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Third Arrow Reforms and Japan’s Economic Performane

Abstract

Clear progress has been made in economic reforeruhe “Abenomics” first arrow
(monetary policy) and measurable progress has@en made under the second (taxation
reform). The third, which emphasises reforms bmila markets, company tax and
competition, particularly in the hitherto highlygtected services sector, has been more
politically difficult and slower to emerge. Thigper explores the gains that are possible from
these three elements of the third arrow progragonBmic rents and industry concentration
levels are first identified from Nikkei firm spemfdata and used to construct an economy-
wide model that represents oligopoly behaviourigsmdegulation explicitly. The analysis

finds that modest gains in both efficiency and gtoare available from increases in Japan’s
labour supply and reductions in company tax ratde substantial gains are possible from
active competition policy that embodies pricingvailtance and price cap regulation,
particularly in services. Central to resurgentvwgioin Japan are improvements such as these
to efficiency in home industries that raise hontesaf return and facilitate the rebalancing of
Japan’s large home and foreign asset portfolio tdlame investment and capital growth.

1. Introduction

The recent arrest of Japan’s stagnation sinceatg £990s is commonly attributed to the
economic reforms undertaken during the Abe goventspeommonly referred to as
“Abenomics” (IMF 2014a). These comprise three dars”™:" the first referring to
expansionary monetary policy, the second to adohgg®vernment debt through taxation
reform and the third to more fundamental reformghefreal economy. This final arrow
emphasises reforms to labour markets, companyndcampetition policy, particularly with
respect to the hitherto highly protected servieeda. It has been more politically difficult
that the first two and slower to emerge, despitadeequired for a sustainable recovery (IMF
2014b). There are three essential elements: t@anodation of increased female
participation, reduced company taxation and cortipatpolicy reforms that will improve
domestic production efficiency. While these ar@amant in any economy, they are
particularly significant in Japan because of iiesgincratically large asset holdings overseas
that can readily be rebalanced into the home ecgnortine form of investment that requires
no profit repatriation, making domestic economid@enance unusually sensitive to

domestic efficiency.

! This refers to the Japanese historical referennearning the ease with which a single arrow cahbrbken by
hand, compared with the resilience of three togethe



Raising labour force participation and hence lalsuoply is relatively straight-forward to
analyse, as is reduced company taxation. Butfteete of both are, arguably, to raise home
output volumes. If new entries and associatedrrentifixed costs are modest and pricing is
competitive this will raise production efficiencpédademand from at home and abroad. Much
therefore depends on the efficiency-generating efemof the third arrow reforms. It has

long been understood that Japan’s services seasdoden comparatively inefficient (Clark
1978, Kay and Clark 2005, Fukao 2010) and thatdf@iss in part from strategic behaviour
by mandated and structural oligopolies. It is alsl understood that oligopoly pricing can
stifle innovation and the Schumpeterian growth pss¢ allowing rents that favour single
sections of the community while raising costs toeos and fostering an emphasis on strategic
behaviour (Aghion et al. 2013, Blanchard and Giava@03). Even where oligopolies are
subject to pricing surveillance and price-cap ragah, such industries exhibit information
asymmetries and regulatory capture (Menezes 2088alNet al 2014). This behaviour by
service oligopolies might therefore be expectelawee contributed to slower growth in Japan

during its “lost decades”.

This paper explores the gains that are possibta the third arrow suite of reforms by first
identifying economic rents and industry concentratevels from Nikkei firm specific data
and then using an economy-wide model that represgigiopoly behaviour and price-cap
regulation explicitly? The analysis estimates the efficiency gains aatmtwith labour
market and taxation reforms and those that remassiple from allowing free entry and exit,
including foreign ownership, while at the same timere carefully monitoring and regulating
the pricing behaviour of “natural” and mandated wymulies and oligopolies. In doing so it
assesses the potential for a period of economiaresipn driven by such reforms that could
see the end of Japan’s comparative stagnationtiefreview of Japan’s recent performance
and its dependence on the links between oligopudlygaowth performance is offered in the
section to follow. Section 3 then describes anigogb analysis of rents and concentration in
Japan’s manufacturing and service industries. edomomy-wide model used is presented in
Section 4, followed by its use in an analysis ébma alternatives and their implications for

Japanese performance in Section 5. Conclusionsfi@red in Section 6.

2 The model is in the spirit of Harris (1984) andevelopment of more elemental oligopoly models used
Tyers (2005 and 2014). It represents a novel ambreo the analysis of reforms in the Japaneseoacpn
(Tyers and Corbett, 2012).



2. Imperfect Competition and Economic Performancen Japan

There is now little debate over the assertion tbhatpetition and its attendant efficiency is an
essential source of successive innovation and hematgrowth (Schumpeter 1911, 1942).
This idea is central to modern research on econpseriormance (Segerstrom et al. 1990,
Aghion and Howitt 1992, Aghion et al. 2013) yetetbnomies harbour industries that are
oligopolistic and where sustained rents engendategfic behaviour that detracts from
growth-enhancing innovation (Grossman and Helpntda? In Japan, consistent with these
theories, growth has been slow for more than twaades and rents are considerable (as we
show in the section to follow). During this periaggregate productivity has stagnated, with
continued very slow growth in services and a madtedidown in manufacturing, as implied
by Figure 1. We might ask, however, how it is thgban, which has been a high-saving

country, has not financed sufficient new investmerdvercome these forces.

The answers are two-fold. First, household saliagybeen declining due to demographic
contraction, though this has been offset to sonbenédy high levels of retained earnings by
corporations, or corporate saving. Second, duhiedow-growth decades, Japanese saving
has financed considerable investment abroad,@dsas from Figure 2. According to the
national accounts about four per cent of nationebime is invested abroad each year. In
particular, high growth in neighbouring China haasveh Japanese investment away from the
domestic economy to the extent that the revenueeédy Japan’s most iconic corporations
come primarily from abroad and the collective staroreign output of Japanese firms has
risen to a fifth (IMF 2014a: Figure 2). In assaicia with this there has been a substantial

expansion in the proportion of Japanese wealthishatld abroad, as suggested by Figuite 3.

The large share of Japanese wealth that is hetshdbs of particular importance for the
potential level of domestic growth because it mahasimprovements in home efficiency
can attract a portfolio rebalancing that raises ektin investment considerably, both
expanding and modernising the domestic capitakst@f course it is true that any economy
can enjoy an investment response to home prodtycimprovements. But, idiosyncratically
in the Japan’s case, the capital expansion wouldrgely domestically owned and so not

demand capital income repatriation. This makesbjomportant the intent of third arrow

% The core idea is “creative destruction”, by whisimeant that innovation is induced by competifivees and
that, while any single innovation confers rentshia short run, subsequent competitive innovatiolestroy”
those rents, maintaining efficiency (Schumpeter2t @2-83).

* Indeed, the evidence from Figure 3 suggests stegnation notwithstanding, Japan’s rate of accatimg
wealth did not slow. Rather, investment was rexti@e@ abroad, slowing output at home along withgiteavth of
non-capital income.



reforms to improve home efficiency. Our approackgtimating the potential for further
growth is to model the whole Japanese economymamner that represents both its oligopoly

structure and the potential for changes in itsrestiebalance.

An important contribution to economy-wide approacheth explicit representation of
imperfect competition is that by Blanchard and @i (2003). They offer an elemental
general equilibrium model to investigate the coredieffects of product market and labour
market regulation. Their closed economy modelipoated non-collusive oligopoly
behaviour in the goods market with rents beingipliytdistributed via bargaining in the

single factor (labour) market. In this contexteanute to more competitive behaviour is to
find some mechanism to raise the elasticity of su®n between oligopolistically produced
varieties. In the short-run they find that thereased competition is beneficial because it
forces firms to lower their mark-up, leading inrtuo reduced capital returns but a higher real

wage.

In the long run, however, there is exit by firmslaaduced product variety. In this case no
pure profits are left to erode and there are ng lam benefits. If, instead, the government
attacks barriers to entry which, in the absenamafidated oligopoly include recurrent fixed
costs, the effects are unambiguously welfare imipigin the short and long runs. There is

an increase in the number of firms, a higher edagtof demand, a lower mark-up and thus
lower unemployment and a higher real wage. While mot made clear how a government
might alter the elasticity of substitution or entigsts, this research signals an improvement
over prior studies of competition policy through @haracterisation of market structure in an
economy-wide context and it is in this spirit tktze research presented in this paper has been

undertaken.

As in most open economies, overall economic peréoee is very sensitive to the relativities
between home production costs and export pricéshance to the country’s real exchange
rate. A standard definition has the real exchaatgas the common currency ratio of the

home and foreign GDP price levels:
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where both the real and nominal exchange ratesndE, are expressed according to the

financial convention, so that an appreciationiisa in value. The real exchange rate is



sensitive to both the performance of the non-trasddices sector and the government’s
fiscal position, the latter because the governnsesmtpenditure is primarily on domestic, non-
traded services and because those services weagiiyhia indices of home costs and prices.
Improvements in services productivity, as Parha@i 82 suggests took place in Australia
during the “golden age” of the 1990s, thereforeehanajor overall economic effects by
reducing domestic costs relative to prices abreathence by stimulating exports and
investment. This can be seen from the simple Saiggram graphics in Figure®4.

