustry.

The construction of housing and structures receives special treatment i{n
this model.  Housing is assumed to be builr using fixed proportions of land
and the construction good. The arbitrage condition for housing construction
requires that the cost of the input of land and the construction good
identically matches the discounted value of future rents on housing. The
rental price of & house i{s determined by inverting the consumer's demand
equation, and construction is assumed to occur with a one-period lag. Supply
constraints upon the production of housing occur due to the upward sloping
short-run supply curve in the construction industry. Structures are also
assumed to combine a fixed proportion of land per unit of the construction
good. Investment in structures in esch industry is determined using g
equations which equate the present discounted values of the marginal product
of structures with the discounted cost of the required rents on land and
payment for the construction good. It ig important to recognize that for both
industries, the rise in investment after a fall in land prices will be

" directly related to the marginal input of land required with each additional

unit of structures or housing.




Wealth in this model consists of net human wealth {(the present discounted
value of wages minus lump-sum taxes), equity in firms. rhe stock of housing,
the stock of consumer durables, government bonds, the value of land and net
foreign assets. All assets in the model are perfect substitutes and arbltrage
equations determine thelr current values. Financial capital is assumed ro be
perfectly mobile across countries and the exchange rate adjusts so as to
satisfy the interest arbitrage equation. The world rate of interest is
eXOgenous .

In order to close the model, prices in each sector adjust so that
aggregate supply equals aggregate demand., The world price of imported inputs
are sssumed to be fixed in dollars, and the yen prices adjust with the yen-
dellar exchange rate. The supply of labour 1s exogenous, and contracls for -
nominal wages are ;ignedisuch rhat the laﬁogr market clears, in eipectatfon,
one period ahead. Labour supply 1s perfectly elastic in the current pericd_at
she current nominal wage, so that contemporanecus unanticipated shocks will
sffect current employment (though employment after the first year will not
affected). The rental price of land is determined as the marginal product of
1and in agriculture. The land usage in agriculture is determined by
subtracting land usage in housing from total land available. All stock and
weslth varisbles in the model are adjusted for current flows. The domestic
nominal interest rate is determined by inverting a Goldfield money demand
equation and setting the money supply as exogenous. In this version of the
model, all government spending 1s financed through bond issue and lump-sum
taxes.

The equations of the model axe non-linear. In order to solve the model
we first linearize each esquation around steady-state values of the variables,
and then using the techniques described in Oudiz and Sachs {1985) we solve for
the unique stable manifold. The conditions for stability of models can be
checksd numerically. In prectice we have found no difficulty with
instability.

The initial parameterization of this versioen of the model was calculated
using Japanese input-output tables and financial data from theigsgagesg
Stat tic earbook :1985. Modifications te the input output tables were
made in order to accomodate the structure of intermediate inputs in our model.
Most notably, producer durables, and focd are assumed to not be used as

intermediate inputs in production. Likewise the addition of land as an input



to housing and agriculture required that we adjust value added in the relevant
sectors accordingly. Each consumption good was assumed to Se composed only of
the good from the relevant producing sector. . Thus, for example, consumption
of services was set equal to the total consumption expenditures on the
services industry as reported in the input-cutput table. The Iinput-output
table, the allocation of consumption expenditures and wealth values ars shown
in Tables Al-43. Appendix 2 briefly outlines the behaviogural equations and
permits the reader to examine the initial paramterization of some of the key
equations.

The model is specified with an exogenous rate of Harrod neutral technical
progress and can accommadate & risk premium on all assets. In order to mimie
the Blanchard model we chose a discount rate for consumption -equal to 5% .- and
a probabiltiy of death egqual to either §.01 or 0.05 depending upon ‘the

simulation.




Table Al:

Japanese Input-Output Dats

Food
Manufactures
Bervices
Purables
Construction
Rew materials
Energy

Tetal intermediate

Wage bill

Capital:Equipment
Structures

Land
Yalue added

Food
Manufactures
Services
Durables
Construction
Housing

Raw Mat + Energy

Food

.01
.002

001
.bo2
.039
.027
.020
.000
.020
.067

Consumption Invest,

Manuf

.100
.058
L300
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0

.120

0

0

. 268
.098

.0086
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0
. 109

L2199

,003
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.337
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4469
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.102

Gove.,
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.067
. 041
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.028
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Table A2: Division of Private Consumption Expenditures

% of GNP Share
Consumption Expenditures:

Food 10.0 16.8
Housing 12.0 20.2
Services 30.C 50.4
Other consumer non-durables 5.8 9.7
Consumer durables 1.7 2.9
Total 59.5 100.0

Table A3: Initial Yalues of Agsszet Variables

Wealth

Human (p=.C1) 754.5 62.3

Financial:
Capital 88.7 7.3
Housing : 68 .4 5.6
Land 30062 264.7
Foreign aAssets and Govt bonds 0.0 0.0
Consumer Durables 3.2 G.2
Total Financial 457.5 37.7

Total 1212.0 100.0
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and Parameterization

The following is an outline of the behaviocural equations of the
simulation model discussed in the text. The purpose of this section is to
permit the reader to examine the parametization and specification of key
equations. A discussion of the remaining equations and the general
framework of the model is given in Appendix 1.

onsum
Total consumption in terms of the deflator is given by:

C={d+p)(H+ W

real conéumptioniexpenditures
human wealth - _ ‘- -

where -
H:
¥: non-human wealth
4
P

consumer‘s rate of time preference
probebility of death.

