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Japan’s Oligopolies:
Potential Gains from Third Arrow Reforms

Abstract

Progress has been made in economic reform under the “Abenomics” first (monetary policy)
and second (taxation reform) “arrows”. The third, which emphasises structural reforms, has
been more politically difficult, thus far yielding mixed results. This paper explores the gains
that are possible from the labour market, tax and competition reforms embodied in the third
arrow program. Economic rents and industry concentration levels are first identified from
Nikkei firm specific data and used to construct an economy-wide model that represents
oligopoly behaviour and its regulation explicitly. The analysis finds that modest gains in
efficiency are available labour growth and, when it is accompanied by corporate governance
reform, the switch between company and consumption taxation. Larger gains are shown to be
available from active competition policy and, particularly, from productivity enhancing FDI
in services. Central to the results is that a resurgent Japanese economy requires efficiency
improvements that raise home rates of return and rebalance its large home and foreign asset
portfolio toward home investment and capital growth.

1. Introduction

The recent arrest of Japan’s post-1990s stagnation is commonly attributed to the economic
reforms undertaken during the Abe governments, commonly referred to as “Abenomics”
(IMF 2014a). These comprise three “arrows”, the first referring to expansionary monetary
policy, the second to expansionary fiscal policy and the third to more fundamental,
“structural” reforms of the real economy.* The final arrow covers reforms to labour markets,
company tax, corporate governance and competition policy.? Because it includes some
liberalisation of hitherto highly protected sectors like agriculture and electricity, it has been
more politically difficult than the first two and slower to emerge. Yet these structural reforms
are fundamental to a sustainable recovery (IMF 2014b). Indeed, while domestic structural
efficiency is important in any economy, it is particularly significant in Japan because of its
idiosyncratically large asset holdings overseas that can readily be rebalanced into the home

economy in the form of investment that requires no profit repatriation.

Increases to labour force participation and hence labour supply are straight-forward to
analyse, as is reduced company taxation. The effects of both are, arguably, to improve
incentives for Japanese firms to invest at home, thus raising the home capital stock.

Moreover, if new firm entries and the associated recurrent fixed costs are modest and pricing

! The “three arrows” refer to the Japanese historical reference concerning the ease with which a single arrow can
be broken by hand, compared with the resilience of three together.

? In 2015 additions were made to the “arrows” that took the form of commitments to outcomes, rather than to
policy reforms, emphasising overall growth and aged care.



is more competitive this will raise production efficiency and increase demand stemming from
both the home market and from exports. Much therefore depends on the efficiency-

generating elements of the third arrow reforms.

It has long been understood that Japan’s services sector has been comparatively inefficient
(Clark 1978, Kay and Clark 2005, Fukao 2010, Jorgenson et al. 2015) and that this stems in
part from strategic behaviour by mandated and structural oligopolies. It is also well
understood that oligopoly pricing can stifle innovation and the Schumpeterian growth process.
Rents therefore arise that favour some in the community while raising costs to others and
fostering an emphasis on strategic behaviour (Aghion et al. 2013, Blanchard and Giavazzi
2003). Even where oligopolies are subject to pricing surveillance and price-cap regulation,
such industries exhibit information asymmetries and regulatory capture (Menezes 2009,
Nepal et al 2014), behaviour which may explain some of the slower growth in Japan during
its “lost decades”. Moreover, corporate governance regulation has, heretofore, been weak in
Japan, allowing high rates of corporate retained earnings (corporate saving) that deny
households the opportunity to allocate capital income, thus supplemented by rents, between
consumption and saving, thus reducing domestic aggregate demand (Aoyagi Ganelli, 2014).

This paper explores the gains that are possible from the third arrow suite of reforms by first
identifying economic rents and industry concentration levels from Nikkei NEEDS firm
specific data and then using an economy-wide model that represents oligopoly behaviour and
price-cap regulation explicitly.® The analysis estimates the efficiency gains associated with
labour market, taxation and corporate governance reforms and those that remain possible
from allowing free entry and exit, including foreign ownership, while at the same time more
carefully monitoring and regulating the pricing behaviour of “natural” and mandated
monopolies and oligopolies. In doing so it assesses the potential for a period of economic
expansion driven by such reforms that could bring home some of Japan’s foreign held capital
and help see the end of its comparative stagnation. A brief review of Japan’s recent
performance and its economic structure is offered in the section to follow. Section 3 then
describes an empirical analysis of rents and concentration in Japan’s manufacturing and
service industries. The economy-wide model used is presented in Section 4, followed by an
analysis of reform alternatives and their implications for Japanese performance in Section 5.

Conclusions are offered in Section 6.

® The model is in the spirit of Harris (1984) and a development of more elemental oligopoly models used by
Tyers (2005 and 2014). As suggested by Tyers and Corbett (2012), the use of a mode with explicit oligopoly
behaviour is complementary to other studies of reforms in the Japanese economy.



2. Imperfect Competition and Economic Performance in Japan

There is now little debate over the assertion that competition and its attendant efficiency is an
essential source of successive innovation and hence real growth (Schumpeter 1911, 1942).*
This idea is central to modern research on economic performance (Segerstrom et al. 1990,
Aghion and Howitt 1992, Aghion et al. 2013) yet all economies harbour industries that are
oligopolistic and where sustained rents engender strategic behaviour that detracts from the
kinds of growth-enhancing innovation that are given emphasis by Grossman and Helpman
(2014). In Japan, the lost decades saw aggregate productivity stagnate, with continued very
slow growth in services and a marked slowdown in manufacturing, as indicated in Figure 1.
Yet Japan’s is an advanced, well-ordered, high-saving economy, begging the question as to
why it has not financed sufficient new investment and adopted policies to overcome the

slowdown.

The answers are two-fold. First, Japan’s total saving has been declining in absolute level and
as a share of its GDP throughout the period, as shown in Figure 2. Household saving has
fallen dramatically, due to demographic contraction and associated ageing, with the decline
only partially offset by high levels of retained earnings by corporations, or corporate saving.
Second, Japanese domestic investment has also been declining, leaving persistent current
account surpluses that indicate net investment outflows averaging more than five per cent of
GDP. During the 1980s the then highly productive manufacturing sector invested abroad to
leap trade barriers. Since then, however, high growth in neighbouring China, and the high
average, after-tax rate of return associated with it, has attracted investment by Japan’s iconic
manufacturers. Those firms’ earnings now come primarily from abroad, while the collective
share of foreign output of all Japanese firms has risen to a fifth (IMF 2014a: Figure 2).> In
association with this there has been a substantial expansion in the proportion of Japanese
wealth that is held abroad. Indeed, the evidence from Figure 3 suggests that, lost decades
notwithstanding, Japan’s rate of accumulating wealth did not slow. Rather, investment was
redirected abroad, slowing output and non-capital income at home.

The large share of Japanese wealth that is held abroad is of particular importance for the

potential level of domestic growth because it means that policy reforms yielding

* The core idea is “creative destruction”, by which is meant that innovation is induced by competitive forces and
that, while any single innovation confers rents in the short run, subsequent competitive innovations “destroy”
those rents, maintaining efficiency (Schumpeter 1942: 82-83).

> The Japanese literature on this outward FDI tends to focus on its effects on employment at home (Yamashita
and Fukao 2010 and Kiyota 2014). Yet the key issue for Japan is the location of the new investment and its
contribution to domestic output and real wage growth.



improvements in home efficiency could induce portfolio rebalancing that would raise
domestic investment, expanding and modernising the domestic capital stock and raising real
wages. Of course it is true that any economy can enjoy an investment response to home
productivity improvements. But, idiosyncratically in Japan’s case, the capital expansion
would be largely domestically owned and so not demand capital income repatriation. This

makes doubly important the intent of third arrow reforms to improve home efficiency.

Indeed, the recent study by Jorgenson et al. (2015) sees competition reforms directed to six
industries that are largely insulated from international competition — real estate, electricity and
gas, construction, other services, finance and insurance, and wholesale and retail trade - as the
“final opportunity for Japan”. They note that these industries have been largely insulated
from domestic competition through government regulation and that major opportunities
remain to improve overall Japanese productivity by fostering more competitive behaviour in

them.

Our approach to estimating the potential for further growth by this means is to model the
whole Japanese economy in a manner that represents both its oligopoly structure and the
potential for changes in its external balance. It is in the spirit of the economy-wide approach
by Blanchard and Giavazzi (2003), who offer an elemental general equilibrium model to
investigate the combined effects of product market and labour market regulation. Their
closed economy model incorporates non-collusive oligopoly in the goods market with rents
being partially distributed via bargaining in the single factor (labour) market. They find that
reducing barriers to entry, including reducing recurrent fixed costs, yields unambiguous
welfare improvements. There is an increase in the number of firms, a higher elasticity of
demand, a lower mark-up and thus lower unemployment and a higher real wage. This
research signals an improvement over prior studies of competition policy through its

characterisation of market structure in an economy-wide context.

As in most open economies, overall economic performance is very sensitive to the relativities
between home production costs and export prices, and hence to the country’s real exchange
rate, a standard definition of which is the common currency ratio of the home and foreign
GDP price levels:

(1) eR= =E )



where both the real and nominal exchange rates, er and E, are expressed according to the
financial convention, so that an appreciation is a rise in value. The Balassa-Samuelson
Hypothesis has this particularly sensitive to the relative and absolute levels of performance of
the tradable (manufacturing) and non-tradable (service) industries (Tyers et al. 2008). Itis
also dependent on the direction of external financial flows, with inflows raising demand for
home services, and, because government expenditure focusses on home services, on the

government’s fiscal position.®

Improvements in domestic service productivity of the type Parham (2013) suggests took place
in Australia during its “golden age of microeconomic reform” in the 1990s, therefore have
major overall economic effects by reducing domestic costs relative to prices abroad and hence
by stimulating exports and home investment. This can be seen from the simple Salter
diagram in Figure 4.” Employing for the sake of the diagram the abstraction that goods and
services are either tradable or not, the effect of productivity constraints due to the exploitation
of oligopoly power is strongest in services, contracting the production possibility function to
the left. Since the price of tradables is constrained by arbitrage through international trade,
this raises the relative price of services, thus appreciating the real exchange rate. Exposing
services to greater competitive forces, through privatisation, competition policy or the
fostering of new entries, reverses this process, thus raising collective welfare as well as
depreciating the real exchange rate. As prices fall toward unit costs there is an allocative
efficiency gain, along with further reduction in those costs due to the capture of scale
economies. It is possible that a considerable share of these potential gains could accrue with
only structural change and without any requirement for associated technical change. In what
follows this underlying behaviour is represented in a more detailed numerical model that
relaxes the extreme dichotomy in tradability.

3. Rents and Concentration in Japanese Manufacturing and Services

The objective here is to characterize the oligopolistic nature of the modern Japanese economy.
We use as our source the Nikkei NEEDS data resource, obtained from Financial QUEST,

choosing the years 2004 — 2014. The data are drawn from financial statements (profit and

® The influence of government expenditure has been referred to as the “Froot-Rogoff” effect, following Froot
and Rogoff (1995) and, more recently, Galstyan and Lane (2009). Of course, in the short run fiscal expansions
can also appreciate real exchange rates by raising home bond yields and drawing foreign investment, thus
switching demand into the home economy (Mundell 1963 and Fleming 1962).

" The diagram is widely used but stems from the classical article, Salter (1959).



loss statements and cash flow statements), which are available from the vast majority of listed
firms, and from stock market data on market capitalisation. It covers 2776 firms in 20
sectors. The data are used to derive two sets of information essential to our subsequent
analysis, namely the levels of pure profits (economic rents) enjoyed in each industry and the
corresponding degree of concentration in each. We are also interested to represent the level

of retained earnings (corporate saving) in each industry.