Employing the abstraction that goods and service®ither tradable or not, the effect of
improved productivity in non-traded services ishift the production possibility frontier to
the right, reducing the price of non-traded sewwiedative to tradables, whose price is fixed

abroad, and hence depreciating the real exchatge ra

A way of thinking about Figure 4, which embodiee thigopoly behaviour central to this
study, is to consider privatisation and competipaticy as reducing oligopoly rents and
therefore raising intermediate and final demands@wices. As prices approach unit costs
there is an allocative efficiency gain, along wigduction in those costs due to the capture of
scale economies. The initial excess profits hashlzehieved by supplying less service
output. The policy change therefore facilitates riightward shift in the production

possibility frontier shown in the figure withoutyarequirement for associated technical
change. In what follows this underlying behavisurepresented in a more detailed

numerical model.

3. Rents and Concentration in Japanese Manufacturgand Services

The objective here is to charaterise the oligopiolisature of the Japanese economy. We use
as our source the Nikkei NEEDMnancial QUES Tdata resource, choosing the years 2004 —
2014. The data are drawn from financial statem@ntsdit and loss statements and cash flow
statements) for all listed firms, and from stockrke# data (market capitalisation). It covers
2776 firms in 20 sectors. The data are used toeléro sets of information essential to our

subsequent analysis, namely the levels of puretgi@conomic rents) enjoyed in each

® The influence of government expenditure has betsned to as the “Froot-Rogoff” effect, followifgoot
and Rogoff (1995) and, more recently, Galstyanlaarke (2009). Of course, in the short run fiscgdamsions
can also appreciate real exchange rates by rdisimg bond yields and drawing foreign investmentsth
switching demand into the home economy (Mundell3186d Fleming 1962).

® The diagram is widely used but stems from thesitas article, Salter (1959).



industry and the corresponding degree of conceotrét each. We are also interested to

represent the level of retained earnings (corp@at@éng) in each industry.

The accounts are first used to derive the levetgads capital payments after depreciation.
These payments are then sub-divided between ibfgagments on corporate debt, company
tax, distributed earnings (dividends) and retaieachings. Also drawn from the accounts are
the net and gross levels of outstanding debt. Rrhawse it is a simple matter to derive the rate
of corporate saving out of capital income net ahpany tax and depreciation. As
represented by these data, the implied corporaiageate averages at about two thirds of
this income. |If this corporate behaviour is refilee of all firms it implies that corporate
saving near a tenth of GDP, an average rate tlaiage the corresponding levels in other

advanced economiés.

To obtain the pre-tax level of pure profits in eawtiustry we first divide total capital income
after depreciation by the total of the industrygpitalisation and its net outstanding debt in
the previous year to obtain a gross rate of retiants are then indicated by the difference
between this rate of return and that demanded éynidrket, which we estimate as the interest
rate demanded by the firms’ creditors. This, mmfus the firm’s annual gross interest
payment divided by its gross debt. The differelpe®veen the two rates thus obtained is the
over-market yield. Itis shown for 2004 and 2044igures 5 and 6, confirming some
stability through time and across industries, ekéapthe electricity sector, which was

hardest hit by the 3/11 tsunami. We then converiolver-market rate of return into a share of
total capital income (net of depreciation but grosmterest and tax). For the firms in our
sample, this share is quite high, averaging atthirds. Like corporate saving, if this
proportion is representative of all firms, therataents are also substantial nationally, rising
through time either side of the GFC with a benclhavel around 13 per cent of GDP
(Figure 7).

Finally, the Nikkei data allow us to examine indystoncentration, at least for the listed
firms. Here we report concentration in total satee cumulative distributions of which are
summarised in Figure 8. Despite the large siziaphn’s economy, most industries are
dominated by relatively few firms. Apart from tbellectives “other manufacturing” and

“recreation”, in which two thirds of the revenues@rned by 58 and 50 firms respectively, the

" We suspect this high level of retained earninflscts idiosyncratic contrasts between Japan'srate
company tax, capital gains tax and the taxaticstiinent of deceased estates, along with its conipelsat
weakly regulated corporate governance (Aoyagi aadeBi 2014). This is not an issue that our madgltan
readily address, though we suspect the lowerirgpofpany tax rates will reduce corporate savingsrate



remaining industries have two thirds of their revegaptured by less than 25 firms. In some
key sectors the concentration is very high. Twadthof the revenue is earned by six firms or
less in “energy”, “electronics”, “transport equipnt€ “textiles”, “electricity”, “gas” and
“telecommunication”. In translating these findings our economy-wide analysis we are
constrained to make the strong assumption thdidteel firms in our sample are

representative of all firms in the Japanese ecorfbmy

4. An Oligopoly Model of the Japanese Economy

The model is structured in the spirit of Blanchanmdl Giavazzi (2003) in that it emphasises
oligopoly rents and the effects on these of ingustilicies. While their treatment of
regulation is directed to entry restrictions, higre regulatory armoury extends to
privatisation, pricing surveillance and price-cagulations. Like that of Balistreri and
Markusen (2009), the model separates subnationdupt differentiation from that between
home and foreign products and, with generally higiasticities of substitution between
home products than internationally, it yields impat relationships between industry policy,
the terms of trade and the real exchange rate.lifkebetween foreign ownership, trade
policy, domestic market structure and “x-efficieh@ylarkusen 2004, Markusen and Stahler
2011) are not directly explored in this model thoedficiency gains from increased lengths
of run (“scale”) in the presence of fixed costs ameamportant behavioural element. Financial
capital that is either domestically or foreign owrean flow into the economy in the long run
but there is no endogenous distinction betweendsyreen-field investment or acquisition.
Unlike prior works of this type, our model embodsselemental financial market that
motivates cross border financial flows and changeise working capital stock in long run

closures.

Importantly for the results obtained, the oligopbghaviour is embedded within a multi-
sector general equilibrium structure which offeaplete representation of inter-industry
flows. Most oligopolistic (network) services haemded to be comparatively little exported
and primarily used as domestic intermediate inptlitsis means that, while distortionary

pricing by oligopolies has modest direct effects fioal product mark-ups) it has very

8 No complete dataset on private (unlisted) firmaailable and so no clear sense of the bias iedoi this
assumption can be gleaned. Anecdotal evidencéidgigh some large private firms that are very padfie
while at the same time the large listed manufacsurely extensively on small private firms to syppl
components and these are likely to be competitiaening little more than market rates of return.



substantial indirect effects (via mark-ups on intediates) that build on one another
economy-wide. A key consequence of this is thaeminitial mark-ups are large, more
competitive pricing yields effects on overall ecomno activity that are very much greater than
the neoclassical gains in allocative efficiencyrrohanges in taxes, tariffs or even the terms
of trade. This is the more so in long run closwresre improvements in efficiency
encourage enlargement of the capital stock, reptiegea rebalancing of Japan’s portfolios

away from foreign toward domestic productive asSets
3.1 Overview of model structure

The scope of the model is detailed in Table 1mBim all industries are oligopolistic in their
product pricing behaviour with the degree of prsetting collusion between them represented
by conjectural variations parameters that arecsattount for the degree of regulatory
surveillance. Each firm bears fixed capital arublar costs, enabling the representation of
unrealised economies of scale. In making thisasgmtation, it is recognised that some
industries are comparatively competitive, geneggliiv pure profits and carrying low fixed
costs. This is represented in the model via patenisation (larger firm numbers and lower
fixed costs per firm), rather than distinct behaval assumptions.

Home products in each industry are differentiatgddriety via CES nests and output is
Cobb-Douglas in variable factors and intermediapaiis. While firms are oligopolists in
their product markets they have no oligopsony paaggpurchasers of primary factors or
intermediate inputs) A complete system of inter-industry flows is indéd so as to
represent the dependence of tradable industriéspoms from abroad and from the heavy
manufacturing and services sectors. The econontehed is “almost small”, implying that

it has no power to influence border prices ofmtports but its exports are differentiated from
competing products abroad and hence face finitgtieldemand’ The main reason that the

° In an application of a more elemental but simitexdel to Australia, Tyers (2015) shows that, inegah
equilibrium, widespread distortions due to collgsoligopoly pricing can reduce real GDP by as magh third
in the long run. Large effects from cuts to olighprents stem from the closer association of castsprices.
Since export demand is comparatively elastic, #salting declines in costs raise the (variable)tahgtock and
this facilitates expanded export and output volumBse output changes then yield a further seffafiency
gains, which come from scale effects: longer préidaauns in the presence of recurrent fixed costs.

% Imports in each industrial category are seen asogeneous, differentiated from home products asapg so
that import varietal diversity never changes. Sialt home varieties are exported there is no mevion the
“extensive margin” of the type that is evident e tmodels of nhon-homogeneous export industries et
(2003) and Balistreri et al. (2007).

1 The effective numeraire is the import product HandConsumer and GDP price indices are constrifored
real aggregations, following the practice in nagilomodelling since Dixon et al. (1982) and Harii8g§4).



“almost small” assumption is so common in natianabelling is that countries specialise in

their exports far more than they do in their import

The consumer price index is constructed as a coitep@ebb-Douglas-CES index of post-
consumption-tax home product and post-tariff imgpoites, derived from the aggregate
household’s expenditure function. This formulatairthe CPI aids in the analysis of welfare
impacts. Because collective utility is also defirzs a Cobb-Douglas combination of the
volumes of consumption by generic product, propodl changes in overall economic
welfare correspond with those in CPI-deflated GRIP.