Total consumption ig allocated amongst the various consumption goods via
the following set of nested CES utility functions which are maximized
subject to the given budget constraint:

Bl 51 l/B1
- f . P -
C - max LalF + (1 al)NF ] st LFF + PNFNF PCC
F,NF
52 82 1/32
== [a, 0 1- J : o= ¥
HF = max LQZ”Q + (1 az;ND 1 st PCDCE + ?NDND PNFNF
CD,0D
B, B3 1/53
- 13 < . Ay . z =
CD = max Eaad + (1 a3,DD ] st: PHH + ?DDOD PCDCD
H,0D
34 BA l/Ba
= f . : - J
ND = max .‘aas + (1 Q&}OND ] st: PSS + PONDOND PNDED
S,DND
where F: consumption of food

NF: index of non-food consumption
CD: index of durables consumption
ND: index of non-durables consumption
H: housing stock proxying for housing services
OD: other durables stock proxying for other durables
services .
S: index of consumption of services
OND: index of consumption of other non-durables
P: the relevant price index or rental cost



iv onn of C umpt W m and Domestic Goods

Consumption of tradeable goods is allocated bectween domestically
produced and imported versions via the following Cobb-Douglas function:

r, l-r

C, = max D iM t
b M {71
17771
. D o
subject to PiDi + P?Mi - Pici
where i = 1 services

2 other non-durables
- ) 3 other durables

Ci: consumption of good i as derived above
Di,ML: consumption of domestically produced and imported version resp.

PE,Pi: price of domestically produced and imported version resp.

11, P12 %43 %54 Pis_ Pie P17 18
i KEg

agriculture
services
manufacturing
producer durables
structures

[T W S

production in sector i

labour input in sector i

capital stock - structures - in sector 1
capital stock - equipment - in sector {
inputs of manufactured good in secter i
inputs of services in sector i

inputs of raw materials in sector i
inputs of energy in sector 1

inputs of land in sector i.

constant term

.

pEmBuxflrs



8

48, =1 6,20 v 1,4
je1 1

Factor inputs are determined by setting the marginal product of each input
equal to the cost of the input. Note that land used for structures is
implicitly included in the value share parameter §

iz

Inv me ’

Investment in each sector is determined by Tobin’s q equations where:

« 3Y P DEF
( i -(3-v t
qs; = [ T ‘gpa orpzr ). (14 Y(148.)) Iere
_i et axsi DEF “j ) 3 __PKSt ) )
L fesgb 7 ‘
KSi - (65 + ——Z-s-———)KSi - ) ] ] -
Likewise for qe, and REL'
where qsi,qei:_Tobin's q for structures and equipment resp.
§s,6e: rate of economic depreciation of structures and
equipment
AS ,AE: adjustment cost parameters for structures and
equipment

KE,KS: gross investment in structures and equipment

T : the real interest rate (time dependent in
simulations)

Ip e 1%

Intermediate inputs of manufacturers, services and producer durables
may be imported or purchased from domestic producers. These are allocared
between imports and domestic goods by maximizing 2-level Cobb-Douglas
-functions which determine the an input index, subject to the given budget
constraint:

r
S5,e 3
) Si DS "Ms st PDSDS + PMSMS - PSSi

Mi = DM MM st PDHDH + PHHMM - Pﬂﬂi



T 1l-r
ksi -pE M ]

where:. DS,DM,DE:

st PD DE + PMEME = PPKE

E

domestically produced services, manufactures,
and producer durables

MS,MM,ME: imported produced services, manufactures, durables
PDS’PDN’PDE: price of domesticity produced version
PMS'PMM’PHE: price of imported version
sr-x<!§:”:§§ HDQ ’dQ !E}‘nz:

As discussed in the text, we have assumed that each unit of structures

and housing require
of land. The initia
we have chosen the v
one unit of structur

Rarameter Values
Consumners:
ey = 0.187 Bl
a, = 0.129 32
ay = 0.784 B3
a, = 0.838 Bh

one unit-of the construction good plus a fixed. amount

1 paramterization may be expressed in value terms, and
alue shares gf the margin of land in the total cost of
es and housing as GS,EH respectively.

-0 r, - 0.885
-0 £, = 0.746
-0 ry = 0.569
-0

Production functions:

611 = .19 012
013 = .01 ’16
021 - .44 022
025 - .28 026
031 = .21 032

035 - .17 036

13 ’ 14
- .01 017 - .01 018 = .48
- .08 023 - .04 524 = .14
= .00 027 - .01 028 - 0
= 04 033 = .02 036 - .48

37 ¢ 38



[ = 46 8, , =

41 42
0&5 - .10 6&6 -
051 = .36 952 -

055 = .18 056 =

Other Parameters:

T = .987 AS = 8

T, = .965 AE = 8

85 - .35

.08

.01

.06

.01

44

48

54

S8

.25

= .30