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

advanced economies.®

To obtain the pre-tax level of pure profits in each industry we first divide total capital income
after depreciation by the total of the industry’s capitalisation and its net outstanding debt in
the previous year to obtain a gross rate of return. Rents are then indicated by the difference
between this rate of return and that demanded by the market, which we estimate as the interest
rate demanded by the firms’ creditors. This, in turn, is the firm’s annual gross interest
payment divided by its gross debt. The difference between the two rates thus obtained is the
over-market yield. It is shown for 2004 and 2014 in Figures 5 and 6, confirming some
stability through time and across industries, except for the electricity sector, which was
hardest hit by the 3/11 earthquake. We then convert the over-market rate of return into a
share of total capital income (net of depreciation but gross of interest and tax). For the firms
in our sample, this share is quite high, averaging at two thirds. Like corporate saving, if this

proportion is representative of all firms, then total rents are also substantial nationally, rising

8 We suspect this high level of retained earnings reflects idiosyncratic contrasts between Japan’s high rates of
company tax, its comparatively weak capital gains tax and the taxation treatment of deceased estates, along with,
hitherto, its weak regulation of corporate governance (Aoyagi and Ganelli 2014). The precise links are beyond
the scope of this research, though we do experiment with hypothetical interaction between corporate tax and
saving rates.



through time either side of the GFC with a benchmark level around 13 per cent of GDP
(Figure 7).°

Finally, the Nikkei data allow us to examine industry concentration for the firms in our
sample. Here we report concentration in total sales, the cumulative distributions of which are
summarised in Figure 8. Despite the large size of Japan’s economy, most industries are
dominated by relatively few firms. Apart from the collectives “other manufacturing” and
“recreation”, in which two thirds of the revenue is earned by 58 and 50 firms respectively, the
remaining industries have two thirds of their revenue captured by less than 25 firms. In some
key sectors the concentration is very high. Two thirds of the revenue is earned by six firms or
less in “energy”, “electronics”, “transport equipment”, “textiles”, “electricity”, “gas” and
“telecommunication”. In translating these findings into our economy-wide analysis we are
constrained to make the strong assumption that the listed firms in our sample are

representative of all firms in the Japanese economy.

4. An Oligopoly Model of the Japanese Economy

The model is structured so as to emphasise oligopoly rents and the effects on these of industry
policies of the type presaged by Japan’s “third arrow”. It offers a variety of tax instruments
with which to examine the interaction between corporate and consumption tax rates and its
regulatory armoury extends to privatisation, pricing surveillance and price-cap regulations.
Like that of Balistreri and Markusen (2009), the model separates subnational product
differentiation from that between home and foreign products and, with generally higher
elasticities of substitution between home products than internationally, it yields important
relationships between industry policy, the terms of trade and the real exchange rate.

The links between foreign ownership, trade policy, domestic market structure and technical

changes that have been referred to as “x-efficiency” (Markusen 2004, Markusen and Stahler
2011) are not directly explored in this model, though efficiency gains from increased lengths
of run (scale) in the presence of fixed costs are an important behavioural element. Financial

capital that is either domestically or foreign owned can flow into the economy in the long run

% The gap between equity yields and interest rates on debt is explained in part by the “equity premium”, which is
associated with the fact that debt contracts have a prior claim over liquidated assets and so are less risky. We
offer crude estimates of the associated risk premia by industry in Appendix 1 (all appendices are available on
request from the authors). These prove to be very much smaller than the yield spreads indicated in Figures 5 and
6, leading us to conclude that the great bulk of the spreads comprise economic rent.



but there is no endogenous distinction between foreign and domestic ownership of new
capital at the margin. Unlike prior works of this type, our model embodies an elemental
financial market that motivates cross border financial flows by interest parity and, in long run
closures, changes in the working capital stock.

Importantly for the results obtained, the oligopoly behaviour is embedded within a multi-
sector general equilibrium structure which offers a complete representation of inter-industry
flows. Most oligopolistic (network) services have tended to be comparatively little exported
and primarily used as domestic intermediate inputs. This means that, while distortionary
pricing by oligopolies has modest direct effects (on final product mark-ups) it has very
substantial indirect effects (via mark-ups on intermediates) that build on one another
economy-wide. A key consequence of this is that, when initial mark-ups are large, more
competitive pricing yields effects on overall economic activity that are very much greater than
the neoclassical gains in allocative efficiency from changes in taxes, tariffs or even the terms
of trade. This is most significant in long run closures where improvements in efficiency
encourage enlargement of the capital stock, representing a rebalancing of Japan’s portfolios

away from foreign toward domestic productive assets. ™
4.1 Overview of model structure

The scope of the model is detailed in Table 1. Firms in all industries are oligopolistic in their
product pricing behaviour with the degree of price-setting collusion between them represented
by conjectural variations parameters that are set to account for the degree of regulatory
surveillance. Each firm bears fixed capital and labour costs, enabling the representation of
unrealised economies of scale. In making this representation, it is recognised that some
industries are comparatively competitive, generating low pure profits and carrying low fixed
costs. This is represented in the model via parameterisation (larger firm numbers and lower

fixed costs per firm), rather than distinct behavioural assumptions.

Home products in each industry are differentiated by variety via CES nests and output is
Cobb-Douglas in variable factors and intermediate inputs. While firms are oligopolists in

their product markets they have no oligopsony power as purchasers of primary factors or

19In an application of a more elemental but similar model to Australia, Tyers (2015) shows that, in general
equilibrium, widespread distortions due to collusive oligopoly pricing can reduce real GDP by as much as a third
in the long run. Large effects from cuts to oligopoly rents stem from the closer association of costs and prices.
Since export demand is comparatively elastic, the resulting declines in costs raise the (variable) capital stock and
this facilitates expanded export and output volumes. The output changes then yield a further set of efficiency
gains, which come from scale effects: longer production runs in the presence of recurrent fixed costs.



intermediate inputs.** A complete system of inter-industry flows is included so as to
represent the dependence of tradable industries on inputs from abroad and from the heavy
manufacturing and services sectors. The economy modelled is “almost small”, implying that
it has no power to influence border prices of its imports but its exports are differentiated from
competing products abroad and hence face finite-elastic demand.*? The main reason that the
“almost small” assumption is so common in national modelling is that countries specialise in

their exports far more than they do in their imports.

The consumer price index is constructed as a composite Cobb-Douglas-CES index of post-
consumption-tax home product and post-tariff import prices, derived from the aggregate
household’s expenditure function. This formulation of the CPI aids in the analysis of welfare
impacts. Because collective utility is also defined as a Cobb-Douglas combination of the
volumes of consumption by generic product, proportional changes in overall economic

welfare correspond with those in CPI-deflated GNP.*

Government expenditures comprise those directly on goods and services and CPI-indexed
transfers to households. Expenditure on goods and services is also via nested CES
preferences and government revenue stems from a tax system that includes both direct
(income) taxes levied separately on labour and capital income and indirect taxes, including
those on consumption, imports and exports.* A capital goods sector is included which
translates investment expenditure into product and service demands, again using a nested CES
preference structure. The level of total investment expenditure has Q-like behaviour, being

influenced positively by home rates of return on installed capital and negatively by a

™ Imports in each industrial category are seen as homogeneous, differentiated from home products as a group, so
that import varietal diversity never changes. Since all home varieties are exported there is no movement on the
“extensive margin” of the type that is evident in the models of non-homogeneous export industries by Melitz
(2003) and Balistreri et al. (2011).

12 The effective numeraire is the import product bundle. Consumer and GDP price indices are constructed for
real aggregations, following the practice in national modelling since Dixon et al. (1982) and Harris (1984).

3 When the utility function is Cobb-Douglas in consumption volumes, the expenditure function is Cobb-Douglas
in prices. If the consumer price level, P€, is defined as a Cobb-Douglas index of prices, the equivalent variation
in income can be expressed in terms of the proportional change in this index. Thus, following any shock, the
income equivalent of the resulting changes to income and prices is:

AP®

R

which can be expressed in proportional change form as:

C
v[1-4P7 |y,
aw _ U R _AY APY

AW =Y, =Y, +EV (PS,PS.Y,) =Y, =Y, =Y,

W - YO - YO Plc
This is, approximately, the proportional change in real GNP.

 Income taxes are approximated by flat rates deduced as the quotient of revenue and the tax base in each case.
Capital income tax rates vary by industry in which the income is earned.
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financing rate obtainable from an open “bond market” in which home and foreign bonds are
differentiated. Savings are sourced from the collective household at a constant rate and from
corporations at industry-specific rates applying to the magnitudes of after tax accounting
profits earned.™ Foreign direct investment and official foreign reserve accumulation are both

represented, to complete the external financial accounts.™
4.2 Short run macroeconomic behaviour

Short run model closures fix productive capital use in all industries but allow investment that
would affect production in the future. Central is the open economy capital market which is
built around the market clearing identity that includes inward and outward private financial

flows. Thus:

@ 1) =S, (Yous 7.6 )+ Pl (17088 ) = Floyyan (1:17%,62)

Inward

where r is the home real financing rate (bond yield), r* is the real (after foreign tax) yield on

bonds abroad (home and foreign assets being differentiated and so offering different yields), =

is accounting profit and € is the expected proportional change in the real exchange rate,
defined in (1). Total domestic saving is the sum of saving by households, corporations and
government: S, =S, (Yo, )+Sc (7)+(T —G), whereY,,, is home household disposable
income. The household saving rate is assumed fixed, so that Sy, = sy Ypy, Retained earnings, or
corporate saving, S., is assumed to remain a fixed proportion of pre-tax accounting profit at
rates that are industry specific, calibrated separately for each industry.

The rate r®is the expected average net rate of return on installed capital, which takes the

following form at the industry level:
@) rF=t—p—-35,

where P is the current price of capital goods,'” P is the product price level expected to
prevail upon gestation and ¢ is the rate of depreciation. An average of the sector-specific

rates, r, is taken that is weighted by value added in each industry to obtain the economy-

15 For this the Nikkei NEEDS database is again used to determine the allocation by firms of after tax profits as
between dividends and retained earnings.

18 Hereafter the capital, financial and official sub-accounts of the balance of payments will be referred to as the
“capital account”.

7 This is a composite of the prices of all products acquired for investment.
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wide level r®. Investment expenditure, I, is then determined relative to its initial value, 1°,

by:

(4) I::PKIO(Lf)Q.
r

This relationship is representative of “Q” theory in the sense that the numerator embodies the
present value of assets while the denominator represents current financing costs. It constrains
the investment response to a change in either the rate of return or the financing rate, offering a
reduced form representation of either gestation costs or expectations over short run
consequences of installation for the rate of return. Note that there is no adjustment for the
domestic company tax rate, since it is assumed that all elements of domestic firms’ portfolios

generate income subject to the same tax rate.

In our comparative static analysis inward and outward financial flows are motivated by
changes in the level of an interest parity function that incorporates the difference between the
home and foreign real bond yields and real exchange rate expectations. Two relationships are
used to allow for reversals of the direction of net flow in response to shocks, differences in
policy obstructions as between inward and outward flows and the recognition that outward
flows are portfolio management decisions at home while inward flows are divided between

home and foreign portfolio decisions. Inward flows take the form:

—ce /— ~e O\ éFI
/7, +6
— 0 K R
(5) F Inward F Inward ( r* v €R > Oa
where FI} . is the initial inflow level, T* is the average expected rate of return on home

capital, weighted across industries by gross revenue and 7, is the average tax rate on capital

income, also weighted across industries by gross revenue. Correspondingly, outward flows

are:

6 Fl,. —FI° (ﬂiiEJ e <0,

Outward Outward r *

where, the more liberal the capital account the larger is the magnitude of the elasticity ¢ .

Note that the home yield driving these flows is the interest, or financing, rate r, and not the
expected rate of return on home capital, r®®, as in (3). This reflects our assumption that

outward investment is rebalancing away from assets that earn the home yield on average,

12



while inward investment is primarily FDI, which is motivated by longer run expectations

about rates of return.*®

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

magnitude of the external financial deficit ( Flg,,.q — FI =Sy —1). Thisis then equal in

Inward
magnitude to the current account surplus [ X —M + N, where N is net factor income from
abroad™®]. The model is essentially Walrasian in that shocks originating in saving and
investment, and hence in external flows, cause home (relative to foreign) product prices (and
hence the real exchange rate) to adjust sufficiently to clear home markets and preserve the

balance of payments.®
4.3 Total capital use in the long run

While the home capital stock is fixed in the short run, flows such as those represented in (5)
and (6) cause an eventual change in the level and sectoral distribution of home capital use in
long run closures. Behaviour is then required to determine the level of total home capital use
on the one hand (K") and the Japanese owned component of it on the other (KP=K'-KF). The
level of K is significant for Japan since its considerable external holdings, mentioned earlier
do not justify the assumption that it is constant in the long run. Total capital use in the long
run is set to equate a fixed external (after tax) rate of return on capital to home after tax
“market” yields, defined net of pure profits. This ensures that capital moves to equate market
after-tax rates of return at home and abroad while allowing oligopoly behaviour to generate
rents in the home economy.