Government expenditures comprise those directlgands and services and CPI-indexed
transfers to households. Expenditure on goodsandces is also via nested CES
preferences and government revenue stems fromsyséem that includes both direct
(income) taxes levied separately on labour and@kipcome and indirect taxes, including
those on consumption, imports and expbit# capital goods sector is included which
translates investment expenditure into productsamdice demands, again using a nested CES
preference structure. The level of total investnexpenditure has Q-like behaviour, being
influenced positively by home rates of return ostatied capital and negatively by a
financing rate obtainable from an open “bond mdrketwhich home and foreign bonds are
differentiated. Savings are sourced from the ctilte household at a constant rate and from
corporations at industry-specific rates applyinght magnitudes of after tax accounting
profits earned? Foreign direct investment and official foreigiseeve accumulation are both

represented, to complete the external financiab@cts>

2\When the utility function is Cobb-Douglas in constion volumes, the expenditure function is Cobhiflas
in prices. If the consumer price levél® , is defined as a Cobb-Douglas index of pricesgetingivalent variation
in income can be expressed in terms of the pragatichange in this index. Thus, following anyahdhe
income equivalent of the resulting changes to ine@md prices is:

PC
MW=y B BB Y= ¥ ¥ S
1
which can be expressed in proportional change fism

C
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This is, approximately, the proportional changeeial GNP.

'3 Income taxes are approximated by flat rates detlasghe quotient of revenue and the tax basecim emse.
Capital income tax rates vary by industry in whilt income is earned.

% For this the Nikeii data is again used to detegnifre allocation by firms of after tax profits astween
dividends and retained earnings.

!> Hereafter the capital, financial and official sateounts of the balance of payments will be retetoeas the
“capital account”.
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3.2 Short run macroeconomic behaviour

Short run model closures fix productive capital usell industries but allow investment that
would affect production in the future. Centrathe open economy capital market which is
built around the market clearing identity that ud#s inward and outward private financial

flows. Thus:
(2) l (r ce’r ) :SD (YDH WIT, G) + I:llnward ( r, r*’ é??) - Fl Outward( r, r*’ éeR) ’

wherer is the home real financing rate (bond yield)is the real (after foreign tax) yield on

bonds abroad (home and foreign assets being ditfated and so offering different yields),
is accounting profit and is the expected proportional change in the reahamge rate,
defined in (1). Total domestic saving is the suimaving by households, corporations and
governmentS, = $, ( ¥ )+ S(7)+( F & whereY,, is home household disposable
income. The household saving rate is assumed,fs@thatS; = s, Yo, Retained earnings, or
corporate savingy., is assumed to remain a fixed proportion of pseaecounting profit at

rates that are industry specific, calibrated sdpbréor each industry.

The rater“is the expected average net rate of return onliedteapital, which takes the

following form at the industry level:
@ =t -g,

where P¥ is the current price of capital gootfsP"® is the product price level expected to
prevail upon gestation andl is the rate of depreciation. An average of them@especific

rates,r.”, is taken that is weighted by value added in @agdbstry to obtain the economy-

wide levelr®®. Investment expenditurk,is then determined by:

O :PKlo(r—cer.
r

This relationship is representative of “Q” theomytihe sense that the numerator embodies the
present value of assets while the denominator septs current financing costs. It constrains

the investment response to a change in eitheiatieeof return or the financing rate, offering a

reduced form representation of either gestatiotsomsexpectations over short run

'® This is a composite of the prices of all prodwatgquired for investment.
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consequences of installation for the rate of retiMote that there is no adjustment for the
domestic company tax rate, since it is assumedathatements of domestic firms’ portfolios

generate income subject to the same tax rate.

In our comparative static analysis inward and outMmancial flows are motivated by
changes in the level of an interest parity functiwat incorporates the difference between the
home and foreign real bond yields and real exchaaigeexpectations. Two relationships are
used to allow for reversals of the direction of fi@tv in response to shocks, differences in
policy obstructions as between inward and outwknas and the recognition that outward
flows are portfolio management decisions at homiewhward flows are divided between
home and foreign portfolio decisions. Inward floiake the form:

6) Fl__ =FI° (ﬂj . &, >0,

Inward Inward r *

where FI?°

Inward

is the initial inflow level,r*° is the average expected rate of return on home
capital, weighted across industries by gross rexemal7, is the average tax rate on capital

income, also weighted across industries by grossniee. Correspondingly, outward flows

are:

Outward r *

7 1@ae éro
(7) I:|Outward =Fl ° [r/TK eRJ ' EFO < 01

where, the more liberal the capital account thgdars the magnitude of the elasticity, .

Note that the home vyield driving these flows isititerest, or financing, rate and not the
expected rate of return on home capital, as in {®is reflects our assumption that outward
investment is rebalancing away from assets that th@ home yield on average, while inward
investment is primarily FDI, which is motivated lmnger run expectations about rates of

return’

The capital market clearing identity (2) then detiees the home real interest rate and the

magnitude of the external financial defickI(,,,.q — F! =S,—1). Thisis then equal in

Inward

magnitude to the current account surpl¥s{M + N, whereN is net factor income from

" This assumption turns out to be influential in thsults obtained, raising the possibility thatrajes in home
efficiency can raise both inflows and outflowsts same time.

12



abroad®]. The model is essentially Walrasian in that #isogriginating in saving and
investment, and hence in external flows, cause hoefetive to foreign) product prices (and
hence theeal exchange rate) to adjust sufficiently to clear bamarkets and preserve the
balance of payments.

3.3 Total capital use in the long run

While the home capital stock is fixed in the shrart, flows such as those represented in (6)
and (7) cause an eventual change in the level mehmapital use in long run closures.
Behaviour is then required to determine the le¥ébtal home capital use on the one hand
(K") and the Japanese owned component of it on ttee (¢h=K -K). The level okP is
significant for Japan since its considerable exenoldings, mentioned earlier do not justify
the assumption that it is constant in the long rtintal capital use in the long run is set to
equate a fixed external (after tax) rate of retumrcapital to home after tax “market” yields,
definednetof pure profits. This ensures that capital mavesquatenarketafter-tax rates of
return at home and abroad while allowing oligopodpaviour to generate rents in the home

economy.

® R-ere,

K

where the home capital rental rateRs= P MI?‘( KT), " is the power of the industry-

specific capital income tax rate. These relatigmsknsure that reductions to the rate of
capital income taxation see falls in the requireslfax rate of return demanded domestically
and increases in capital use. The home-owned sih#nes capital use responds in the long

run as follows:

RGNP €kpy KT Exot
(9) KD :KS(RGNP] [EJ ’1>£KDY Expy = 0.
0

This relationship allows long run accumulation ofrfe-owned capital to respond to rises in

real home income as well as to chase returns imtdnener of the overall level of capital use.

'8 As modelledN comprises a fixed net private inflow of incomerfrassets abroad and fixed aid to the
government, less endogenous repatriated earniogsfreign-owned physical capital.
9 The parameters in equations (6) and (7) are tsdzliia Appendix 3, available on application frone tuthors.
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Of course, changes Ky do not change capital use in the economy but deeshange

repatriated capital income and therefore affeciekiels of GDP and the real exchange fate.
3.4 Oligopoly in supply

Firms in each industry supply differentiated pragucThey carry product-variety-specific
fixed costs and interact on prices. Cobb-Dougtasipction drives variable costs so that
average variable costs are constant if factor aretmediate product prices do not change but
average total cost declines with output. Firmsgha mark-up over average variable cost
which they choose strategically. Their capacitpash their price beyond their average
variable costs without being undercut by existingpetitors then determines the level of any
pure profits and, in the long run, the potentialgatry by new firms. Excessive entry is
possible in the sense of Mankiw and Whinston (19@&n shocks favour profitability but
pure profits are constrained by free entry. Prédaguns contract and average fixed costs
rise. The analysis presented here, however, enggheases in which the number of firms

remain exogenous.

Each firm in industry is regarded as producing a unique variety ofréslpct and it faces a
downward-sloping demand curve with elastieity< 0). The optimal mark-up is then:

10) m=R-= 11 i |
Vi 1+ =
£

where p is the firm’s product pricey, is its average variable cost addis the elasticity of

demand it faces. Firms choose their optimal poicéaking account of the price-setting
behaviour of other firms. A conjectural variatiqmerameter in industnyis then defined as

the influence of any individual firrk, on the price of firj: 44 = ap, /ap, -

These parameters are exogenous, reflecting indapegific free-rider behaviour and the
power of price surveillance by regulatory agenci€se Nash equilibrium case is a non-
collusive differentiated Bertrand oligopoly in whieach firm chooses its price, taking the
prices of all other firms as given. In this case tonjectural variations parameeis zero.
When firms behave as a perfect cartel, it has #heevunity. It enters the analysis through the

varietal demand elasticity, formulated in Appendid¢eand 2.

