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1. Introduction

Twenty years have passed since the Value Added Tax, (VAT or “Consumption
Tax” in Japanese) introduced in Japan in April 1989, when the tax rate was no more
than 3% at the time of introduction. The first VAT reform was implemented in April
1997 where the tax rate was raised to 5%, and the duty-free sales amount and the
simplified taxation system was been revised. Now Japanese VAT is regarded as one
of the key taxes as well as Personal Income tax and Corporate Income tac tax by
Japanese tax payers as is shown later.

Fiscal deficit in Japan has been expanding during the recent three decades
generally because of revenue shortage by economic stagnation and the increase of the
fiscal expenditure on the other hand. Discussions for the raise of the VAT rate have
been made among LDP members (ruling party before 2009) several times but they
have not reached to the conclusion on the revision of VAT so far as described later.
September 2009, there was a power change from LDP to LP in Japan thanks to LP’s
large-governmental Manifesto including new “Child allowance” and Mr. Yukio
Hatoyama was elected as the Prime Minister. Mr. Hatoyama has repeatedly declared
“The VAT rate won’t be raised at least for four years” during the campaign. The
revenue shortage, however, is becoming clear. As a result, now there is an opinion
that VAT rate should be raised in a meantime even among Hatoyama cabinet
members' and major newspapers started to carry articles on VAT rate change?.

The authors think that as long as the government needs stable tax revenue
adapting the stable economy, VAT rate will be raised soon or later no matter which
political party takes charge of policy making. Indeed VAT revenue is stable,
however policy makers need to take so-called “reverse progressiveness” of VAT in to
consideration. Therefore, it would be a possible option to apply a reduced tax rate
to such life necessities as foods or water supply.

It is not very well-known that there are two Kkinds of tax-free system:
exemption and zero tax rate of VAT. Then, the purpose of this research is to give a
theoretical calculation on the price and tax revenue effect by industry in the

framework of input-output analysis taking two kinds of tax-free system into account. .

1 Mr. Naoto Kan, Vice-prime Minister and Finance Minister, spoke in the Diet on February 2010,
“Discussion on fundamental reform of VAT will be started”.

2 For instance, Nihon Keizai Shimbun reports on February 25 in 2010 “Talks on fundamental tax
reform including VAT reform was started in a technical committee of Government Tax
Research Council.”
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First of all, Section 2 shows the current state of VAT in Japan and discusses two
methods of the tax credit (invoice method and account method). Section 3 shows
the model used in this research. Section 4 shows some simulation results assuming
some plausible cases such as uniform VAT rate raise or introduction of multiple tax
rate system, etc. And Section 5 is a concluding remarks on policy implication of

our research and remaining challenges.
2. Current situation of VAT in Japan

2-1 VAT reform and disputes for tax rate raise

VAT (“Consumption Tax” in Japanese) was introduced into Japanese tax system
for the first time on April 1, 1989. According to Ishi(2008), Japan government has
experienced three time failures to introduce VAT so far: (1) “Values Added Tax”
proposed in the recommendation of Dr. Carl Shoup dispatched by the US government
in 1950, (2) “General Consumption Tax” proposed under Ohira Cabinet in 1979, (3)
“Sales tax” by Nakasone Cabinet in 1987. Consumption Tax in 1989 was the forth
trial.

In April 1997 the VAT rate was raised to 4% and the Local VAT was created
with 1% tax rate. Therefore, VAT rate total became 5%. At the same time it became
enumerated to keep invoice or bills though the tax credit is “account method”.® In
April 2004, taxation coverage of VAT was enlarged by reducing the taxable minimum
of sales amount from 30 million yen to 10 million yen.

Tablel shows historical change of the revenue of major taxes for Japanese
central government after 1997 when the VAT rate was raised to 5%. Now VAT is the
third important tax for the central government. The revenue of VAT in 2008 FY was
9,969 billion yen while the revenue of Personal Income tax is 14,985 billion yen and
that of Corporate Income tax is 10,011 billion yen. On the other hand as to the
share in the revenue, the share of both Personal Income tax and Corporate Income tax
is on the decreasing trend (35.6% and 25.0% in 1997 to 33.9% and 22.6% in 2008)
while the share of VAT has increased from 17.2% in 1997 to 22.5% in 2008.
Generally speaking, the VAT is expected to be the stable tax resource which is
relatively unaffected by business cycles unlike Personal Income tax or Corporate
Income tax addressing the needs of a low birthrate and an aging population. As a
matter of fact, it is described in the budget general text of every year since 1999 that

VAT is to be allocated to such social security expenditures as Basic Pension, Elderly

3 As for VAT reform, see Ishi(2009), Morinobu(2007), Shinkawa(2009), etc.
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Medical-care and Elderly Nursing-care.