R /TiK

7y Db _sopx,
(7) P

“is the power of the industry-

where the home capital rental rate is R = P” MR (K"}, 7,

specific capital income tax rate. These relationships ensure that reductions to the rate of
capital income taxation see falls in the required pre-tax rate of return demanded domestically
and increases in capital use. The home-owned share of this capital use responds in the long

run as follows:

'8 This assumption turns out to be influential in the results obtained, raising the possibility that changes in home
efficiency can raise both inflows and outflows at the same time.

19 As modelled, N comprises a fixed net private inflow of income from assets abroad and fixed aid to the
government, less endogenous repatriated earnings from foreign-owned physical capital.

0 The parameters in equations (5) and (6) are tabulated in Appendix 4, available on application from the authors.
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This relationship allows long run accumulation of home-owned capital to respond to rises in
real home income as well as to chase returns in the manner of the overall level of capital use.
Of course, changes in Kp do not change capital use in the economy but they do change

repatriated capital income and therefore affect the levels of GDP and the real exchange rate.?
4.4 Oligopoly in supply

Firms in each industry supply differentiated products. They carry product-variety-specific
fixed costs and interact on prices. Cobb-Douglas production drives variable costs so that
average variable costs are constant if factor and intermediate product prices do not change but
average total cost declines with output. Firms charge a mark-up over average variable cost
which they choose strategically. Their capacity to push their price beyond their average
variable costs without being undercut by existing competitors then determines the level of any
pure profits and, in the long run, the potential for entry by new firms. Excessive entry is
possible in the sense of Mankiw and Whinston (1986) when shocks favour profitability but
pure profits are constrained by free entry. Production runs contract and average fixed costs

rise.

Each firm in industry i is regarded as producing a unique variety of its product and it faces a

downward-sloping demand curve with elasticity ¢ (< 0). The optimal mark-up is then:

@ m=P__1_ i,

where p, is the firm’s product price, v, is its average variable cost and ¢, is the elasticity of
demand it faces. Firms choose their optimal price by taking account of the price-setting
behaviour of other firms. A conjectural variations parameter in industry i is then defined as

the influence of any individual firm k, on the price of firm j: 44 = dp; /op,, -

These parameters are exogenous, reflecting industry-specific free-rider behaviour and the
power of price surveillance by regulatory agencies. The Nash equilibrium case is a non-

collusive differentiated Bertrand oligopoly in which each firm chooses its price, taking the

2! values for the two elasticities in equation (8) are tabulated in Appendix 4, available on application from the
authors.
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prices of all other firms as given. In this case the conjectural variations parameter u is zero.
When firms behave as a perfect cartel, it has the value unity. It enters the analysis through the

varietal demand elasticity.?

Critical to the implications of imperfect competition in the model is that the product of each
industry has exposure to five different sources of demand. The elasticity of demand faced by
firms in industry i, &, is therefore dependent on the elasticities of demand in these five
markets, as well as the shares of the home product in each. They are final demand (F),
investment demand (V), intermediate demand (1), export demand (X) and government demand
(G). For industry i, the elasticity that applies to (9), above, is a composite of the elasticities of

all five sources of demand.
(10) &=s"& +5¢ +s'¢' +s7" +s°&° Vi

where s’ denotes the volume share of the home product in market i for each source of

demand j. These share parameters are fully endogenous in the model and the elasticities
depend on component elasticities of substitution and the conjectural variations parameters L.

Thus, the strategic behaviour of firms, and hence the economic cost of oligopolies, is affected
by collusive behaviour on the one hand and the composition of the demands faced by firms on
the other, both of which act through the average elasticity of varietal demand. The collusive
behaviour enters through conjectural variations parameters, ; , and composition through the

demand shares s/ . Of course, the capacity firms have to reduce their prices also depends on

the fixed cost burden carried by each industry and hence on firm numbers.
To study the effects of price-cap regulation a Ramsey mark-up, m® is formulated as:

mR = afc, +v; ’
i

(11) Vi,

where afc; is average fixed cost and v, is average variable cost in industry i. Compromise
mark-ups can be simulated by altering the parameter ¢, in an equation for the “chosen” mark-
up:

12) m=(g-1)m* +(2-¢)m, Vi.

22 A detailed formulation is provided in Appendices 2 and 3, available on request from the authors.
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Thus, when ¢ =1, m®=m. , thus maximising oligopoly profits, and when

@ =2, m¢ =m?, eliminating pure economic profits altogether.

4.5 The database and its representation of broad economic structure

The economy-wide flow data for the model originates from the GTAP Version 7 global
database for 2007.% It combines detailed bilateral trade, transport and protection data
characterizing economic linkages among regions, together with individual country national
accounts, government accounts, balance of payments data and input-output tables which
enable the quantification of inter-sectoral flows within and between regions. Factor shares
and input output coefficients from these 2007 data are combined with national accounts and
balance of payments data to construct the complete social accounting matrix. Key structural

elements are evident from Table 2.

Factor shares of value added in each industry are important in interpreting the results. They
are listed in Table 3. These data confirm that factor intensity is highly variable across
industries with several manufacturing industries and the network services very capital
intensive, while low-skill (production) labour dominates in agriculture and textiles®. These
relative intensities drive the distribution of output changes and factor rewards in response to

reform shocks and so are central in explaining heterogeneity across industry effects.
4.6 Calibration of pure profits and oligopoly parameters

The flows represented in the database do not reveal details of intra-sectoral industrial
structure. For this, additional information is required on effective firm numbers, pure profits,
fixed costs and minimum efficient scale for each industry. It is constructed as indicated in
Section 3, with the support of the Nikkei NEEDS Database on listed firms. Integration with
the model database requires, first, pure profits as a share of total revenue in each industry.
This is needed to split capital payments between market and over-market returns. It is also a
starting point for calibrating industry competitive structure. Second, rough estimates are
required of strategically interacting firm numbers in each industry and their corresponding

conjectural variations parameters. Again, the Nikkei data provide numbers and sizes of listed

% Documentation on the GTAP 7 Data Package may be viewed at:
<http://www.gtap.agecon.purdue.edu/databases/>.

2 The skill dichotomy in the database uses the ILO occupational classification, with low-skill indicating
production workers and high-skill indicating professionals and para-professionals.
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firms the concentration of which is suggested in Figure 8. Most Japanese industries are

dominated by a few firms, even if the total numbers are large.®

Third, to complete the formulation of industry demand elasticities, values of elasticities of
substitution between home product varieties on the one hand, and between generic home and
foreign products on the other, are required for each industry. These are initially drawn from
the estimation literature.?® Preliminary industry demand elasticities are then calculated for
each source of demand (final, intermediate, investment, government and export). Initial
shares of the demand facing each industry are then drawn from the database to enable the
calculation of weighted average demand elasticities for each industry. Preliminary mark-up
ratios are deduced from these, via (9). The initial elasticities and mark-up ratios for each

industry are listed in Table 4.2 This completes the initial demand side calibration.

Work on the supply side begins with the application of mark-up ratios to deduce the initial
level of average variable cost in each industry. Then the proportion of pure profits in total
revenue is deducted from the mark-up to arrive at fixed cost revenue shares.?® Total recurrent
fixed cost in each industry then follows. At this point these results are reviewed and, where
conflicting information is available on shares of recurrent fixed costs in total turnover, the
calibration is recommenced with new initial elasticities.”® The initial levels of pure profits,

the shares of fixed and variable costs and industry scale are listed in Table 5.

Importantly for the interpretation of later results, the five sources of demand facing firms in
each industry are not equally elastic. Export and final demand are the most elastic and
intermediate demand the least.*® It is further evident that, where exports dominate demand

firms face larger elasticities and charge smaller mark-ups. Consistent with these observations,

2> The number of “effective” firms is defined more precisely in Appendix 4, which is available on request from
the authors.

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

*" These elasticities appear large in magnitude at first glance because they do not represent the slopes of industry
demand curves for generic goods. Rather, they are the elasticities faced by suppliers of individual varieties and
are made larger by inter-varietal substitution.

%8 Fixed costs take the form of both physical and human capital costs using the rule of thumb (based on estimates
by Harris and Cox, 1983) that physical capital has a fixed cost share of 5/6.

% The actual calibration process is yet more complex than this because the elasticities of intermediate demand
depend on intermediate cost shares, which depend on the variable cost share. It is therefore necessary to
calibrate iteratively for consistency of elasticities and shares.

%0 Export demand is found to be more elastic because of the larger number of substitutable product varieties
available abroad while intermediate demand is relatively inelastic because of firms’ reluctance to alter
arrangements for intermediate input supply which may depend on location or “just in time” relationships.
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pure profit shares of total revenue tend to be smaller for export-oriented industries and larger

for the network services.*!
4.7 The closures used

In the experiments to be presented both long and short run closures are used. The details of
these are indicated in Table 6. In essence, long run closures have total capital use, and its
distribution between industries, endogenous with foreign capital being supplied elastically at a
common external, after-tax rate of return. Labour supplies are fixed and wages endogenous.
By contrast, short run closures keep total capital use, and its industrial distribution, fixed
while allowing low-skill labour use to vary given an exogenous real wage set at its initial
level. The fiscal policy closure is the same in all experiments, maintaining a constant fiscal
surplus (deficit) throughout. Endogenous changes in revenue are complemented by changes
in government expenditure on goods and services or, when indicated, by changes in the

consumption tax rate.

5. Analysis of Reforms

Three types of analysis are undertaken. The first is labour market expansion of the type that
might be expected from greater female labour force participation or increased immigration.
The second concerns the government’s commitment to reducing capital income tax rates,
which are inefficient in the neoclassical sense because of the high elasticity of capital supply
to the economy. Finally, we investigate reforms to competition policy that are designed to
transform rents into productive economic activity. In each case we examine the short run
effects and, as detailed in Table 6, the effects under two alternative long run closures: fixed

firm numbers (oligopoly) and with free entry and exit.*
5.1 Labour force expansion

Because of uncertainty about the scale of increased participation that might be expected from
changes in labour market policy we illustrate the potential effects by expanding the supply of
both low-skill and high-skill (professional) labour by five per cent. The balance of this shock

across skill levels accords with evidence that a large proportion of potential female

31 Further details as to the database are in Appendix 4, available on request from the authors.

32 \We tabulate and discuss the aggregate effects of each reform but, for economy of presentation, we do not
detail the effects on individual sectors. These are available in appendices that can be supplied on application to
the authors.
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participants is professionally trained (Steinberg and Nakane 2012; Kinoshita and Guo 2015)
and that it is unlikely that any new immigration will supply less than professionally trained
workers. The results are summarised in Table 7. They show that a rising supply of labour is
expansionary overall, as expected. Less anticipated, however, is the result that the associated
declines in real consumption wages are insignificant. This arises at both lengths of run
because the additional labour raises the expected yield on new investment and so either
expands investment (short run) or the capital stock (long run). These expansions yield an
efficiency dividend, due in the short run and the long run oligopoly case to increased
production scale in both tradable products and less tradable services and in the long run free

entry case to reduced capital rents and more competitive pricing.

Capital owners are substantial gainers in the short run. The investment influx appreciates the
real exchange rate and reduces export competitiveness, contracting the current account
surplus.® The real skilled wage therefore falls slightly. The welfare of employed low-skill
workers is not impaired, however, though the assumption of a fixed real, low-skill, production
wage (deflated by the GDP price) ensures that only half the additional supply is actually
employed. The long run oligopoly case allows the short run burst of investment to settle and
the working capital stock to enlarge. This is the main source of greater real output and
aggregate welfare. So long as this does not foster new entries, the key effects are substantial

increases in scale and reductions in the fixed cost burden on GDP.

The improved efficiency reduces costs and depreciates the real exchange rate, fostering export
growth and enlarging the current account surplus. Capital returns and rents increase while
worker welfare is reduced only marginally. When free entry is allowed, the increase in rents
is dissipated, though this occurs in part because the new entries raise the recurrent fixed cost
burden but also in part because pricing is more competitive. Because fixed costs are intensive
in both low-skill and high-skill labour, and because the new entries detract little from the real
depreciation, the expansion is almost as large as in the oligopoly case but it secures net

increases in real consumption (CPI deflated) wages for both low-skill and high-skill workers.