D values for the two elasticities in equation (83 abulated in Appendix 3, available on applicafi@m the
authors.
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Critical to the implications of imperfect competiti in the model is that the product of each
industry has exposure to five different sourcedeshand. The elasticity of demand faced by
firms in industryi, g, is therefore dependent on the elasticities ofateinn these five
markets, as well as the shares of the home pradeetch. They are final demarte) (
investment demand/}, intermediate demand)( export demandX) and government demand
(G). For industryi, the elasticity that applies to (8), above, i®mposite of the elasticities of

all five sources of demand.
(11) £=5"¢ +§§ +5¢' +s¢"+8° [

wheres' denotes the volume share of the home product ikenhiafor each source of

demand. These share parameters are fully endogenobr® imodel and the elasticities

depend on component elasticities of substitutiahthe conjectural variations parametgys

Thus, the strategic behaviour of firms, and heheesconomic cost of oligopolies, is affected
by collusive behaviour on the one hand and the asitipn of the demands faced by firms on
the other, both of which act through the averagstality of varietal demand. The collusive

behaviour enters through conjectural variationgapeatersy; , and composition through the

demand shares’. Of course, the capacity firms have to reducé tiréces also depends on

the fixed cost burden carried by each industrylagrce on firm numbers.

To study the effects of price-cap regulation a Reymeark-up,m® is formulated as:

(12) mFE%. Oi

whereafc is average fixed cost ang is average variable cost in industryCompromise
mark-ups can be simulated by altering the paramgtar an equation for the “chosen” mark-
up:

(13) m =(¢-Ynf +(2-¢4)m O

Thus, wheng, =1, m° =m , thus maximising oligopoly profits, and when

¢ =2, m° = nf, eliminating pure economic profits altogether.

3.5 The database and its representation of broashemic structure
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The flow data for the current model originates frhta GTAP Version 7 global database for
20072" It combines detailed bilateral trade, transpar protection data characterizing
economic linkages among regions, together withmiddial country national accounts,
government accounts, balance of payments datanguod-output tables which enable the
quantification of inter-sectoral flows within anétiveen regions. Factor shares and input
output coefficients from these 2007 data are coetbmith national accounts and balance of
payments data to construct the complete socialustogy matrix. Key structural elements
are evident from Table 2.

Factor shares of value added in each industrynapeitant in interpreting the results. They
are listed in Table 3. These data confirm thatoiamtensity is highly variable across
industries with several manufacturing industried #re network services very capital
intensive, while production labour dominates ini@gture and textiles. These relative
intensities drive the distribution of output chas@ad factor rewards in response to reform

shocks and so are central in explaining heterogygaeross industry effects.
3.6 Calibration of pure profits and oligopoly paraters

The flows represented in the database do not reletails of intra-sectoral industrial
structure. To represent oligopolistic behaviodditonal information is required on effective
firm numbers, pure profits, fixed costs and minimefficient scale for each industry. With
the support of the Nikkei Datab&éen listed firms in Japan these variables are el in
the following manner. First, pure profits are riggd as a share of total revenue in each
industry. This is needed to complement the flotadase by splitting capital payments
between market and over-market returns. It is alstarting point for calibrating industry
competitive structure. Second, rough estimateseayaired of strategically interacting firm
numbers in each industry and their correspondimgectural variations parameters. Again,
the Nikkei data provide numbers and sizes of ligiteads the concentration of which is
suggested in Figure 8. Most Japanese industrgedaminated by a few firms, even if the
total numbers are large. Itis very likely thedeg firms that most influence prices, as
discussed in Appendix 3.

Third, to complete the formulation of industry derdaelasticities, values of elasticities of

substitution between home product varieties orotieehand, and between generic home and

2 Documentation on the GTAP 7 Data Package mayéeed at:
<http://www.gtap.agecon.purdue.edu/databases/
2 Nikkei NEEDS database through Financial QUEST.
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foreign products on the other, are required fohaadustry. These are initially drawn from
the estimation literatur€. Preliminary industry demand elasticities are tbaleulated for
each source of demand (final, intermediate, inveatirgovernment and export). Initial
shares of the demand facing each industry aredresn from the database to enable the
calculation of weighted average demand elasticibegach industry. Preliminary mark-up
ratios are deduced from these, via (10). Theahdiasticities and mark-up ratios for each
industry are listed in Table®4. This completes the initial demand side calibrati®Vork on
the supply side begins with the application of raapkratios to deduce the initial level of
average variable cost in each industry. Then thpgotion of pure profits in total revenue is
deducted from the mark-up to arrive at fixed cesenue shareS. Total recurrent fixed cost
in each industry then follows. At this point thessults are reviewed and, where conflicting
information is available on shares of recurren¢dixcosts in total turnover, the calibration is
recommenced with new initial elasticiti&s The initial levels of pure profits, the shares of

fixed and variable costs and industry scale atedigh Table 5.

Importantly for the interpretation of later resulise five sources of demand facing firms in
each industry are not equally elastic. As detaitedppendix 3, export and final demand are
the most elastic and intermediate demand the féasis further evident that, where exports
dominate demand firms face larger elasticities @ratge smaller mark-ups. Consistent with
these observations, pure profit shares of totadmae tend to be smaller for export-oriented

industries and larger for the network services.
3.7 The closures used

In the experiments to be presented both long aod sin closures are used. The details of
these are indicated in Table 6. In essence, longlosures have total capital use, and its
distribution between industries, endogenous witkifp capital being supplied elastically at a

common external, after-tax rate of return. Labswpplies are fixed and wages endogenous.

23 Summaries of this literature are offered by Dimmaraand McDougall (2002) and at http://www.gtap.
purdue.edu/databases/.

“4 These elasticities appear large in magnitudesttgiance because they do not represent the stdpegustry
demand curves for generic goods. Rather, theyharelasticities faced by suppliers of individuatieties and
are made larger by inter-varietal substitution.

% Fixed costs take the form of both physical and Aomapital costs using the rule of thumb (basedstimates
by Harris and Cox, 1983) that physical capital &dixed cost share of 5/6.

%6 The actual calibration process is yet more comhen this because the elasticities of intermediataand
depend on intermediate cost shares, which depetigeorariable cost share. It is therefore necgdsar
calibrate iteratively for consistency of elastiestiand shares.

2" Export demand is found to be more elastic becafiiee larger number of substitutable product warse
available abroad while intermediate demand isiradbt inelastic because of firms’ reluctance tealt
arrangements for intermediate input supply whicly ghepend on location or “just in time” relationskip
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By contrast, short run closures keep total capisal, and its industrial distribution, fixed
while allowing production labour use to vary givemexogenous real wage set at its initial
level. The fiscal policy closure is the same ireaperiments, simply maintaining a constant
fiscal surplus throughout, even where company a#esrare reduced.

5. Analysis of Reforms

Three types of analysis are undertaken. Theifinstbour market expansion of the type that
might be expected from greater female labour fpaicipation or increased immigration.
The second concerns the government’s commitmengichacing capital income tax rates,
which are inefficient in the neoclassical senseabee of the high elasticity of capital supply
to the economy. Finally, we investigate reformsampetition policy that are designed to
transform rents into productive economic activity.each case we examine the short run
effects and, as detailed in Table 6, the effectieutong run closures with fixed firm numbers
(oligopoly) and with free entry and exit.

5.1 Labour force expansion

Because of uncertainty about the scale of increpaettipation that might be expected from
changes in labour market policy we illustrate tbhéeptial effects by expanding the supply of
both production and professional (skilled) labowffike per cent. The balance of this shock
across skill levels accords with evidence thatrgdaroportion of potential female
participants is professionally trained (Steinbemd &lakane 2012; Kinoshita and Guo 2015)
and that it is unlikely that any new immigrationivgupply less than professionally trained
workers. The results are summarised in TablehfeyBhow that a rising supply of labour is
expansionary overall, as expected. Less antigip&i@vever, is the result that the associated
declines in real consumption wages are either astent or very small. This arises at both
lengths of run because the additional labour ralse®xpected yield on new investment and
so either expands investment (short run) or thé&alagiock (long run). It also occurs because
there is an efficiency dividend, due in the shart and the long run oligopoly case to
increased production scale in both tradable pradaict! less tradable services and in the long

run free entry case to reduced capital rents ane wampetitive pricing.

% \We tabulate and discuss the aggregate effectsabf eeform but, for economy of presentation, wadb
detail the effects on individual sectors. Theseauvailable in detailed appendices that can belisappn
application to the authors.
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Capital owners are substantial gainers in the shiort The investment influx appreciates the
real exchange rate and reduces export competigegentracting the current account
surplus®® The real skilled wage therefore falls slightljhe welfare of employed production
workers is not impaired, however, though the asgiompf a fixed real production wage
ensures that only half the additional supply isiaty employed. The long run oligopoly case
allows the short run burst of investment to sedtid the working capital stock to enlarge.