It is Government Tax Research Commission (hereafter, Tax Commission) that
have played the central role in Japanese tax reform. The VAT rate has been
unchanged to be 5% since April, 1997. But, Tax Commission recently began to
make a comment on “VAT rate increase”, “Multiple VAT rates, or standard rate and
reduced ones”, “introduction of the invoice method"”, and etc. For example in
“Report on the tax reform in 2004” Tax Commission suggested that the future VAT
should be based on the Invoice method by writing that it is necessary to start concrete
discussions on such issues as introduction of new tax credit system, adoption of
reduced VAT rates in case standard AVT rate should be increased to two digits like
European countries. And in the report issued in the following year, Tax
Commission took one step ahead by writing that it is necessary to raise VAT rate
provided that the government should make efforts to obtain understanding of tax
payers on future tax system while Tax Commission refers to “Consideration to low
income people” and “Examination of the Invoice method”. And moreover, in “Basic
Idea on Tax Reform” issued in November 2007, Tax Commission took another step
further by writing that VAT should be earmarked to Social Security expenditure, that
the government should examine European VAT system which adopts double tax rate
of standard and reduced rate, and that introduction invoice method is indispensable

to have multiple rate VAT system”.

4 As for the policy reports of Tax Council, see the web site of the Tax Council:
http://www.cao.go.jp/zeicho/index.html
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Table 1 Transition of revenue in the central government general account and local VAT
Share Reference
rsca | Frnat | oo | var | omers | T o)
year tax (A) tax (B) (C) (D) +C4D A/E B/E C/E IE D/E VAT & Local
VAT
1997 19,183 13,475 9,305 | 11,979 53,941 35.6% 25.0% 17.2% 77.8% 22.2% 807 10,112
1998 16,996 11,423 | 10,074 | 10,938 49,432 34.4% 23.1% 20.4% 77.9% 22.1% 2,550 12,625
1999 15,447 10,795 | 10,447 | 10,545 47,234 32.7% 22.9% 22.1% 77.7% 22.3% 2,479 12,926
2000 18,789 11,747 9,822 | 10,354 50,712 37.0% 23.2% 19.4% 79.6% 20.4% 2,528 12,350
2001 17,807 10,258 9,767 | 10,117 47,948 37.1% 21.4% 20.4% 78.9% 21.1% 2,475 12,242
2002 14,812 9,523 9,812 9,686 43,833 33.8% 21.7% 22.4% 77.9% 22.1% 2,425 12,236
2003 13,915 10,115 9,713 9,540 43,282 32.1% 23.4% 22.4% 78.0% 22.0% 2,394 12,106
2004 14,670 11,444 9,974 9,501 45,589 32.2% 25.1% 21.9% 79.2% 20.8% 2,614 12,588
2005 15,586 13,274 | 10,583 9,623 49,065 31.8% 27.1% 21.6% 80.4% 19.6% 2,551 13,135
2006 14,054 14,918 | 10,463 | 9,634 49,069 28.6% 30.4% | 21.3% 80.4% | 19.6% 2,629 13,092
2007 16,080 14,744 | 10,272 9,922 51,018 31.5% 28.9% 20.1% 80.6% 19.4% 2,569 12,841
2008 14,985 10,011 9,969 | 9,303 44,267 33.9% 22.6% | 22.5% 79.0% | 21.0% - -

Data source:
As to central government budget, Ministry of Finance, “Statement of taxes and stamp revenue” each fiscal year (in Japanese)
<http://www.mof.go.jp/jouhou/syuzei/siryou/008.htm>
As to local VAT, Ministry of Finance, “Monthly statistic of finance” each month (in Japanese)
<http://www.mof.go.jp/kankou/zaikingedl.htm>



Table2 International comparison of VAT system
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Japan

United Kingdom

Germany

France

Trade & lease of land,
Lease of house, Finance,

Trade & lease of RE,
Finance, Insurance, Medical

Trade & Lease of RE,
Finance, Insurance,

Trade & Lease of RE,

Exemption Finance, Insurance,
P Insurance, Medical care, | care, Education, Postal Medical care, Education, Medical care, Education,
Education, welfare. service, welfare Postal service Postal service
Standard 5% o 0 0
tax rate (include local VAT) 17.5% 19% 19.6%
Food, Water, Newspaper,
Magazine, Book, Passenger
Zero Transport, Medicine,
tax rate NA Residential Construction, NA NA
Equipment for the
handicapped
Fuel & electricity for Food, Water, Book, Food, Water, Book,
household: 5% Newspaper, Magazine, Passenger Transport,
Fthduc;ad NA Passenger transport: 7% Fertilizer: 5.5%
ax rate

Newspaper, Magazine,
Medicine: 2.1%

Source: Shinkawa(2009), the authors revised the original table.