5.2 Reduced company tax rates

% It is notable here that both financial inflows and outflows increase. This stems from the assumptions
embodied in (5) and (6). Increased home production raises both household and corporate saving, which reduces
the home financing rate. Home portfolios therefore rebalance away from home bonds. The additional labour
raises expected returns, however, and this motivates new investment inflows from abroad, combined with the
return of some foreign Japanese holdings.
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The post-concession tax rates on net capital income in our Nikkei sample of listed firms vary
between 30 and 45 per cent of accounting profits after depreciation. These are modelled as
powers (with zx ranging between 1.30 and 1.45) and these powers are reduced across the
board by five per cent. The effects of this shock are summarised in Table 8. Importantly, we
do not assume that the consequence of this is merely a rise in the fiscal deficit or even a
reduction in government expenditure on goods and services. Instead, it is assumed that this
reduction in company tax is paid for by raising the power of the consumption tax rate, so that
there is no change in the fiscal deficit. This tax mix switch causes a widening of the gap
between the consumer and producer price levels, raising the cost of living. The results show
that the power of the consumption tax would need to rise by around eight per cent and this
substantial change necessarily impairs welfare by the measures applied. Of course, partially
offsetting this in the short run is an influx of investment, attracted by higher after-tax returns.

In the long run the capital stock expands because the tax reform ensures that financial
arbitrage yields lower pre-tax rates of return on capital. In all cases there is growth in real
GDP, though the purchasing power of GNP over home consumer goods and services is
reduced, along with real consumption wages of both low-skill and high-skill workers. In all
cases the reduced tax burden and in the long run the greater capital stock sees reduced capital
rental rates and therefore lower production costs, supporting real depreciations that expand
exports. The level of government revenue expands in each case, transfers (pensions) are held
constant relative to the consumer price level, thus raising government expenditure on goods
and services. This suggests scope for fiscal savings to address Japan’s high level of net

government debt.

The effects on efficiency are mixed. In the short run mark-ups rise and scale falls overall
while the level of pre-tax pure profits rises (though by less than real GDP). There is therefore
no efficiency dividend. In the long run oligopoly case the expanded capital stock ensures that
production and “scale” levels rise, reducing average costs, even though pricing is less
competitive in the services sector. With free entry the expansion of firm numbers by a quarter
ensures that pricing is more competitive but fixed costs rise and the real depreciation is more
modest and exports grow less. Pure profits fall significantly as does the overall rate of return
on capital, which is inclusive of pure profits. Home capital owners earn nearer to market
returns on their capital but, in the long run, the larger stock of home capital means higher
capital income. Of course they, along with home workers, pay more for home products after

consumption tax.
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Although the precise relationship between the tax system and corporate saving in Japan is not
explored here, we examine the possibility that reduced company tax rates might be associated
with direct changes in incentives along with corporate governance reforms (Aoyagi and
Ganelli, 2014) that substantially reduce retained earnings. The effects of this combination are
summarised in Table 9. While the reduced corporate saving inverts Japan’s current account,
in the long run the increased domestic expenditure that results from the rise in household
incomes available for consumption and the smaller household saving rate boosts real output in
most industries and real GDP. The larger increases in output raise additional government
revenue which then demands only modest increases in the consumption tax rate. This means
that labour demand rises while at the same time the cost of living rises only modestly, and so
welfare gains accrue to both low-skill and high-skill workers. Thus, overall, the combination
of taxation and corporate governance reforms offers substantial real growth in Japan’s
economic activity, with reduced corporate saving rates allowing a further boost in output that

extends to real gains to workers.
5.3 Competition policy reforms

Three experiments are offered to illustrate policy approaches to eliminating the considerable
oligopoly rents identified in Section 3. In the first instance we imagine tighter pricing
surveillance. We then consider price cap regulation that reduces the gap between oligopoly
prices and average costs. Finally, since it is widely understood that there is scope for
considerable improvements in productivity in Japan’s services that might be realised as a
consequences of competition policy and the associate foreign investment this sector receives,
we examine the combined effect of price cap regulation and improvement in service sector

efficiency.

Tighter pricing surveillance would be consistent with implementation of trade practices law
designed to limit collusive pricing by firms. The effects of this are indicated by reductions in
the conjectural variations parameter that links pricing by one firm in an oligopoly to pricing
by others. Recall that this parameter varies between zero, representing non-collusive (Nash)
oligopoly and unity, representing cartel behaviour. Here we consider surveillance that
reduces the values of this parameter by 20 per cent across the board. The results are
summarised in Table 10. They show consistent increases in real GDP and the welfare
measures in the short and long runs. Capital owners have reduced pure profits, but real GNP
and real consumption wages all rise. Thus, overall gains are accompanied by some

redistribution of benefits in favour of workers. As with the earlier experiments, the efficiency
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gains that stem from tighter surveillance raise capital returns and lead to increased investment
and a reduced current account surplus in the short run. In the long run capital stock levels are
larger and the additional efficiency ensures lower real exchange rates and better export
performance, hence expanded current account surpluses. The efficiency gains stem from
more competitive pricing (reduced mark-ups) and increased production scale. In the long run
with free entry sees firms exit, enlarging the scale gains and reducing the collective fixed cost

burden.

A common extension of trade practices law in most advanced economies is price cap
regulation, which fixes prices so as to control the margin between prices and average costs.

In the experiment carried out this is achieved by shocking up the parameter ¢; in equation (13)
by 20 per cent, thereby reducing the margin of prices over average costs by this proportion.
The results are summarised in Table 11. Their form is similar to the results from tighter
pricing surveillance in that there is more competitive pricing and improved industrial scale,
which collectively raises investment returns and, in turn, encourages investment in the short
run and larger capital stocks in the long run. In the short run the investment surge appreciates
the real exchange rate but, in the long run, the reduced costs depreciate the real exchange rate
and the current account surplus is larger. Here, the shock is not simply to the conjectural
variations parameter (which influences chosen mark-ups) but directly to the price-average
cost margins. The effects for the same proportional shock are therefore larger. Free entry in
the long run offers particularly strong results, aided by the consolidation of production
amongst firm numbers reduced by almost a third, with the most extensive consolidations in

the service industries: telecommunications, finance, business services and recreation.
5.4 Competition policy reforms combined with FDI driven gains in services efficiency

In a final experiment we examine the implications of combining tighter price cap regulation
with improved technical efficiency in services. This implies that the more competitive
environment, combined with the infusion of new physical capital, encourages improvements
in “x-efficiency” within the services industries. The effects from the 20 per cent reduction in
price-average cost margins and rises in technical efficiency in all the service industries of two
per cent in the short run five per cent in the long run are summarised in Table 12.*°> They

show very large expansions in real GDP and in the measures of economic welfare, both in the

** Industry level results are in Appendix 5, available on application from the authors.
% These additional productivity shocks are the equivalent of two (short run) and five (long run) per cent
increases in total factor productivity coefficients on production functions.
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short and long runs. Capital owners gain least as returns rise on greater capital volume but
pure profit margins decline. Workers enjoy improvements in real wages by nearly a quarter
in the long run.®® Importantly, the impact of the improvements in services productivity is
larger than that of the forced competitive pricing. Indeed, the comparison of the results in
Tables 11 and 12 suggests the elasticity of real GDP to services productivity has a value of

about two, while the corresponding elasticity for real wages is near three.

6. Conclusion

Third arrow reforms emphasise changes to labour markets, company tax and competition
policy. While they may thus far have yielded mixed results, this analysis shows that they
have the potential to trigger a period of substantial real expansion of the Japanese economy.
Considerable pure profits are shown to be evident across the economy, and most particularly
in the notoriously inefficient services sector. Reforms, simulated using an economy-wide
model that represents oligopoly behaviour, are shown to offer substantial expansion, most
particularly those that address competition policy and that raise productivity in the services

industries.

The expansion of the labour force, either through increased participation by women or
immigration, is shown to be unsurprisingly expansionary overall but efficiency dividends and
new investment cause the expected declines in real consumption wages to be small or non-
existent. The additional labour raises industry scale and therefore efficiency, boosting the
expected yield on home physical capital and encouraging the rebalancing of the collective
portfolio away from Japan’s substantial assets held abroad toward the home economy.
Reducing inefficient capital income taxes and rebalancing the tax system toward more
efficient consumption taxation is also shown to offer improved efficiency, again triggering
rebalancing of Japan’s financial portfolio toward home investment. This stimulates
substantial real growth in Japan’s economic activity and it is shown that real worker incomes
would boosted substantially were the tax reforms combined with changes to corporate

governance requirements so as to reduce the rate of corporate saving.

Enhanced oligopoly pricing surveillance, to reduce collusion amongst large firms, is also

shown to yield consistent increases in real GDP and the welfare measures in the short and

% The short run results are unrealistic in that the real (GDP price deflated), low-skill wage is held constant in the
face of these substantial shocks and low-skill employment is required to expand by 15 per cent.
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long runs, driven in the long run by domestic capital expansion. These are still larger if
oligopoly pricing is regulated more tightly so as to reduce the price to average cost margin in
all industries. In both cases, capital owners enjoy returns that are expanded by volume
increases but constrained by reduced pure profit rates. Nonetheless, real GNP and real
consumption wages all rise. The efficiency gains stem from the reduced mark-ups and
increased production scale. In the long run firms exit, enlarging the scale gains and reducing
the collective fixed cost burden. As for the other reforms, this attracts new investment and
more extensive capital use. In the short run the investment surge appreciates the real
exchange rate but, in the long run, the reduced costs depreciate the real exchange rate and
raise exports, increasing the current account surplus. Free entry in the long run offers
particularly strong results, aided by the consolidation of production amongst fewer firms, with
the most extensive consolidations in the service industries: telecommunications, finance,

business services and recreation.

A final experiment that assumes expanded investment in services leads to technical efficiency
gains shows that the effects are potentially very large indeed. Indeed, because of the
pervasive use of services as intermediate inputs in all industries, the implied elasticity of real
GDP to services productivity has a value of about two, while the corresponding elasticity for
real wages is near three. Clearly, a key policy priority 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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a These are indices of Japanese total factor productivity, 2005=100. Sectoral value-added productivity
figures are constructed from less aggregated industry data using Térngvist indices with value added
weights.

Source: EU KLEMS database (http://www.euklems.net/, March 2008).

Figure 2: Japanese Domestic Saving and Investment as % GDP
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Figure 3: The Growth of Japanese Domestic and International Wealth?
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a This shows approximations to the values of non-housing wealth held within Japan, in trillion Yen, net of
foreign holdings, and total wealth held by Japanese both at home and abroad. It is derived by combining a
nominal series for the national capital stock (tangible private assets) with 1) private factor income outflows
divided by the Japanese corporate bond yield to indicate foreign holdings in Japan, 2) private factor income
inflows divided by the US corporate bond yield, to indicate foreign holdings by Japanese, and 3) official foreign

reserves of the Bank of Japan.

Source: Tomioka (2015).

Figure 4: Oligopoly Constrains Services Productivity and Appreciates the
Real Exchange Rate
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Figure 5. Rate of Return and Borrowing Rate in 2007
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Source: Calculated from the Nikkei NEEDS Financial QUEST data on listed firms.

Figure 6: Rate of Return and Borrowing Rate in 2014
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Figure 7: Rent and Corporate Saving to GDP Ratio, 2007-2014°
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a Corporate saving is displayed as the broken line.

Source: Pure profits as a proportion of capital income gross of tax is calculated for the full sample of
firms from the Nikkei NEEDS Financial QUEST data. This proportion is then applied to operating
surplus (net of depreciation) from the national accounts for the years shown to obtain total rent, which

is then divided by GDP.
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Table 1: Model structure
Regions Japan
Rest of world

Primary factors Natural resources (mineral, energy deposits)
Arable land
High-skill (professional) labour
Low-skill (production) labour
Physical capital

Sectors 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 VII 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 value added in each industry.
Source: Model database (social accounting matrix), derived from the GTAP global database for 2007.
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Table 3: Factor Intensities by Industry®

Physical Low-skill High-skill 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 44.5 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 added in each industry, calculated from the database. Shares
sum to 100 per cent horizontally.
Source: Model database (social accounting matrix), derived from the GTAP Database 2007.

Table 4: Initial Demand Elasticities and Mark-ups®

Final Govt  Investment Intermediate  Export  Average Industry
demand mark-
elasticity  ups, %"

1 Agriculture -7.1 5.4 -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 -5.0 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 -7.3 1.16
9 Textiles and clothing -15.4 -11.9 -5.9 -11.0 -13.4 -11.9 1.09
10 Metals -5.1 -5.0 -3.5 -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 -3.5 -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 1.50
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 1.15
18 Business services -5.9 -4.1 -1.9 -15 -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 1.30

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

b Industry mark-ups are of producer prices over average variable costs.