This is the main source of greater real outputaggtegate welfare. So long as this does not
foster new entries, the key effects are substainttatases in scale and reductions in the fixed
cost burden on GDP. The improved efficiency redumests and depreciates the real
exchange rate, fostering export growth and enlgrghe current account surplus. Capital
returns and rents increase while worker welfaredsiced only marginally. When free entry
is allowed, the increase in rents is dissipatealigh this occurs in part because the new
entries raise the recurrent fixed cost burden taat i part because pricing is more
competitive. Because fixed costs are intensivgoith production and professional labour,
and because the new entries detract little fronréhédepreciation, the expansion is almost as
large as in the oligopoly case but it securesmaeases in real consumption wages for both

production and professional workers.
5.2 Reduced company tax rates

The post-concession tax rates on net capital indaroar Nikkei sample of listed firms vary
between 30 and 45 per cent of accounting profter aliepreciation. These are modelled as
powers (withek ranging between 1.30 and 1.45) and these powensduced across the
board by five per cent. The effects of this shacksummarised in Table 8. Importantly, we
do not assume that the consequence of this is ynemede in the fiscal deficit or even a
reduction in government expenditure on goods andc®s. Instead, it is assumed that this
reduction in company tax is paid for by raising gosver of the consumption tax rate, so that
there is no change in the fiscal deficit. This taix switch causes a widening of the gap
between the consumer and producer price leveEngathe cost of living. The results show
that the power of the consumption tax would needs by around eight per cent and this

substantial change necessarily impairs welfarenbymieasures applied. Of course, partially

#t is notable here that both financial inflows anflows increase. This stems from the assumption
embodied in (6) and (7). Increased home productdses both household and corporate saving, wiidhces
the home financing rate. Home portfolios therefetgalance away from home bonds. The additioralua
raises expected returns, however, and this mosvage investment inflows from abroad, combined i
return of some foreign Japanese holdings.
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offsetting this in the short run is an influx of stly externally financed investment, attracted

by higher after-tax returns.

In the long run the capital stock expands becausé¢sx reform ensures that financial
arbitrage yields lower pre-tax rates of return apital. In all cases there is growth in real
GDP, though the purchasing power of GNP over hoomswumer goods and services is
reduced, along with real consumption wages of potlduction and professional workers. In
all cases the reduced tax burden and in the longhm greater capital stock sees reduced
capital rental rates and therefore lower productiosts, supporting real depreciations that
expand exports. The level of government revenpamds in each case, transfers (pensions)
are held constant relative to the consumer prieel Jéhus raising government expenditure on
goods and services. This suggests scope for Bsm@hgs to address Japan’s high level of net
government debt.

The effects on efficiency are mixed. In the short mark-ups rise and scale falls overall

while the level of pre-tax pure profits rises (tgbwby less than real GDP). There is therefore
no efficiency dividend. In the long run oligopatgse the expanded capital stock ensures that
production and “scale” levels rise, reducing averagsts, even though pricing is less
competitive in the services sector. With free gtite expansion of firm numbers by a quarter
ensures that pricing is more competitive but figedts rise and the real depreciation is more
modest and exports grow less. Pure profits fghificantly as does the overall rate of return
on capital, which is inclusive of pure profits. ide capital owners earn nearer to market
returns on their capital and they, along with hamoekers, pay more for home products after

consumption tax.

Although the precise relationship between the tatesn and corporate saving in Japan is not
explored here, we examine the possibility that ceducompany tax rates might be associated
with direct changes in incentives along with cogiergovernance reforms (Aoyagi and
Ganelli, 2014) that substantially reduce retainachiegs. The effects of this combination are
summarised in Table 9. While the reduced corpmateng inverts Japan’s current account,
in the long run the increased domestic expendthaeresults from consumption expenditure
being governed by the lower household saving ratests real output in most industries and
real GDP. The larger increases in output raiséiaddl government revenue which then
demands only modest increases in the consumptiorate. This means that labour demand
rises while at the same time the cost of livingsienly modestly, and so welfare gains accrue

to both production and professional workers. Tloegrall, the combination of taxation and
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corporate governance reforms offers substantidigreavth in Japan’s economic activity,
with reduced corporate saving rates allowing aherboost in output that extends to real

gains to workers.
5.3 Competition policy reforms

Three experiments are offered to illustrate popproaches to eliminating the considerable
oligopoly rents identified in Section 3. In thestiinstance we imagine tighter pricing
surveillance. We then consider price cap regutatiat reduces the gap between oligopoly
prices and average costs. Finally, since it isslyidinderstood that there is scope for
considerable improvements in productivity in Jagas€rvices that might be realised as a

consequence of competition policy and the assatfateign investment this sector receives.

Tighter pricing surveillance would be consistenthwmplementation of trade practices law
designed to limit collusive pricing by firms. Tlects of this are indicated by reductions in
the conjectural variations parameter that linksipg by one firm in an oligopoly to pricing

by others. Recall that this parameter varies betweero, representing non-collusive (Nash)
oligopoly and unity, representing cartel behaviodere we consider surveillance that
reduces the values of this parameter by 20 peramoss the board. The results are
summarised in Table 10. They show consistent as&e in real GDP and the welfare
measures in the short and long runs. Capital osvinave reduced pure profits, but real GNP
and real consumption wages all rise. Thus, oveealis are accompanied by some
redistribution of benefits in favour of workers.s Avith the earlier experiments, the efficiency
gains that stem from tighter surveillance raisdtehpeturns and lead to increased investment
and a reduced current account surplus in the stortIn the long run capital stock levels are
larger and the additional efficiency ensures lovegait exchange rates and better export
performance, hence expanded current account seglukhe efficiency gains stem from
more competitive pricing (reduced mark-ups) andaased production scale. In the long run
with free entry sees firms exit, enlarging the s@dins and reducing the collective fixed cost

burden.

A common extension of trade practices law in mdstaced economies is price cap
regulation, which fixes prices so as to controliergin between prices and average costs.
In the experiment carried out this is achievedtuycking up the parameterin equation (13)
by 20 per cent, thereby reducing the margin ofgxiover average costs by this proportion.
The results are summarised in Table 11. Their figsraimilar to the results from tighter
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pricing surveillance in that there is more competipricing and improved industrial scale,
which collectively raises investment returns amduirn, encourages investment in the short
run and larger capital stocks in the long runthie short run the investment surge appreciates
the real exchange rate but, in the long run, tdeced costs depreciate the real exchange rate
and the current account surplus is larger. Haeeshock is not simply to the conjectural
variations parameter (which influences chosen nug)-but directly to the price-average

cost margins. The effects for the same proportishack are therefore larger. Free entry in
the long run offers particularly strong resultsieal by the consolidation of production
amongst firm numbers reduced by almost a thirdh Wie most extensive consolidations in

the service industries: telecommunications, finabcsiness services and recreatidn.

In a final experiment we examine the implicatiohsa@ambining tighter price cap regulation
with improved technical efficiency in services. i¥implies that the more competitive
environment, combined with the infusion of new pbgkcapital, encourages improvements
in “x-efficiency” within the services industrieS.he effects from the 20 per cent reduction in
price-average cost margins and rises in technfalency of five per cent across the board
are summarised in Table 12. They show very lakpa®sions in real GDP and in the
measures of economic welfare, both in the shortlamgl runs. Capital owners gain least as
returns rise on greater capital volume but purditomargins decline. Workers enjoy
improvements in real wages by nearly a quartenéniang rur* Importantly, the impact of
the improvements in services productivity is lartiem that of the forced competitive pricing.
Indeed, the comparison of the results in Tablearid 12 suggests the elasticity of real GDP
to services productivity has a value of about twbile the corresponding elasticity for real

wages is near three.

6. Conclusion

Third arrow reforms, which emphasise reforms toilabmarkets, company tax and
competition policy, may have been slow to emergetiia analysis shows that they have
considerable potential to trigger a period of sabgal real expansion of the Japanese
economy. Considerable pure profits are shown tevi@ent across the economy, and most

particularly in the notoriously inefficient servicsector. Reforms, simulated using an

% Industry level results are in Appendix 4, avaitabh application from the authors.
31 The short run results are unrealistic in thatrer production wage is held constant in the fdadbese
substantial shocks and production employment igired to expand by 15 per cent.
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economy-wide model that represents oligopoly behayiare shown to offer considerable
expansion, most particularly those that addressetition policy and that raise productivity

in the services industries.

The expansion of the labour force, either througiidased participation by women or
immigration, is shown to be unsurprisingly expansiy overall but efficiency dividends and
new investment cause the expected declines ircomslumption wages to be small or non-
existent. The additional labour raises industilesand therefore efficiency, boosting the
expected yield on home physical capital and engingathe rebalancing of the collective
portfolio toward the home economy. Reducing ireaéint capital income taxes and
rebalancing the tax system toward more efficiemsconption taxation is also shown to offer
improved efficiency, again triggering rebalancirfglapan’s financial portfolio toward home
investment. This stimulates substantial real ghowtJapan’s economic activity and
improvements in real worker incomes, which woulduo¢her boosted were the tax reforms
combined with changes to corporate governance r@geints to reduce the rate of corporate

saving rates.

Enhanced oligopoly pricing surveillance, to redaolusion amongst large firms, is also
shown to yield consistent increases in real GDPthadvelfare measures in the short and
long runs. These are still larger if oligopolygnig is regulated so as to reduce the price to
average cost margin in all industries. In bothesasapital owners enjoy returns that are
expanded by capital increases but constraineddwycesl pure profits. Nonetheless, real GNP
and real consumption wages all rise. The effioyegains stem from the reduced mark-ups
and increased production scale. In the long mmdiexit, enlarging the scale gains and
reducing the collective fixed cost burden. Astfog other reforms, this attracts new
investment and more extensive capital use. Irsltogt run the investment surge appreciates
the real exchange rate but, in the long run, tdeced costs depreciate the real exchange rate
and exports, raising the current account surpkuree entry in the long run offers particularly
strong results, aided by the consolidation of potidm amongst fewer firms, with the most
extensive consolidations in the service industiielegcommunications, finance, business

services and recreation.