Ye et.al.
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2-2 VAT rate of selected countries

Japanese VAT is designed based on the VAT in European countries. Therefore
it is reasonable to refer VAT in European countries as to multiple VAT rate system.
Table2 is a comparison of VAT systems among Japan, Britain, Germany, and France.
As is shown in the Table, the VAT rates in European countries are generally high
(17.5% in UK, 19% in Germany, and 19.6% in France) comparing 5% in Japan.
Actually VAT rate in other European countries including non-EU members are all as
high as around 20%°. The background of this is economic unification of Europe,
where a common competition arena is one of the basic conditions. In 1993 when EC
developed to EU, member counties were required to set the standard VAT rate 15% or
more. Incidentally, VAT rates in Asian countries are also higher than Japan’s; 17%
in China, 12% in the Philippines, and 10% in Korea and Indonesia®.

To be sure VAT rates of European countries are generally high, however they
also adopt discount VAT rate for necessities of life including food etc. since VAT has
so-called "Reverse-progressiveness” regarding income level’. A series of the policy
reports issued by Tax Council also keep this in mind. Japanese VAT system is of
non-accumulation type which is basically same as those in European countries in a
respect that the tax base of each business establishment is value-added; the
difference of sales and purchases. The crucial difference is in tax credit method for
VAT included in the purchases; concretely, Invoice method in European countries and
Account method in Japan. It is important to understand the difference of these
methods since the effects of exemption or multiple VAT rate including zero-rate are
different depending on the tax credit system. In the next section, we summarize the

difference of Invoice method and Account method.

2-3 Tax credit method and exemption / zero tax rate
Literature on VAT system includes Morodomi (2009), Shinkawa(2009) and
Hayashi(2008) for over-all explanation, Takada(2008) for discounted VAT rate, and

5 For example VAT rate is 25% in Denmark, Sweden, and Norway, 24.5% in Iceland, and 22% in
Finland and Poland.

6 As to VAT rate in the world, see the web site of Ministry of Finance
<http://www.mof.go.jp/jouhou/syuzei/siryou/syou.htm>
or the web site of Japan indirect tax union
<http://www.kanzeikai.jp/index.asp?patten_cd=12&page_no=154>

7 In 1993, it is also specified that member country can set up to two kinds of discounted VAT
rate as long as they are 5% or more. The counties in foot note 5 have a discounted rate for
foods except Denmark: 14% in Norway, 7% in Iceland, 12% in Sweden, 17% in Finland, and
7% in Poland. See Shinkawa(2009) in detail.
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Morinobu (2007) for VAT reform in terms of tax reform. Based on those literature,
let us summarize the difference between “Invoice method” and “Account method”
taking the difference of “Exemption” and “Zero VAT rate” into consideration.

In the Invoice method of EU type, it is taxable business establishment that can
issue the invoice that describes the price before VAT, an applied VAT rate, and the
amount of VAT, etc. This invoice will be sent from the manufacturing stage through
each distribution stage to the final retail stage and the taxable business establishment
pays the VAT that is calculated by “sales tax” minus the “purchase tax” (or tax credit)
where the “sales tax” means the VAT rate applied to the business establishment times
sales value and the “purchase tax” means the VAT amount recorded in the invoice
imposed already. That is why, no matter how many stages a commodity may pass
through, VAT never be accumulated on the commodity price by multiple counts. On
the other hand, in the Account method calculating the amount of payment of taxes by
multiplying the tax rate on the amount of value added. Since the tax base for both
methods is the value added, the calculation formula is the same as long as the VAT
rate is unique. However, in case a commodity should pass through exempt business
establishments, the treatment should be changed. If the purchase is from an exempt
business establishment in the EU type Invoice method, this purchaser has no tax
credit, therefore the VAT contained before the exempt business establishment is not
deductible. On the other hand, in the Account method “tax credit” in the purchase is
always applicable for all purchases whether the purchase counterpart is exempt or
not. . That is to say, exempt business establishment also partly in the VAT system in
the Account system.