Source: Elasticities are calculated via the equations in Appendix 2, based on elasticities of substitution defined in
Appendix 3. Appendices are available on request from the authors. Those elasticities of substitution, in turn, are
calibrated via the iterative approach described in the text with starting values from an established literature that
includes surveys cited by Harris and Cox (1984) and Dimaranan and McDougall (2002).
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Table 5: Calibrated Pure Profit and Cost Shares, and Industry Scale

Per cent of industry turnover Pure profit* Fixed cost®  Variable cost® Scale”
1 Agriculture 13.3 1.0 85.7 100
2 Fishing 12.1 35 84.4 72
3 Mining and minerals 14.0 6.0 80.0 40
4 Energy 3.9 3.1 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 5.1 91.4 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 6.9 141 79.0 17
17 Construction 4.4 8.4 87.1 31
18 Business services 215 3.4 69.1 62
19 Recreation 20.8 35 75.7 65
20 Other services 13.8 9.6 76.7 24

a The final three columns of the table are calibrated. First, elasticities are estimated, from which mark-up ratios
are calculated. The pure profit shares of total revenue are then used to deduce the fixed cost residual.

b Scale is defined as the ratio (in %) of the gross quantity produced and minimum efficient scale, which in turn,
is the level of output where unit fixed cost is 3% of unit variable cost. The 3% is arbitrary and agriculture
(farms) have average scale exceeding this, yielding 100%. The results are suggestive of relative scale only.
Source: Pure profit proportions are adapted from the Nikkei NEEDS Database through Financial Quest.

Table 6: Closures Used

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

return®
Fiscal policy is constrained to retain constant the 2006-7 deficit
Employment fixed, all factor rewards endogenous
Oligopoly
Fixed numbers of firms, n
Endogenous pure profits
Free entry and exit
Chamberlinian oligopoly: n endogenous, pure profits exogenous

Short run
Fixed real (GDP price deflated), low-skill wage and endogenous low-skill employment
Capital use is fixed and industry-specific, so rates of return differ by industry
Fiscal policy is constrained to retain as constant the 2006-7 deficit

Oligopoly
Fixed numbers of firms, n
Endogenous pure profits

a The total stock of physical capital varies in the long run and the home-owned share of it depends on
corresponding long run changes in domestic real income and the share of wealth that is held abroad, as
per equation (9). The home-owned share of domestic capital is important because if affects the level of
factor income outflow associated with profit repatriation.
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Table 7: Aggregate Effects of Labour Market Reforms®

Oligopoly® Free entry/exit
Per cent change Short run® Long run® Long run®
Low-skill and high-skill labour up 5%
Output and factor volumes
Real GDP 29 5.6 4.2
Capital stock 0.0 4.3 5.4
Low-skill employment 2.4 5.0° 5.0°
Government and external
Government expenditure® /GDP 2.6 4.7 3.1
Current account /GDP -44.4 38.6 21.0
Finance
Rate of return gross of tax 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-up", tradables 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 21 2.9 -3.3
Average industry scale’, tradables 1.7 8.0 -4.3
Average industry scale’, services 3.2 5.2 -6.3
Welfare
Real GNP, P deflated 2.7 5.1 4.0
Real low-skill wage, P© deflated 0.00 -0.39 0.53
Real low-skill wage, PY price deflated -0.01 -0.27 0.59
Real high-skill wage, P® deflated 3.1 -0.51 0.59

a This experiment simply raises the stock of low-skill labour and the stock of high-skill labour by 5%. In the
short run all the additional low-skill labour is not necessarily employed since the real (GDP price deflated), low-
skill wage is held constant.

b “Oligopoly” refers to fixed numbers of firms with unfettered oligopoly pricing. “Free entry/exit” allows firm
numbers to adjust while retaining pure (economic) profits at their initial levels (defined relative to foreign prices,
after tax).

¢ The long run allows free international mobility of capital at an external after tax rate of return along with full
real wage adjustment to clear labour markets. The short run fixes the capital stock in each industry and the real
wage of low-skill workers.

d These entries represent the exogenous shocks to low-skill labour use.

e This is government expenditure on goods and services only. Pensions (transfers) are held constant relative to
the CPI.

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

g This is the yield on home-issued long term bonds, or the financing rate.

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

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

Source: Simulations of the model described in the text.

35



Table 8: Aggregate Effects of Company Tax Reforms ®

Oligopoly® Free entry/exit®
Per cent change Short run® Long run® Long run®
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
Low-skill employment® 0.7 0.0 0.0
Government and external
Power of the consumption tax 8.2 7.2 8.7
Government expenditure® /GDP -3.3 -3.4 -2.8
Current account /GDP -0.2 83.0 53.7
Finance
Rate of return gross of tax -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 -36.1
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-up", tradables 0.06 -0.26 -0.24
Average mark-up", services 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 scale’, tradables 0.9 6.6 -11.2
Average industry scale’, services -1.1 -0.3 -15.5
Welfare
Real GNP, P© deflated -4.5 -2.8 -4.8
Real low-skill wage, P© deflated -7.54 -6.01 -6.02
Real low-skill wage, PY price deflated 0.00 0.88 2.20
Real high-skill wage, P® deflated -8.38 -6.08 -5.88

a This experiment reduces the power of company taxes by 5% but maintains government spending by replacing
the lost revenue via the consumption tax, the increase in the power of which is here endogenous.

b “Oligopoly” refers to fixed numbers of firms with unfettered oligopoly pricing. “Free entry/exit” allows firm
numbers to adjust while retaining pure (economic) profits at their initial levels (defined relative to foreign prices,
after tax). Because after tax pure profits are held constant, pure profits before tax decline, which is pro-
competitive.

¢ The long run allows free international mobility of capital at an external after tax rate of return along with full
real wage adjustment to clear labour markets. The short run fixes the capital stock in each industry and the real
wage of low-skill workers.

d Low skill employment is here endogenous in the short run and fixed in the long run.

e This is government expenditure on goods and services only. Pensions (transfers) are held constant relative to
the CPI.

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

g This is the yield on home-issued long term bonds, or the financing rate.

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

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

Source: Simulations of the model described in the text.
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Table 9: Aggregate Effects of Company Tax Reforms Combined with
Reduced Corporate Saving®

Oligopoly® Free entry/exit®
Per cent change Short run® Long run® Long run®
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 10.4 11.7
Low-skill employment® 0.5 0.0 0.0
Government and external
Power of the consumption tax 2.2 1.8 3.4
Government expenditure® /GDP -7.0 -5.4 -4.4
Current account /GDP -318.8 -99.0 -105.7
Finance
Rate of return gross of tax 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 -50.9
Outward foreign investment /GDP -21.9 -70.2 -76.3
Pricing and costs
Real exchange rate 4.29 0.07 0.17
Number of firms 0.00 0.00 59.4
Average mark-up", tradables 0.72 -0.08 -0.09
Average mark-up", services -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 scale’, tradables -10.0 -0.9 -9.4
Average industry scale’, services 3.7 55 -16.6
Welfare
Real GNP, P© deflated 0.3 3.1 0.8
Real low-skill wage, P© deflated -1.88 2.03 2.10
Real low-skill wage, PY price deflated 0.00 3.80 5.32
Real high-skill wage, P® deflated -1.03 2.23 2.54

a This experiment reduces the power of company taxes by 5% but maintains government spending by replacing
the lost revenue via the consumption tax, the increase in the power of which is here endogenous. This change,
combined with corporate governance reforms, is assumed to induce a reduction by half in the rate of corporate
saving from after tax capital income.

b “Oligopoly” refers to fixed numbers of firms with unfettered oligopoly pricing. “Free entry/exit” allows firm
numbers to adjust while retaining pure (economic) profits at their initial levels (defined relative to foreign prices,
after tax). Because after tax pure profits are held constant, pure profits before tax decline, which is pro-
competitive.

¢ The long run allows free international mobility of capital at an external after tax rate of return along with full
real wage adjustment to clear labour markets. The short run fixes the capital stock in each industry and the real
wage of low-skill workers.

d Low skill employment is here endogenous in the short run and fixed in the long run.

e This is government expenditure on goods and services only. Pensions (transfers) are held constant relative to
the CPI.

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

g This is the yield on home-issued long term bonds, or the financing rate.

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

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

Source: Simulations of the model described in the text.
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Table 10: Aggregate Effects of Tighter Pricing Surveillance®

Oligopoly® Free entry/exit
Per cent change Short run® Long run® Long run®
Reduced collusion: conjectural variations
parameters reduced by 20%.
Output and factor volumes
Real GDP 2.8 2.1 2.1
Capital stock 0.0 3.5 2.4
Low-skill employment® 3.3 0.0 0.0
Government and external
Government expenditure® /GDP 2.3 1.6 1.8
Current account /GDP -63.5 19.8 21.3
Finance
Rate of return gross of tax 1.2 -3.8 -1.3
Home interest rate® -4.6 0.6 -0.1
Investment expenditure /GDP 5.0 -3.1 -2.4
Inward foreign investment /GDP 106 -24.2 -18.5
Outward foreign investment /GDP 28.6 -4.3 -0.5
Pricing and costs
Real exchange rate 0.05 -1.01 -0.82
Number of firms 0.00 0.0 -4.43
Average mark-up", tradables 0.06 -0.22 -0.21
Average mark-up", services -1.11 -1.27 -0.91
Fixed costs /GDP 0.28 0.26 -0.20
Pre-tax pure profits /GDP -2.7 -4.0 -1.3
Average industry scale’, tradables 0.8 2.9 2.7
Average industry scale’, services 4.3 3.2 135
Welfare
Real GNP, P© deflated 2.8 2.2 2.1
Real low-skill wage, P© deflated 0.14 3.7 2.6
Real low-skill wage, PY price deflated 0.0 3.6 2.6
Real high-skill wage, P® deflated 4.4 3.8 2.7

a This experiment simply reduces the conjectural variations parameter (the index of collusion between oligopoly
firms) by 20% to reflect tighter surveillance as part of competition policy. In the short run the real low-skill
wage is held constant relative to the GDP price level.

b “Oligopoly” refers to fixed numbers of firms with unfettered oligopoly pricing. “Free entry/exit” allows firm
numbers to adjust while retaining pure (economic) profits at their initial levels (defined relative to foreign prices,
after tax).

¢ The long run allows free international mobility of capital at an external after tax rate of return along with full
real wage adjustment to clear labour markets. The short run fixes the capital stock in each industry and the real
wage of low-skill workers.

d Low skill employment is here endogenous in the short run and fixed in the long run.

e This is government expenditure on goods and services only. Pensions (transfers) are held constant relative to
the CPI.

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

g This is the yield on home-issued long term bonds, or the financing rate.

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

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

Source: Simulations of the model described in the text.
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Table 11: Aggregate Effects of Tighter Price Cap Regulation®

Oligopoly® Free entry/exit
Per cent change Short run® Long run® Long run®
Closure of price-to-average cost gap 20%
Output and factor volumes
Real GDP 8.2 5.6 7.7
Capital stock 0.0 10.0 9.2
Low-skill employment® 10.8 0.0 0.0
Government and external
Government expenditure® /GDP 5.6 -3.8 55
Current account /GDP -330 83.0 71.2
Finance
Rate of return gross of tax 3.0 -11.5 -5.0
Home interest rate® -23.1 -1.8 -1.3
Investment expenditure /GDP 21.2 -6.3 -8.6
Inward foreign investment /GDP 810 -56.1 -55.2
Outward foreign investment /GDP 291 7.0 2.0
Pricing and costs
Real exchange rate 3.7 -1.6 -1.51
Number of firms 0.00 0.0 -31.4
Average mark-up", tradables -0.57 -1.8 -1.9
Average mark-up", services -2.9 -3.3 -3.1
Fixed costs /GDP 14 1.0 -0.77
Pre-tax pure profits /GDP -9.1 -13.2 -5.7
Average industry scale’, tradables 13 11.9 52.8
Average industry scale’, services 134 8.1 345
Welfare
Real GNP, P deflated 8.1 5.7 7.3
Real low-skill wage, P© deflated 0.47 11.1 10.2
Real low-skill wage, PY price deflated 0.0 10.9 10.2
Real high-skill wage, P® deflated 14.0 11.2 10.1

a This experiment imposes mark-ups that reduce the initial price-to-average cost gap by 20%.. In the short run
the real (GDP price deflated), low-skill wage is held constant.

b “Oligopoly” refers to fixed numbers of firms with unfettered oligopoly pricing. “Free entry/exit” allows firm
numbers to adjust while retaining pure (economic) profits at their initial levels (defined relative to foreign prices,
after tax).