A final experiment that assumes expanded investmesgrvices leads to technical efficiency
gains shows that the effects are potentially varged indeed. Indeed, because of the
pervasive use of services as intermediate inpuadl industries, the implied elasticity of real

GDP to services productivity has a value of abauat, twhile the corresponding elasticity for
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real wages is near three. Clearly, a key poliegrigy must be finding ways to improve

services productivity and competitiveness.
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Figure 1: Measured Total Factor Productivity in Japan®
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Figure 2: Japanese Domestic Saving and Investnteas % GDP
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Figure 3: The Growth of Japanese Domestimd International Wealth®
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a This shows approximations to the values of nomshng wealth held within Japan, net of foreign hdd, and
total wealth held by Japanese both at home andadbrit is derived by combining a nominal seriesthe
national capital stock (tangible private assetsh ) private factor income outflows divided by thepanese
corporate bond yield to indicate foreign holdingslapan, 2) private factor income inflows dividecthe US
corporate bond yield, to indicate foreign holditysJapanese, and 3) official foreign reserves eBhank of
Japan.

Source: Tomioka (2015).
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Figure 4. Services Productivity and the Real Exchage Rate
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Figure 6: Rate of Return and Borrowing Rate in 204
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Figure 7: Rent and Corporate Saving to GDP Ratio2007-2014
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a Corporate saving is displayed as the broken line.

Source: Pure profits as a proportion of capitabine gross of tax is calculated for the full sangdle
firms from the Nikkei NEEDSinancialQUESTdata. This proportion is then applied to opematin
surplus (net of depreciation) from the nationalcagts for the years shown to obtain total rent,clhi
is then divided by GDP.
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Table 1: Model structure

Regions

Primary factors

Sectors

Japan
Rest of world

Natural resources (mineral, enelepyosits)

Arable land

Skilled (professional) labour
Unskilled (production) labour
Physical capital

1 Agriculture
2 Fishing
3 Mining and minerals
4 Energy
5 Processed agriculture
6 Electronic equipment
7 Transport equipment
8 Chemicals and rubber
9 Textiles and clothing
10 Metals
11 Other manufactures
12 Electricity
13 Gas
14 Communications
15 Financial services
16 Transport
17 Construction
18 Business services
19 Recreation
20 Other services

Source: Aggregates from

the GTAP VIl database.

Table 2: Economic Structure

Per cent Share of Share of Export share  Net exports
GDP° total exports  of output over output
1 Agriculture 1.06 0.06 0.34 -22.51
2 Fishing 0.16 0.04 1.77 -16.90
3 Mining and minerals 0.64 1.06 8.88 -18.80
4 Energy 0.07 0.63 2.09 -101.22
5 Processed agriculture 2.71 0.42 0.83 -12.86
6 Electronic equipment 2.18 19.56 32.84 14.61
7 Transport equipment 2.02 22.01 28.45 23.39
8 Chemicals and rubber 2.39 11.17 17.62 6.86
9 Textiles and clothing 0.26 1.32 19.02 -56.41
10 Metals 2.59 6.18 8.72 2.68
11 Other manufactures 4.82 28.08 28.32 13.55
12 Electricity 1.55 0.00 0.00 0.00
13 Gas 0.01 0.00 0.00 -28.68
14 Communications 2.23 0.14 0.48 -0.46
15 Financial services 5.34 0.77 1.25 -1.17
16 Transport 4.44 2.38 3.31 -2.98
17 Construction 6.11 0.97 1.03 0.08
18 Business services 22.21 2.01 0.77 -0.77
19 Recreation 3.59 0.37 0.98 -2.41
20 Other services 35.63 2.83 0.72 -0.34

a GDP“ is GDP at factor cost, which is the sum of valddea in each industry.

Source: Model database (social accounting matliedived from the GTAP global database for 2007.
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Table 3: Factor Intensities by Industry

Physical Production Skilled Arable Natural
capital labour labour land resources

1 Agriculture 33.0 47.5 1.6 17.2 0.7
2 Fishing 37.9 18.4 0.3 0.0 43.4
3 Mining and minerals 445 33.2 20.4 0.0 1.9
4 Energy 66.7 19.7 11.9 0.0 1.7
5 Processed agriculture 49.6 33.6 16.8 0.0 0.0
6 Electronic equipment 22.6 45.9 31.5 0.0 0.0
7 Transport equipment 22.9 46.6 30.6 0.0 0.0
8 Chemicals and rubber 49.7 31.7 18.6 0.0 0.0
9 Textiles and clothing 14.8 67.8 17.4 0.0 0.0
10 Metals 40.3 37.9 21.8 0.0 0.0
11 Other manufactures 32.1 41.9 25.9 0.0 0.0
12 Electricity 72.5 15.4 12.0 0.0 0.0
13 Gas 57.3 24.9 17.8 0.0 0.0
14 Communications 58.6 23.3 18.1 0.0 0.0
15 Financial services 53.7 27.3 19.0 0.0 0.0
16 Transport 30.3 41.8 27.8 0.0 0.0
17 Construction 14.1 53.0 32.9 0.0 0.0
18 Business services 67.8 17.7 14.4 0.0 0.0
19 Recreation 49.7 29.0 21.3 0.0 0.0
20 Other services 30.7 43.1 26.2 0.0 0.0

a These are factor shares of total value addeddh industry, calculated from the database. Share
sum to 100 per cent horizontally.
Source: Model database (social accounting matliedived from the GTAP Database 2007.

Table 4: Initial Demand Elasticities and Mark-ups’

Final Govt  Investment Intermediate  Export  Averagéndustry
demand  mark-
elasticity ups, %

1 Agriculture -7.1 -54 4.1 -7.0 -15.0 -7.0 1.17
2 Fishing -7.4 -5.2 -3.6 -6.0 -12.3 -6.4 1.19
3 Mining and minerals -4.7 -4.8 -2.8 -4.0 -15.0 0-5. 1.25

4 Energy -12.0 -6.9 -7.3 -15.0 -15.0 -14.2 1.08
5 Processed agriculture -7.2 -5.2 -3.6 -5.0 -13.7 6.6 - 1.18

6 Electronic equipment -10.3 -10.7 -5.3 -6.0 -13.1 -8.8 1.13

7 Transport equipment -15.9 -10.4 -5.3 -9.0 -17.5 11.7 1.09

8 Chemicals and rubber -9.4 -5.0 -3.8 -5.5 -14.3 3 -7 1.16

9 Textiles and clothing -15.4 -11.9 -5.9 -11.0 43. -11.9 1.09
10 Metals -5.1 -5.0 -35 -6.0 -14.9 -6.8 1.17
11 Other manufactures -14.0 -13.9 -6.5 -6.0 -14.3 8.7 - 1.13

12 Electricity -2.9 -3.9 -2.2 -35 -5.8 -3.3 1.43
13 Gas -2.9 -3.7 -2.2 -3.0 -6.2 -2.9 1.52
14 Communications -3.0 -3.9 -2.2 -3.0 -6.4 -3.0 01.5
15 Financial services -7.0 -7.6 -3.8 -5.0 9.1 5.6 1.22

16 Transport -8.0 -8.4 -4.2 -3.0 -10.2 -4.8 1.27
17 Construction -11.1 -9.3 -7.4 -10.0 -11.4 -7.8 151.
18 Business services -5.9 -4.1 -1.9 -1.5 -8.8 -3.2 1.45

19 Recreation -4.3 -4.7 -2.0 -2.0 -12.4 -4.1 1.32
20 Other services -5.6 -4.8 -2.0 -2.0 -13.6 -4.3 301.

a All these variables are endogenous in the molaétial (base) values are provided here.

b Industry mark-ups are of producer prices overaye variable costs.
Source: Elasticities are calculated via the equatio the appendices, based on elasticities ofisuitisn
defined in Appendix 1. Those elasticities of sitbgbn, in turn, are calibrated via the iterategproach
described in the text with starting values fromeatablished literature that includes surveys diteéiarris and
Cox (1984) and Dimaranan and McDougall (2002).

33



Table 5: Calibrated Pure Profit and Cost Shares, ad Industry Scale

Per cent of industry turnover  pyre profit Fixed cost  Variable cost Scal®

1 Agriculture 13.3 1.0 85.7 100
2 Fishing 12.1 3.5 84.4 72
3 Mining and minerals 14.0 6.0 80.0 40
4 Energy 3.9 31 93.0 90
5 Processed agriculture 12.5 2.6 84.8 97
6 Electronic equipment 3.1 8.3 88.6 32
7 Transport equipment 35 51 914 54
8 Chemicals and rubber 9.3 4.4 86.3 59
9 Textiles and clothing 2.3 6.1 91.6 45
10 Metals 8.1 6.7 85.2 38
11 Other manufactures 7.4 4.1 88.5 64
12 Electricity 19.0 10.9 70.1 19
13 Gas 18.0 16.4 65.6 12
14 Communications 24.8 8.6 66.6 23
15 Financial services 14.4 3.3 82.3 74
16 Transport 6.9 14.1 79.0 17
17 Construction 4.4 8.4 87.1 31
18 Business services 27.5 34 69.1 62
19 Recreation 20.8 3.5 75.7 65
20 Other services 13.8 9.6 76.7 24

a The final three columns of the table are calédata First, elasticities are estimated, from whitdrk-up ratios
are calculated. The pure profit shares of toteéneie are then used to deduce the fixed cost rsidu

b Scale is defined as the ratio (in %) of the gmpsantity produced and minimum efficient scaleichtfin turn,
is the level of output where unit fixed cost is 8%wnit variable cost. The 3% is arbitrary andiagture
(farms) have average scale exceeding this, yieltld@9o. The results are suggestive of relativeesoaly.
Source: Pure profit proportions are adapted froenNtkkei NEEDS Database through Financial Quest.