¢ The long run allows free international mobility of capital at an external after tax rate of return along with full
real wage adjustment to clear labour markets. The short run fixes the capital stock in each industry and the real
wage of low-skill workers.

d Low skill employment is here endogenous in the short run and fixed in the long run.

e This is government expenditure on goods and services only. Pensions (transfers) are held constant relative to
the CPI.

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

g This is the yield on home-issued long term bonds, or the financing rate.

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

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

Source: Simulations of the model described in the text.
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Table 12: Aggregate Effects of Tighter Price Cap Regulation Combined
with Services Productivity Improvement®

Oligopoly® Free entry/exit®
Per cent change Short run® Long run® Long run®
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 14.5 16.6 17.6
Capital stock 0.0 19.1 19.3
Low-skill employment® 15.9 0.0 0.0
Government and external
Government expenditure® /GDP 10.4 11.0 12.0
Current account /GDP -637 96.0 107
Finance
Rate of return gross of tax 10.9 -10.4 -8.3
Home interest rate® -40.7 -3.4 -4.2
Investment expenditure /GDP 56.2 -13.8 -14.2
Inward foreign investment /GDP 2673 -59.9 -60.0
Outward foreign investment /GDP 1165 10.6 15.6
Pricing and costs
Real exchange rate 9.7 -5.0 -5.2
Number of firms 0.00 0.0 -22.6
Average mark-up", tradables 0.84 -2.03 2.1
Average mark-up", services -2.4 -3.35 -3.3
Fixed costs /GDP 2.6 1.65 1.01
Pre-tax pure profits /GDP -5.5 -12.8 -10.3
Average industry scale’, tradables -3.3 23.0 44.6
Average industry scale’, services 24.3 20.5 29.1
Welfare
Real GNP, P deflated 14.3 16.2 17.0
Real low-skill wage, P© deflated 1.2 23.0 22.9
Real low-skill wage, PY price deflated 0.0 23.1 23.0
Real high-skill wage, P® deflated 21.1 23.2 23.0

a This experiment imposes mark-ups that reduce the initial price-to-average cost gap by 20% while at the same
time boosting output productivity by 2% in the short run and 5% in the long run. In the short run the real (GDP
price deflated), low-skill wage is held constant.

b “Oligopoly” refers to fixed numbers of firms with unfettered oligopoly pricing. “Free entry/exit” allows firm
numbers to adjust while retaining pure (economic) profits at their initial levels (defined relative to foreign prices,
after tax).

¢ The long run allows free international mobility of capital at an external after tax rate of return along with full
real wage adjustment to clear labour markets. The short run fixes the capital stock in each industry and the real
wage of low-skill workers.

d Low skill employment is here endogenous in the short run and fixed in the long run.

e This is government expenditure on goods and services only. Pensions (transfers) are held constant relative to
the CPI.

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

g This is the yield on home-issued long term bonds, or the financing rate.

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

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

Source: Simulations of the model described in the text.
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Appendices to:

Third Arrow Reforms and Japan’s Economic Performance’

A.l: Industry Yield Risk, Spreads and Premia

A complete financial analysis of equity yields in Japanese industries is beyond the scope of
this study. Here we offer some evidence that the yield spreads calculated from the Nikkei
data are larger than risk-driven equity premia. We compare the riskiness across industries of
“whole industry” portfolios, roughly evaluating risk premia in each case. While the focus on
whole industry portfolios causes underestimation of average firm-level risk premia, we offset
this by ignoring variability in debt rates, implying such contracts are risk-free. Yield risk is
derived from our short annual sample (2004-2014), though the small sample includes both the
GFC and the 2011 tsunami, which should enlarge apparent riskiness. We use an Arrow-Pratt
coefficient of relative risk aversion of R=4 and derive the equity premium spread as

(AL1) r.—r,=RsZ,

where sg is the standard deviation of equity yields. The results, listed in Table Al.1, show
that, with the single exception of the electronic equipment industry, the yield spreads are very
large by comparison with the risk premia.

A.2: The Model in Detail

This appendix complements the presentation of the model offered in the main text and so the
analytics offered there are not repeated. It emphasises the representation of demand and
production technology in the model and it details the tax system that is built into it. Although
the model simulates only the real economy, an exchange rate is defined in the equations as a
solution device. In one available closure its value adjusts to satisfy a balance of payments
condition, thereby bringing about changes in domestic relative to international prices. Most
often, however, an alternative closure is adopted in which the balance of payments condition
is eliminated from the model and the artificial exchange rate fixed, so that all the adjustments
to shocks are made by the home prices relative to those of imported products, which
constitute the numeraire. The balance of payments condition is still met because it is implied
by the household’s and the government’s budget constraints.

Mark-ups:

Oligopolistic firms operate in differentiated product markets and so each chooses its price,
and hence mark-up, to take advantage of its monopoly over the supply of its own product
variety. Thus, within each industry, each firm faces an elasticity of demand that depends on
the number of other firms and the degree of pricing collusion between firms. Symmetry
within each sector implies a common optimal unregulated mark-up for each firm, as in
equation (9) of the main text.

! Authors are Akihito Asano (Sophia University) and Rod Tyers (UWA and ANU CAMA).



Demand elasticities

These depend on the structure of the model, to be detailed below. They are essential to the
capture of oligopoly behaviour since they determine the size of mark-up ratios, via equations
(9) through (12) in the main text. For final demand the elasticity expression is:

(1-of)
F ol F | P F F
(A21) & =-n, "‘n_i (O'i _1)(5} [P_.F} +(77i O )(1+(ni_1)/ui) ,

where 7" is the elasticity of substitution of final demand across home varieties in sector i, &
is the home share in final demand for product i, o is the elasticity of substitution of final
demand for good i between domestic and foreign countries, n; is the number of domestic

firms in industry i, I'3iH is the CES composite price of all home varieties of product i, and I'3iF

is the CES composite of home and foreign final product prices in the domestic market,
weighted by domestic consumption shares. Equation (A2.1) is derived in A.3, below.

The behaviour of government consumption and the expenditure of the capital goods sector on
home and foreign products are similar, except that the government pays no import duties or
consumption tax and the capital goods sector pays no import duties. Their composite prices
are therefore formulated differently. Their structure is nonetheless the same:

(1-o7)
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For the intermediate demand elasticity a similar expression is obtained:

(A2.4) & =§Sijl -3 +n£i(7/ij +0; —1)¢; [Z_n:j +(’7il -0y )(1+(ni _1),Ui) '

where si,-' is the share of industry j in the total intermediate demand for input i and I5iI is the
CES composite of home and foreign intermediate product prices in the domestic market,
weighted by domestic intermediate consumption shares.

For exports it is assumed that home firms face such competition in foreign markets that non-
collusive pricing behaviour is necessitated. The foreign demand elasticity takes the same
form as (A2.1), except that the foreign conjectural variation parameter, z* , is zero:

e \(1-6)
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where If}e is the CES composite foreign currency price of all exported varieties of product |

and If5iX is the CES composite of exported and competing foreign final product prices in the
foreign market, weighted by foreign consumption shares. Foreigners differentiate home
exports from corresponding foreign products with elasticity of substitution o and home

varieties from one another with elasticity of substitution 7, .

Domestic prices of imported goods:
These are:

*_ @+ )A+70)

(A26)
e

where p" is the exogenous foreign currency price of goods produced in the rest of the world,

7" is the ad valorem tariff rate and z{ is the consumption tax rate on final demand for the

products of industry i.

Domestic prices of home products:

As in equation (9) of the main text, these are marked up over average variable cost. To obtain
average variable cost, note that production is Cobb-Douglas in variable factors and inputs,
with output elasticities o; for capital, fi; for factors k and y;; for inputs j and that the
subaggregation of imported and domestic inputs is CES. Unit variable costs are therefore
calculated as:

K N n i
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where the scale coefficient b is calibrated from the SAM, as are all the exponents in the
equation, and I5ji| is a CES composite of home and imported input prices weighted by the
domestic and imported shares specific to consuming industry i:

(A2.8) P! =[¢ji(pj)(l_ab +(1_¢ji)(p?)(lo—})jlw :

where ¢, is the domestic share of inputs from industry j in use by industry i. Then, domestic
producer prices are simply higher by the mark-up, mi: p,=myv,, Vi.

Unit factor and input demands:

A full set of inter-industry flows is characterised in the model. The volumes of each
intermediate demand are derived by solving the firm’s cost minimisation problem with Cobb-
Douglas production in variable factors and inputs. It is assumed that firms have no



monopsony power in either factor or input markets. Therefore, the unit factor demands for
capital and other factors are:

V. ) V. .
(A2.9) uith Vi, and ukﬁ=@ vk,i,

r W,
where k denotes non-capital factors which are natural resources and skilled and unskilled
labour.

The corresponding unit input demands are Leontief input-output coefficients, except that their
values depend on product and input prices. For home-produced and imported inputs from
industry i used in the product of industry j, respectively they are:

()" e[ -
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Prices of home product exports in foreign markets:

These are in foreign currency so they depend on the home producer price, the exchange rate,
the export subsidy rate s* and the foreign import tariff rate, 7, :

e _ pie(1+z-i*M)
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Export demand:

Foreigners differentiate home exports from corresponding foreign products with elasticity of
substitution & (>0) and home varieties from one another with elasticity of substitution 7 .
This gives the following expression for foreign demand for variety j of home product i:

w21 x O E) )" (0 ey Y
' ij n, Isix If,ixo Isix Pie !

where 6, is the calibrated reference share of the home export in total consumption, E; is a

calibrated constant representing foreign expenditure on exports from industry i, and F3iX isa
CES composite of the home export price, p’, and the foreign product price, p;", in the

foreign market, weighted by foreign consumption shares. Ac* is a shock that can be applied

under short run conditions to reduce trade elasticities without affecting the database
calibration. It requires the inclusion in the equation of the initial values for the home export

price, p:°, and the composite price of products abroad, F3iX°, so that the constant term is re-
calibrated by the shock.

Final demand:

Home consumers differentiate home products from corresponding foreign products with
elasticity of substitution &~ (>0) and home varieties from one another with elasticity of



substitution" . They have Cobb-Douglas utility in broad product groups, with the result that

expenditure shares are constant across these groups. Final demand for variety j of home
product group i is therefore:

FA F _ . —o'iF » _mF
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where a;" is the calibrated reference expenditure share of product group i, 57 isthe

corresponding share of home goods in final demand for product i, Y is GNP, Ty is total direct
(income) tax, and the composite price is:

1
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where the home share is 5,7 . The expression for imports is correspondingly given by:
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Government demand:

The formulation adopted is similar to that for final demand by households. Total government
expenditure is Gt = G + Gp, where G is expenditure on goods and services, Gp, is
expenditure on transfers (pensions). The latter is generally constant relative to the consumer
price level. G is most often endogenous in the simulations presented in the main text, where
it is assumed that the government maintains a fixed fiscal deficit. In other applications it is
possible to allow for fiscal policy shocks with exogenous government spending and hence
changes in government borrowing and capital account flows via equation (2) in the main text.

Tax revenue, and therefore the fiscal surplus or deficit, is endogenous, determined by the
level of economic activity. Government expenditure is turned into demand for home
produced products and imports, respectively, is given by:

558 (G \(Pu )" (Puy )"
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where the composite price of government purchases is:
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Investment demand:

Investment behaviour is modelled as in the main text. The effect of changes in investment is
to change the demand faced by the capital goods industry for products used by it as
intermediate inputs. The capital goods sector employs no primary factors. It translates
investment expenditure, (I in the main text but to avoid confusion with intermediates, below,
it is here) V, into demands for goods and services:

5'al (v ) Pw " (P )"
A218 V o= I v e = y
( ) iHj ni (PIV J( Piv J ( PiH

which simplifiesto V" =(1-5")a" ( v ][ﬂj ,

B || BV

where the composite price of capital goods sector purchases is:

(A219)  R'= {@V (p)" " +a-a")(p) } .

This price is used as the average for all capital goods in the formulation of the rate of return
on installed capital, which determines overall investment expenditure as in (3) and (4) in the
main text.

Demand for inputs:

This is derived from the input-output coefficients and gross industry output, Q, to be specified
below. Demands for home-produced and imported varieties of the intermediate good i are:

(A2.20) L=2AQ. II=2AQ vi
j=1 j=1

Tax revenue:

The government raises tax revenue from both direct and indirect taxation, the rates applied to
each being exogenous and constant but the revenues earned then depend on levels of
economic activity. The revenue raised from each source is expressed below.

Direct income tax revenue
N
(A2.21) T, =D 7 (K + 7))+, Ly, +7 Wl

i=1

where K; denotes total capital stock in industry i, 7, denotes total pure profit in industry i and

the subscripts “U” and “S” denote low-skill and high-skill labour (production workers and the
combination of professionals and para-professionals as per the ILO classification of
occupations). Note that the tax rate on capital income is not generic. This enables the capture
of tax policies that discriminate between sectors.



Consumption tax revenue
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Import tariff revenue
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Export tax revenue

N
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where s* denotes the net power of the export subsidy rate.

Total tax revenue is then simply a sum of the individual components above.

Pure or economic profits or losses:

These are calculated as revenue derived from mark-ups over unit variable costs, less total
fixed costs. For sector i:

(A2-25) T = (pi _Vi)Qi _ni(r fiI< +Ws fiS Wy fiL) Vi,

where n; is the number of firms, f* is the fixed capital requirement per firm, f;" is the fixed
low-skill labour requirement and f;° is the fixed high-skill labour requirement per firm in
sector i. Net profit in industry i is therefore:

(A2.26) 7 :[(pi —v)Q = (r £, +wg £, +wy fiL)}(l—TiK) Vi

National income (GNP):

This is the sum of payments to domestically owned factors of production with the home share
of any net profits or losses made, the net income from indirect taxation and the net inflow
from abroad, B, which represents the net income component of the current account and
unrequited transfers.

N
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where Ty is revenue from direct (income) tax. GDP, on the other hand, is a measure of the
income from production in the domestic economy, so it excludes factor payments and other
flows to and from abroad:

K N
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Total factor demands:

The model has two capital market closures. In one (the “long run closure”) physical capital is
perfectly mobile abroad at the exogenous world interest rate r. In the other (the “short run
closure”), physical capital stocks are fixed in each industry and industry rates of return are
endogenous. Either way, physical capital is fully employed, with total demand having
variable and fixed components:

(A2.29) K, =i(uiK Q+n’f),

where f; is the total fixed cost outlaid by industry i. Similarly, the demand for skilled labour
also includes a variable and fixed component. Itis:

(A2.30) L, = ZN:(u; Q+n’fh)

i=1
Finally, demand for all other variable factors (unskilled labour and mineral-energy resources)
is:

N
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In the short run closure, employment of low-skill labour is endogenous, while either the real,
low-skill, consumption (CPI deflated) or production (GDP price deflated) wage is exogenous,
so that low-skill labour can be unemployed.

A.3: Final Demand Elasticity with Price Interaction

Here the final demand elasticity is derived to illustrate the method by which all the elasticity
expressions of Appendix 2 (A2.1 — A2.4) are arrived at. From (A2.13) the demand equation
for domestic variety j of commodity i is:
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where the composite prices are the average price of generic product i available on the home
market from both home production and imports:

.
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and the average price of home varieties of product i:*
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Substitute (A3.2) and (A3.3) into (A3.1) and the full demand equation can be re-written as:

2 In equilibrium, because firms have identical technologies, these prices are equal, though this is not perceived
by firms in setting their prices.
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Differentiating with respect to p,; gives:
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and noting further that p,; = p,,, V j=h , because firms within an industry behave
symmetrically, the expression can be written as:
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This further simplifies to:
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So that the elasticity of final demand is:
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On the symmetry assumption this simplifies to:
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A.4: The Database and the Oligopoly Calibration

This appendix offers discussion of the flow database, or social accounting matrix, for the
model, the calibration of elasticities, fixed cost shares and other industrial organisation
parameters and, finally, the parameters that drive the financial market embedded within it.

A4.1 The flow database

The basic flow database is from the GTAP VII data for 2007. It supplies most of the elements
of the social accounting matrix. It combines detailed bilateral trade, transport and protection
data characterizing economic linkages among regions, together with individual country
national accounts, government accounts, balance of payments data and input-output tables
which enable the quantification of inter-sectoral flows within regions. The first step toward
completing the database is to extract the indirect tax components from trade flows and
consumption payments. This enables the completion of the government revenue row of the
matrix.

The second is to allocate profits after tax, depreciation and “abnormals” between retained
earnings (corporate saving) and dividends. This requires the first call on the Nikkei NEEDS
Database on listed firms. Transfers between government and households, direct tax and
household saving, along with elements of the balance of payments, are then acquired to
enable the completion of rows and columns associated with household and government
incomes and outlays, as well as column entries for saving. Further issues associated with the
flow database are discussed in Section 3 of the main text.

A4.2 The industrial organisation parameters

Turning to the industrial organisation components of the database, no complete set of data on
the structure and conduct of Japan’s agricultural, manufacturing and mining sectors is
publicly available let alone of its service industries. Some relevant data is available
piecemeal, for individual sectors or industries, though this is occasionally at too fine a level of
aggregation for an illustrative economy-wide study such as this. It has therefore been
necessary to extrapolate patterns to some sectors and to make crude assumptions about others.
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To clarify the assumptions made, this appendix offers an expansion of the summary given in
Section 3 of the text.

First, estimates of pure (over-market) profits are required as shares of revenue in each
industry. This is needed to finalise the flow database but also to calibrate industry
competitive structure. For these data on the profitability of listed public firms from the Nikkei
NEEDS Database. For this comparative static analysis, depreciation and “abnormals” are
considered firm costs and so deducted from gross profits at the outset. After-tax accounting
profit rates imply rates of return that are compared with borrowing rates on corporate debt (as
implied3 by the corresponding data on debt and debt service) to obtain measures of pure
profits.

Second, rough estimates of strategically interacting firm numbers in each industry and their
corresponding conjectural variations parameters are required. It is not sufficient simply to
record the number of establishments in each industry, however. Unless industries are
subdivided finely, considerable diversity of firm size and product is embodied in each.
Indeed, within a particular industry classification, many firms supply intermediate inputs to
other firms in the same classification. Prices of the products that emerge from a particular
industry are very likely determined by a small proportion of the firms within it. For estimates
of “strategically interacting” firm numbers in each industry and their corresponding
conjectural variations parameters, the Nikkei NEEDS Database is again used to examine
industry structure in each sector, focussing on the numbers of firms supplying more than 60
per cent of industry capital (market capitalisation plus net debt). The results of this analysis
are displayed in Table A4.1. In the end the values for the “effective” number of firms and the
conjectural variations parameter in each sector are judgemental, taking into account the
numbers of missing private firms and farms and the extent of regulatory surveillance limiting
the full exploitation of oligopoly power.

Third, to complete the formulation of industry demand elasticities, elasticities of substitution
between home product varieties and between generic home and foreign products are required
for each sector. These are drawn from the estimation literature.* Initial industry demand
elasticities are then calculated for each source of demand (final, investment, intermediate,
government and export), via the equations in Appendices 2 and 3. Initial shares of the
demand facing each industry are then drawn from the database and shown in Table A4.2.
These enable the calculation of weighted average demand elasticities for each industry.
Mark-up ratios are then deduced from these, fixing average variable cost in each sector, via
equation (9). The initial equilibrium average elasticities and mark-up ratios for each sector
are given in Table 4 of the main text. Note that the elasticities appear large in magnitude at
first glance. This is because they do not represent the slopes of industry demand curves for
generic goods. Rather, they are the elasticities faced by suppliers of individual varieties and
are made larger by inter-varietal substitution.

This completes the demand side calibration. It enables us to turn to the calibration of the

supply side, where we begin by using the mark-up ratios to deduce the initial level of average
variable cost in each sector. The proportion pure profits make up of total turnover is deducted
from the mark-up to arrive at fixed cost shares of total turnover.” Total recurrent fixed cost in

® This set of approximations is obviously precarious. It considers only listed firms, thus ignoring most of the
farming community in agriculture and the small and family businesses in the services sector, not to mention
large private firms in all sectors and government-owned service firms.

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

> Fixed costs take the form of both physical and human capital costs using the rule of thumb (based on estimates
by Harris and Cox, 1983) that physical capital has a fixed cost share of 5/6.
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each sector then follows. The results of this calibration are summarised in the first three
columns of Table 5 in the main text. It is now possible to obtain a sense of the scale of
production.® Under our assumption of Cobb-Douglas technology in variable factor use,
combined with recurrent fixed costs, if industries could expand indefinitely without changing
unit factor rewards (the partial equilibrium assumption that is relaxed here), average fixed
cost would approach average variable cost asymptotically from above. Following Harris and
Cox (1983) we choose an arbitrary minimum efficient scale (MES) product volume at the
point where average fixed cost would decline to a twentieth of average variable cost. The
implied scale parameters are displayed in the final column of Table 5 in the main text. They
confirm expectations that fixed costs are most prominent in electricity, gas, water,
telecommunications and transport services, due to fixed physical infrastructure and network
maintenance costs. The results also suggest, plausibly, that the sectors closest to their
minimum efficient scale are agriculture, mining, finance and “other services”.

A3.3 The financial parameters

This appendix concerns the parameters associated with Sections 4.2 and 4.3 of the main text.
These describe the determinants of investment, in new home physical capital, the inflow of
financial investment, the outflow of financial investment and the long run growth of domestic
claims over home physical capital. The behaviour is driven by five simple elasticities, values
for which are given in Table A4.3.

A.4 Sectoral Detail from Simulation Results

The quantity of information revealed by model simulations is vast and all cannot be
represented here. Rather than attempt this we offer tabulations of changes in gross output by
industry, corresponding with all the policy simulations undertaken. In interpreting these it is
important to note that the changes in gross output have many determinants. Central are each
industry’s factor proportions (Table 3), which drive separate responses when factor prices
change. Industries supplying tradables are very responsive to changes in the real exchange
rate, which tends to appreciate with investment surges in the short run and to depreciate with
lower capital costs in the long run. Also important are initial levels of pure profits, fixed costs
and conjectural variations parameters. Industries that are highly concentrated and
comparatively collusive clearly face greater change with the onset of competition reforms. It
is notable, however, that such industries can expand in these circumstances, since reduced
costs and prices induce growth in demand. In the short run labour supply can accommodate
expansions and, in the long run, such expansions are accommodated by capital growth.

® The actual calibration process is more complex than this because the elasticities of intermediate demand
depend on intermediate cost shares, which depend on the variable cost share. It is therefore necessary to
calibrate iteratively for consistency of elasticities and shares.
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Table Al.1: Yield Spreads and Equity Premia

Percentage points Average Standard Implied
equity to deviation of equity
debtyield  equity yield, premium

spread 2004-2014 with R=4

1 Agriculture 6.8 1.4 0.1

2 Fishing 2.2 1.7 0.1

3 Mining and minerals 13.3 7.8 2.4

4 Energy 6.0 5.7 13

5 Processed agriculture 4.9 1.7 0.1

6 Electronic equipment 0.8 4.6 0.8

7 Transport equipment 54 3.0 0.4

8 Chemicals and rubber 4.9 13 0.1

9 Textiles and clothing 2.6 2.3 0.2

10 Metals 4.5 3.4 0.5

11 Other manufactures 4.1 1.7 0.1

12 Electricity 0.0 3.3 0.4

13 Gas 4.8 1.4 0.1

14 Communications 8.6 2.1 0.2

15 Financial services 4.8 35 0.5

16 Transport 2.7 2.6 0.3

17 Construction 4.4 2.3 0.2

18 Business services 2.3 0.8 0.0

19 Recreation 4.5 1.6 0.1

20 Other services 5.1 1.7 0.1

All industries average 3.3 1.6 0.1

Source: Calculated from the Nikkei NEEDS Financial QUEST data on listed firms with spreads as
illustrated in Figures 5 and 6.
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Table A4.1: Effective Firms and Conjectural Variations

Listed firms Listed firms Effective Conjectural
with 60% with 80% firm Variations:
industry industry number? 0-1°
revenue revenue
1 Agriculture na na 50 0.4
2 Fishing 3 3 3 0.3
3 Mining and minerals 2 6 4 0.6
4 Energy 3 4 4 0.5
5 Processed agriculture 9 22 15 0.2
6 Electronic equipment 4 6 5 0.2
7 Transport equipment 4 11 7 0.4
8 Chemicals and rubber 20 45 32 0.1
9 Textiles and clothing 4 10 7 0.2
10 Metals 9 24 15 0.3
11 Other manufactures 43 105 74 0.1
12 Electricity 3 6 5 0.8
13 Gas 2 3 3 0.7
14 Communications 2 4 4 0.7
15 Financial services 7 21 14 0.5
16 Transport 12 24 18 0.4
17 Construction 18 41 29 0.3
18 Business services 5 13 9 0.5
19 Recreation 36 90 63 0.2
20 Other services 11 53 33 0.1

a This index represents the “effective” number of strategically interacting firms in each sector. Firm numbers
exceeding 100 have negligible effect on pricing. It is borne in mind that large numbers of farms and private
firms are omitted from the data on listed firms.

b The conjectural variations parameter ranges between zero (non-collusive oligopoly) and unity (cartel). The
numbers chosen reflect industry concentration and the extent of existing regulatory surveillance.