Table 6: Closures Used

Long run
Capital is internationally and sectoratigbile at a fixed external rate of

returh
Fiscal policy is constrained to retain constant2B86-7 deficit
Employment fixed, all factor rewards egdonous
Oligopoly
Fixed numbers of firms,
Endogenous pure profits
Free entry and exit
Chamberlinian oligopolyt endogenous, pure profits exogenous

Short run
Fixed real production wage and endogepoaduction employment
Capital use is fixed and industry-spegi§o rates of return differ by industry
Fiscal policy is constrained to retaircasstant the 2006-7 deficit
Real production wage fixed and producgomployment flexible

Oligopoly

Fixed numbers of firms,
Endogenous pure profits

a The total stock of physical capital varies in litveg run and the home-owned share of it depends on
corresponding long run changes in domestic reanreand the share of wealth that is held abroad, as
per equation (9). The home-owned share of domeapital is important because if affects the lefel
factor income outflow associated with profit rejetion.

34



Table 7: Aggregate Effects of Labour Market Reform§

Oligopoly’ Free entry/exit
Per cent change Short rufi Long rurf Long rurf
Production and skilled labour up 5%
Output and factor volumes
Real GDP 2.9 5.6 4.2
Capital stock 0.0 4.3 5.4
Production employment 2.4 8.0 5.0
Government and external
Government expenditdr&GDP 2.6 4.7 3.1
Current account /GDP -44.4 38.6 21.0
Finance
Rate of return gross of fax 4.3 2.8 -3.0
Home interest rate -5.2 -3.2 -1.3
Investment expenditure /GDP 4.7 -2.9 -3.2
Inward foreign investment /GDP 97.9 -3.3 -8.6
Outward foreign investment /GDP 33.0 15.6 4.8
Pricing and costs
Real exchange rate 0.19 -0.98 -0.73
Number of firms 0.00 0.00 14.7
Average mark-Uptradables 0.15 -0.14 -0.13
Average mark-Up services 0.14 0.08 -0.23
Fixed costs /GDP -0.03 -0.16 1.2
Pre-tax pure profits /GDP 2.1 2.9 -3.3
Average industry scajeéradables 1.7 8.0 -4.3
Average industry scajeservices 3.2 5.2 -6.3
Welfare
Real GNPP® deflated 2.7 5.1 4.0
Real production wage® deflated 0.00 -0.39 0.53
Real production wag®,’ price deflated -0.01 -0.27 0.59
Real skilled wageR® deflated -3.1 -0.51 0.59

a This experiment simply raises the stock of potida labour and the stock of skilled (professigabour by
5%. In the short run all the additional productiabour is not necessarily employed since thepeaduction
wage is held constant.

b “Oligopoly” refers to fixed numbers of firms Wwituinfettered oligopoly pricing. “Free entry/exdllows firm
numbers to adjust while retaining pure (economicfits at their initial levels (defined relative toreign prices,
after tax).

¢ The long run allows free international mobiliti/capital at an external after tax rate of retallong with full
real wage adjustment to clear labour markets. shwet run fixes the capital stock in each indusing the real
wage of production workers.

d These entries represent the exogenous shogkedaction labour use.

e This is government expenditure on goods andceswnly. Pensions (transfers) are held consedative to
the CPI.

f This is inclusive of pure profits and pre-tak.is different from the “market rate of return”.

g This is the yield on home-issued long term boodshe financing rate.

h This is the gross-revenue weighted mark-up ratio

j Scale is defined as the ratio (in %) of the grqaantity produced to minimum efficient scale, athin turn, is
the level of output where unit fixed cost is 5%wuaft variable cost. Here it is an average, weidHig gross
revenue.

Source: Simulations of the model described in ¢xé t
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Table 8: Aggregate Effects of Company Tax Reform%

Oligopoly’ Free entry/exit
Per cent change Short rufi Long rurf Long rurf
Power of capital taxes reduced by 5%
Output and factor volumes
Real GDP 3.8 4.9 3.8
Capital stock 0.0 3.9 5.2
Production employment -0.7 0.0 0.0
Government and external
Power of the consumption tax 8.2 7.2 8.7
Government expenditdr&SDP -3.3 -34 -2.8
Current account /GDP -0.2 83.0 53.7
Finance
Rate of return gross of fax -0.9 -3.0 -10.8
Home interest rate -10.9 -8.7 -6.2
Investment expenditure /GDP 4.3 -2.9 4.1
Inward foreign investment /GDP 74.0 -29.6 136.
Outward foreign investment /GDP 40.4 21.9 5.0
Pricing and costs
Real exchange rate -0.36 -1.25 -0.85
Number of firms 0.00 0.00 26.0
Average mark-Uptradables 0.06 -0.26 -0.24
Average mark-Upservices 0.40 0.30 -0.17
Fixed costs /GDP -0.10 -0.20 1.59
Pre-tax pure profits /GDP -3.6 -2.8 -12.3
Average industry scajeéradables 0.9 6.6 -11.2
Average industry scajeservices -1.1 -0.3 -15.5
Welfare
Real GNPP® deflated -4.5 -2.8 -4.8
Real production wage® deflated -7.54 -6.01 -6.02
Real production wag®,’ price deflated 0.00 0.88 2.20
Real skilled wageR® deflated -8.38 -6.08 -5.88

a This experiment reduces the power of compangstiy 5% but maintains government spending by cepla
the lost revenue via the consumption tax, the ameedn the power of which is here endogenous.

b “Oligopoly” refers to fixed numbers of firms wWwitinfettered oligopoly pricing. “Free entry/exdllows firm
numbers to adjust while retaining pure (economicfits at their initial levels (defined relative toreign prices,
after tax). Because after tax pure profits are leehstant, pure profits before tax decline, whscpro-
competitive.

¢ The long run allows free international mobiliti/capital at an external after tax rate of retaliong with full
real wage adjustment to clear labour markets. shwet run fixes the capital stock in each indusing the real
wage of production workers.

d These entries represent the exogenous shogkedaction labour use.

e This is government expenditure on goods andcaswnly. Pensions (transfers) are held constdative to
the CPI.

f This is inclusive of pure profits and pre-tak.is different from the “market (after tax) ratéreturn”, which is
fixed externally in this long run analysis.

g This is the yield on home-issued long term boodshe financing rate.

h This is the gross-revenue weighted mark-up ratio

j Scale is defined as the ratio (in %) of the grgeantity produced to minimum efficient scale, ethin turn, is
the level of output where unit fixed cost is 5%wuaft variable cost. Here it is an average, weidHig gross
revenue.

Source: Simulations of the model described in ¢x t
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Table 9: Aggregate Effects of Company Tax Reforms @nbined with
Reduced Corporate Savirfy

Oligopoly’ Free entry/exit
Per cent change Short rufi Long rurf Long rurf
Power of capital taxes reduced by 5%,
combined a corporate saving rate lower by
50%
Output and factor volumes
Real GDP 3.1 5.6 4.4
Capital stock 0.0 104 11.7
Production employment 0.5 0.0 0.0
Government and external
Power of the consumption tax 2.2 1.8 3.4
Government expenditdr&SDP -7.0 -54 4.4
Current account /GDP -318.8 -99.0 -105.7
Finance
Rate of return gross of fax 15 -6.7 -14.8
Home interest rate 2.2 14.6 18.9
Investment expenditure /GDP 0.2 -20.2 -21.7
Inward foreign investment /GDP 227.6 -45.3 .50
Outward foreign investment /GDP -21.9 -70.2 6.37
Pricing and costs
Real exchange rate 4.29 0.07 0.17
Number of firms 0.00 0.00 59.4
Average mark-Uptradables 0.72 -0.08 -0.09
Average mark-Upservices -0.53 -0.82 -1.38
Fixed costs /GDP 0.56 0.29 2.24
Pre-tax pure profits /GDP 2.4 -3.0 -13.7
Average industry scdjéradables -10.0 -0.9 -9.4
Average industry scaleservices 3.7 55 -16.6
Welfare
Real GNPP® deflated 0.3 3.1 0.8
Real production wage® deflated -1.88 2.03 2.10
Real production wag®,' price deflated 0.00 3.80 5.32
Real skilled wageR® deflated -1.03 2.23 2.54

a This experiment reduces the power of compangstiy 5% but maintains government spending by cepla
the lost revenue via the consumption tax, the emeedn the power of which is here endogenous. dhasge,
combined with corporate governance reforms, israssuto induce a reduction by half in the rate opooate
saving from after tax capital income.

b “Oligopoly” refers to fixed numbers of firms witunfettered oligopoly pricing. “Free entry/ex@llows firm
numbers to adjust while retaining pure (economicfifs at their initial levels (defined relative toreign prices,
after tax). Because after tax pure profits are leehstant, pure profits before tax decline, whscpro-
competitive.