Sources: Nikkei NEEDS Database of listed Japanese firms.
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Table A4.2: Demand Shares by Source®

Per cent Final ~ Government Investment Intermediate Export
1 Agriculture 32 0 2 66 0
2 Fishing 20 0 0 78 2
3 Mining and minerals 2 0 0 89 9
4 Energy 26 0 0 72 2
5 Processed agriculture 70 0 0 30 1
6 Electronic equipment 13 0 13 41 33
7 Transport equipment 10 0 11 50 28
8 Chemicals and rubber 7 0 0 76 18
9 Textiles and clothing 16 0 5 60 19
10 Metals 1 0 1 90 9
11 Other manufactures 3 0 23 46 28
12 Electricity 27 0 0 73 0
13 Gas 88 0 0 12 0
14 Communications 42 0 0 57 0
15 Financial services 29 0 0 70 1
16 Transport 30 0 2 65 3
17 Construction 0 0 85 14 1
18 Business services 38 0 6 55 1
19 Recreation 86 0 0 13 1
20 Other services 35 34 5 25 1
Total demand 27 8 11 48 6

a Shares sum to 100 across.
Source: Model database (social accounting matrix), based on the Japanese component of the GTAP Database for
2007.

Table A4.3: Elasticities in Financial Market Equations

Elasticity value

Elasticity of:
Investment to the expected yield - financing rate ratio 0.8
Inward foreign investment to the expected yield interest parity ratio 20.0
Outward foreign investment to the market yield interest parity ratio -10.0
Home-owned domestic capital to the growth in real GNP? 0.01
Home-owned domestic capital to the total domestic capital stock® 1.0

a Because Japan has extensive holdings abroad, the extent to which the rebalancing of the collective portfolio
returns some of this to the domestic market is driven primarily by yield considerations rather than domestic real
income. For countries with small foreign holdings, long run ownership would be expected to follow the
expansion of real domestic income.

Sources: Judgemental values guided by estimates used in other models.
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Table A5.1: Industry Output Effects of Labour Market and Tax Reforms ®

Oligopoly® Free entry/exit®
Per cent change Short run® Long run® Long run®

Low and high skill labour up 5%

1 Agriculture 14 3.9 3.3
2 Fishing 1.0 2.4 2.7
3 Mining and minerals 2.0 11.2 7.0
4 Energy 2.1 4.1 3.7
5 Processed agriculture 1.7 4.0 3.7
6 Electronic equipment 1.3 7.9 5.3
7 Transport equipment 0.9 13.7 8.6
8 Chemicals and rubber 1.2 7.1 4.9
9 Textiles and clothing 1.9 6.3 4.2
10 Metals 2.2 8.8 5.4
11 Other manufactures 2.1 7.3 4.1
12 Electricity 1.8 5.6 4.7
13 Gas 1.8 35 4.2
14 Communications 2.2 44 4.8
15 Financial services 2.0 4.9 4.3
16 Transport 24 4.7 4.0
17 Construction 7.1 3.3 14
18 Business services 2.1 4.4 44
19 Recreation 1.8 3.6 3.4
20 Other services 3.7 6.6 4.8
Power of company tax down 5%

1 Agriculture -2.9 -1.5 -2.9
2 Fishing -2.6 -1.8 -2.0
3 Mining and minerals 4.1 174 13.0
4 Energy -2.5 -0.7 -1.8
5 Processed agriculture -3.9 -2.3 -3.5
6 Electronic equipment 1.2 6.9 2.4
7 Transport equipment 2.1 12.7 3.7
8 Chemicals and rubber 0.5 6.1 25
9 Textiles and clothing -0.3 2.2 -1.3
10 Metals 3.2 9.1 3.6
11 Other manufactures 2.0 6.5 15
12 Electricity -1.5 2.0 0.4
13 Gas -4.3 -2.8 -3.7
14 Communications -3.0 -1.4 -1.3
15 Financial services -2.0 0.2 -1.0
16 Transport -1.9 -0.2 -1.8
17 Construction 6.6 16 -1.0
18 Business services -2.4 -0.7 -1.0
19 Recreation -4.0 -2.8 -3.9
20 Other services -1.5 -0.4 -2.0

a The first experiment simply raises the stock of low-skill labour and the stock of high-skill labour by 5%. In
the short run all the additional low-skill labour is not necessarily employed since the real (GDP price deflated)
low-skill wage is held constant. The second experiment reduces the power of company tax by 5% but holds both
pensions and government expenditure on goods and services constant, raising the power of the consumption tax
to compensate for lost revenue from capital taxation.

b “Oligopoly” refers to fixed numbers of firms with unfettered oligopoly pricing. “Free entry/exit” allows firm
numbers to adjust while retaining pure (economic) profits at their initial levels (defined relative to foreign
prices).

¢ The long run allows free international mobility of capital at an external after tax rate of return along with full
real wage adjustment to clear labour markets. The short run fixes the capital stock in each industry and the real
(GDP price deflated) wage of low-skill workers.

Source: Simulations of the model described in the text.
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Table A5.2: Industry Output Effects of Corporate Governance and Pricing
Surveillance Reforms @

Oligopoly® Free entry/exit®

Per cent change Short run® Long run® Long run®
Power of capital taxes reduced by
5%, combined a corporate saving
rate lower by 50%
1 Agriculture 4.6 8.0 6.2
2 Fishing 4.9 8.6 8.9
3 Mining and minerals -13.1 -7.8 -11.2
4 Energy 6.4 7.4 5.9
5 Processed agriculture 7.5 11.7 10.1
6 Electronic equipment -15.9 -2.4 -6.8
7 Transport equipment -28.8 -6.4 -14.3
8 Chemicals and rubber -9.8 0.9 -1.7
9 Textiles and clothing -5.6 0.6 -2.7
10 Metals -15.2 -6.8 -11.3
11 Other manufactures -12.4 -4.8 -8.5
12 Electricity 1.3 6.9 5.4
13 Gas 10.1 12.9 14.0
14 Communications 6.2 10.3 11.5
15 Financial services 3.6 8.9 75
16 Transport 3.7 6.6 4.6
17 Construction 2.7 -13.2 -16.1
18 Business services 5.2 94 8.8
19 Recreation 8.7 134 11.2
20 Other services 2.3 4.4 25
Reduced collusion: conjectural
variations parameters reduced by
20%.
1 Agriculture 2.7 14 15
2 Fishing 1.8 15 1.4
3 Mining and minerals 15 6.0 5.4
4 Energy 4.5 3.9 3.5
5 Processed agriculture 2.0 15 1.4
6 Electronic equipment 0.0 3.1 3.4
7 Transport equipment -0.8 5.8 7.2
8 Chemicals and rubber 0.6 3.0 3.1
9 Textiles and clothing 2.9 2.0 2.3
10 Metals 0.8 24 3.1
11 Other manufactures 0.4 1.2 1.8
12 Electricity 3.2 4.2 3.9
13 Gas 6.4 6.4 4.9
14 Communications 5.1 5.3 4.3
15 Financial services 4.3 5.3 4.4
16 Transport 5.8 5.7 5.2
17 Construction 6.7 -1.1 -0.3
18 Business services 5.0 55 4.1
19 Recreation 2.1 1.9 1.7
20 Other services 3.0 1.7 1.9

a This experiment reduces the power of company taxes by 5% but maintains government spending by replacing
the lost revenue via the consumption tax, the increase in the power of which is here endogenous. This change,
combined with corporate governance reforms, is assumed to induce a reduction by half in the rate of corporate
saving from after tax capital income. The second experiment reduces the conjectural variations parameter (the
index of collusion between oligopoly firms) by 20% to reflect tighter surveillance as part of competition policy.
In the short run the real (GDP price deflated), low-skill wage is held constant.
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b “Oligopoly” refers to fixed numbers of firms with unfettered oligopoly pricing. “Free entry/exit” allows firm
numbers to adjust while retaining pure (economic) profits at their initial levels (defined relative to foreign
prices).

¢ The long run allows free international mobility of capital at an external after tax rate of return along with full
real wage adjustment to clear labour markets. The short run fixes the capital stock in each industry and the real
(GDP price deflated) wage of low-skill workers.

Source: Simulations of the model described in the text.
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Table A5.3: Industry Output Effects of Tighter Price Cap Regulation and
Services Productivity Gains®

Oligopoly® Free entry/exit®

Per cent change Short run® Long run® Long run®
Closure of price-to-average cost gap
20%
1 Agriculture 114 8.3 7.8
2 Fishing 7.9 7.6 7.1
3 Mining and minerals 13.2 34.0 38.4
4 Energy 14.7 12.2 13.6
5 Processed agriculture 9.8 8.7 8.7
6 Electronic equipment -10.4 3.9 8.1
7 Transport equipment -21.9 10.6 19.0
8 Chemicals and rubber 4.0 18.4 22.2
9 Textiles and clothing 2.8 2.0 5.1
10 Metals 8.1 20.3 26.5
11 Other manufactures 1.1 5.7 10.8
12 Electricity 11.6 16.5 18.8
13 Gas 12.4 11.0 10.6
14 Communications 14.6 14.8 14.7
15 Financial services 9.0 10.9 12.0
16 Transport 10.0 8.4 9.9
17 Construction 32.7 -3.0 -0.5
18 Business services 11.9 12.2 12.3
19 Recreation 7.5 7.2 7.6
20 Other services 10.7 6.0 8.8
Closure of the price-to-average cost
gap by 20% combined with a services
productivity boost of 2% (short run)
and 5% (long run)
1 Agriculture 11.3 11.3 111
2 Fishing 8.2 10.6 10.2
3 Mining and minerals 21.3 77.1 83.6
4 Energy 225 20.1 20.7
5 Processed agriculture 10.5 13.3 13.3
6 Electronic equipment -24.8 14.4 16.2
7 Transport equipment -39.1 22.8 25.2
8 Chemicals and rubber -6.1 32.3 33.1
9 Textiles and clothing -2.4 5.9 7.3
10 Metals 4.1 34.7 36.4
11 Other manufactures -5.3 10.5 13.2
12 Electricity 16.6 35.3 36.7
13 Gas 20.3 27.0 27.5
14 Communications 20.8 30.2 30.6
15 Financial services 10.8 17.7 18.4
16 Transport 16.6 23.2 24.0
17 Construction 69.2 3.2 4.3
18 Business services 17.4 25.3 25.9
19 Recreation 111 16.7 17.1
20 Other services 18.7 19.1 20.2

a The first experiment imposes mark-ups that reduce the initial price-to-average cost gap by 20%.. The second
experiment imposes mark-ups that reduce the initial price-to-average cost gap by 20% while at the same time
boosting output productivity by 2% in the short run and 5% in the long run. In the short run the real (GDP price
deflated), low-skill wage is held constant.

b “Oligopoly” refers to fixed numbers of firms with unfettered oligopoly pricing. “Free entry/exit” allows firm
numbers to adjust while retaining pure (economic) profits at their initial levels (defined relative to foreign
prices).
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¢ The long run allows free international mobility of capital at an external after tax rate of return along with full
real wage adjustment to clear labour markets. The short run fixes the capital stock in each industry and the real
(GDP price deflated) wage of low-skill workers.

Source: Simulations of the model described in the text.
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