¢ The long run allows free international mobilitfycapital at an external after tax rate of retalong with full
real wage adjustment to clear labour markets. shwet run fixes the capital stock in each indusing the real
wage of production workers.

d These entries represent the exogenous shogkedaction labour use.

e This is government expenditure on goods andcaEswnly. Pensions (transfers) are held constdative to
the CPI.

f This is inclusive of pure profits and pre-tait.is different from the “market (after tax) ratéreturn”, which is
fixed externally in this long run analysis.

g This is the yield on home-issued long term boodshe financing rate.

h This is the gross-revenue weighted mark-up ratio

j Scale is defined as the ratio (in %) of the grgeantity produced to minimum efficient scale, ethin turn, is
the level of output where unit fixed cost is 5%wuaft variable cost. Here it is an average, weidHitg gross
revenue.

Source: Simulations of the model described in éxé t
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Table 10: Aggregate Effects of Tighter Pricing Sureillance®

Oligopoly’ Free entry/exit
Per cent change Short rufi Long rurf Long rurf
Reduced collusion: conjectural variations
parameters reduced by 20%.
Output and factor volumes
Real GDP 2.6 2.1 2.1
Capital stock 0.0 3.5 2.4
Production employment 3.1 0.0 0.0
Government and external
Government expenditdr&SDP -2.2 -0.9 -1.1
Current account /GDP -33.9 33.1 36.7
Finance
Rate of return gross of fax 1.2 -3.7 -1.1
Home interest rate -5.7 -0.5 -1.3
Investment expenditure /GDP 5.8 -2.3 -1.5
Inward foreign investment /GDP 97.9 -23.7 8L7.
Outward foreign investment /GDP 37.8 2.1 7.0
Pricing and costs
Real exchange rate -0.37 -1.16 -0.98
Number of firms 0.00 0.0 -4.16
Average mark-Uptradables 0.00 -0.25 -0.25
Average mark-Upservices -1.07 -1.24 -0.87
Fixed costs /GDP 0.22 0.23 -0.23
Pre-tax pure profits /GDP -2.6 -3.9 -1.1
Average industry scajeéradables 2.7 4.0 2.3
Average industry scajeservices 3.8 3.0 13.9
Welfare
Real GNPP® deflated 2.6 2.2 2.1
Real production wage® deflated 0.11 3.54 2.53
Real production wag®,’ price deflated 0.00 3.49 2.50
Real skilled wageR® deflated 4.16 3.74 2.62

a This experiment simply reduces the conjectunaltions parameter (the index of collusion betwelégopoly
firms) by 20% to reflect tighter surveillance astpEf competition policy. In the short run the Irpaoduction
wage is held constant relative to the GDP pricellev

b “Oligopoly” refers to fixed numbers of firms Wwitinfettered oligopoly pricing. “Free entry/exdllows firm
numbers to adjust while retaining pure (economicfifs at their initial levels (defined relative toreign prices,
after tax).

¢ The long run allows free international mobiliti/capital at an external after tax rate of retaliong with full
real wage adjustment to clear labour markets. shwet run fixes the capital stock in each indusing the real
wage of production workers.

d These entries represent the exogenous shogkedaction labour use.

e This is government expenditure on goods andcaEswnly. Pensions (transfers) are held constdative to
the CPI.

f This is inclusive of pure profits and pre-tak.is different from the “market rate of return”.

g This is the yield on home-issued long term boodshe financing rate.

h This is the gross-revenue weighted mark-up ratio

j Scale is defined as the ratio (in %) of the grgeantity produced to minimum efficient scale, ethin turn, is
the level of output where unit fixed cost is 5%wuaft variable cost. Here it is an average, weidHtitg gross

revenue.

Source: Simulations of the model described in &x& t
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Table 11: Aggregate Effects of Tighter Price Cap Ryulation®

Oligopoly’ Free entry/exit
Per cent change Short rufi Long rurf Long rurf
Closure of price-to-average cost gap 20%
Output and factor volumes
Real GDP 7.7 5.6 7.6
Capital stock 0.0 10.0 9.1
Production employment 10.2 0.0 0.0
Government and external
Government expenditdr&GDP -8.6 -3.8 -5.1
Current account /GDP -210.1 83.0 132.0
Finance
Rate of return gross of fax 2.9 -11.5 -4.6
Home interest rate -23.4 -1.8 -5.3
Investment expenditure /GDP 27.6 -6.3 -55
Inward foreign investment /GDP 742.7 -56.1 963
Outward foreign investment /GDP 308.4 7.0 30.4
Pricing and costs
Real exchange rate 1.60 -1.59 -2.11
Number of firms 0.00 0.0 -29.9
Average mark-uptradables -0.94 -1.87 -1.95
Average mark-Up services -2.74 -3.25 -2.96
Fixed costs /GDP 1.05 0.91 -0.88
Pre-tax pure profits /GDP -8.9 -13.1 -5.1
Average industry scajeéradables 7.9 15.2 51.2
Average industry scajeservices 11.8 7.6 37.1
Welfare
Real GNPP® deflated 7.6 5.7 7.2
Real production wage® deflated 0.29 10.78 9.71
Real production wag®,’ price deflated 0.00 10.71 9.81
Real skilled wageR® deflated 13.07 11.00 9.71

a This experiment imposes mark-ups that reducenttial price-to-average cost gap by 20%.. Inshert run
the real production wage is held constant.

b “Oligopoly” refers to fixed numbers of firms Wwitinfettered oligopoly pricing. “Free entry/exdllows firm
numbers to adjust while retaining pure (economicfits at their initial levels (defined relative toreign prices,
after tax).

¢ The long run allows free international mobiliti/capital at an external after tax rate of retaliong with full
real wage adjustment to clear labour markets. shwet run fixes the capital stock in each indusing the real
wage of production workers.

d These entries represent the exogenous shogkedaction labour use.

e This is government expenditure on goods andceswnly. Pensions (transfers) are held consedative to
the CPI.

f This is inclusive of pure profits and pre-tak.is different from the “market rate of return”.

g This is the yield on home-issued long term boodshe financing rate.

h This is the gross-revenue weighted mark-up ratio

j Scale is defined as the ratio (in %) of the grqeantity produced to minimum efficient scale, athin turn, is
the level of output where unit fixed cost is 5%uoit variable cost. Here it is an average, weidHitg gross
revenue.

Source: Simulations of the model described in ¢xé t
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Table 12: Aggregate Effects of Tighter Price Cap Rgulation Combined
with Services Productivity Improvement

Oligopoly’ Free entry/exit
Per cent change Short rufi Long rurf Long rurf
Closure of the price-to-average cost gap by
20% combined with a services productivity
boost of 2% (short run) and 5% (long run)
Output and factor volumes
Real GDP 13.9 17.7 18.5
Capital stock 0.0 19.6 19.7
Production employment 14.9 0.0 0.0
Government and external
Government expenditdr&SDP -14.5 -9.3 -9.5
Current account /GDP -400.9 230.1 246.8
Finance
Rate of return gross of fax 10.5 -9.5 -7.7
Home interest rate -39.7 -10.5 -11.2
Investment expenditure /GDP 54.1 -8.9 -9.0
Inward foreign investment /GDP 2453.1 -57.7 8.66
Outward foreign investment /GDP 1153.6 73.1 .580
Pricing and costs
Real exchange rate 2.67 -6.35 -6.73
Number of firms 0.00 0.0 -19.2
Average mark-Uptradables -0.20 -2.30 -2.25
Average mark-Up services -2.26 -3.10 -3.14
Fixed costs /GDP 1.58 1.49 0.91
Pre-tax pure profits /GDP -55 -11.6 -9.5
Average industry scajeéradables 7.9 37.0 40.4
Average industry scajeservices 21.3 20.0 33.0
Welfare
Real GNPP® deflated 13.4 17.1 17.7
Real production wage® deflated 0.49 23.29 23.10
Real production wag®,’ price deflated 0.00 23.51 23.40
Real skilled wageR® deflated 19.23 23.57 23.34

a This experiment imposes mark-ups that reducenttial price-to-average cost gap by 20% whileret same
time boosting output productivity by 2% in the shem and 5% in the long run. In the short run risel
production wage is held constant.

b “Oligopoly” refers to fixed numbers of firms Wwitinfettered oligopoly pricing. “Free entry/exdllows firm
numbers to adjust while retaining pure (economicfifs at their initial levels (defined relative toreign prices,
after tax).

¢ The long run allows free international mobiliti/capital at an external after tax rate of retaliong with full
real wage adjustment to clear labour markets. shwet run fixes the capital stock in each indusing the real
wage of production workers.

d These entries represent the exogenous shogkedaction labour use.

e This is government expenditure on goods andcaswnly. Pensions (transfers) are held constdative to
the CPI.

f This is inclusive of pure profits and pre-tak.is different from the “market rate of return”.

g This is the yield on home-issued long term boodshe financing rate.

h This is the gross-revenue weighted mark-up ratio

j Scale is defined as the ratio (in %) of the grgeantity produced to minimum efficient scale, ethin turn, is
the level of output where unit fixed cost is 5%wuaft variable cost. Here it is an average, weidHitg gross
revenue.

Source: Simulations of the model described in ¢xé t
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