Next, let us explain the difference between “exempt” and “zero tax rates” in
invoice method. “Exempt” means that VAT is not imposed on a specific goods or
service. A business establishment that treat goods or service, it do not have to pay
VAT but it cannot get tax refund of VAT credit included the purchases. Moreover, a
taxable business establishment cannot deduct the VAT credit included the purchases.
In short, exempt goods and service is not the target of either tax payment or tax
credit. In this context, “Exempt” is not in the system of VAT. On the other hand,
“Zero tax rate” means that a tax rate of zero is imposed on sales of a specific goods
and service. Zero-tax business establishment does not have to pay VAT since the tax
rate is zero but can get refund the VAT credit included in purchases. In short, “Zero
tax rate” is a system of VAT and the applicable tax rate is zero. In this manner,
“Exemption” is a great deal different from “Zero tax rate” in VAT.

Before close this section, let us explain two more special treatments in VAT
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such as “Export VAT Refund” and “Investment Tax Credit”. “Export VAT Refund”
means that zero-tax rate is applied to export goods. VAT system adopts
internationally “destination principle” where goods and services are not taxable in
exporting but taxable in importing. Japanese VAT system also follows this
international rule. Since the exports are not taxable, the tax base is only domestic
sales for taxable business establishments. “Investment Tax Credit” means that
investment goods can be treated as if they were general purchase. Since
investments are accumulation of assets, they shouldn’t be treated in the same manner
theoretically. However, VAT system including Japan’s treats investment goods as
general purchase. In VAT system, VAT included in investment goods is also
deductible. This research considers “Export VAT Refund” and “Investment Tax
Credit”, however, does not consider "taxable minimum” system where a business
establishment whose sales is less than 10 million yen is not taxable and “Simplified
taxation” system where a business establishment whose sales is less than 50 million
yen can calculate based on the simplified formula without the record of sales and

purchases.

2-4 preceding studies

Empirical research on the price effect of VAT is implemented applied the price
model of Input-Output framework. We have rather long history for this type of
research. Kaneko(1981) and Nakai(1978) estimated the price effects of
“Consumption Tax” proposed by Ohira cabinet, and Hayashi and Hashimoto
(1987).treated the price effects of “Sales tax” proposed by Nakasone cabinet. And
Fujikawa(1999) made an comparison of the price effects of Invoice method and
Account method with the difference of exemption and zero tax rate taken into
account. This research also basically follows the model of Fujikawa(1999) to
estimate the price effects of VAT with Japanese |-O table in 2005.

Another research issue on VAT is so-called “Tax Profit” that is generated by
simplified tax system and minimum level of taxable sales in the Account method.
Hashimoto(2002) attempts to estimate the amount of “Tax Profit” using 1995. It is
possible for our model to estimate “Tax Profit” as well as price effects.
Additionally, Mochizuki(2003) and Takada(2004) do a institutional analysis on
multiple tax rate, and Murasawa(2005) analyze the effects of discounted tax rate in

the necessities of life using household income and expenditure survey.



Price and Revenue Change by VAT reform in Japan
Ye et.al.

3. Model
We will examine price effects of VAT rate change in Japan using (non-
competitive type) 1-O table in2005. The analysis follows the model of Fujikawa

(1999). This section shows the calculation procedure.

3-1 Price determination model
Let us confirm general price determination model in the input output analysis.
Taking look at each column on the input output table, one may have accounting

relation such as equation (1).

p X ijxu +Zpl Xu +va; (1)

where, p‘jj (j = 1,...,n) stands for the price of domestic product for j-th industry, p}“
(j =1, ...,n) stands for the price of imported products for j-th industry, X? (Gg=1, ...,
n) stands for the output for j-th industry, xi‘}(i, j =1,-+-,n) stands for the input of
domestic intermediate products from i-th industry to j-th industry, xi(i,j =1, ...,n)
stands for the input of imported intermediate products from i-th industry to j-th
industry, va; (j = 1, ...,n) stands for the value added for j-th industry.

Here, we assume that domestic input coefficient (aj =x§ /x{), imported input
coefficient (a =x'/x{) and value added ratio (aj =x; /x¢) are all fixed, then the

price equation for j-th industry before imposing VAT is as follows:
ZP. B+ 2 PIAY + 2)

Solving the equation (2) with the price for all industries gives the basic price
equation.

pd = (pmAm + VXl — Al )71 (3)

d

where, p® stands for the domestic price vector, p™

stands for the import price
vector, AY stands for the physical domestic input coefficient matrix, A™ stands

for the physical import input coefficient matrix.

3-2 Invoice Method Model (Base, Exemption, Zero VAT rate)

In this section, we will show the calculation method concerning how price and
tax revenue change according with VAT rate change. As we describe before, VAT
regime has two types; invoice method and account method. First of all, we will

explain the model of invoice method.

10
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3-2-1 Base Model
Case of without Export VAT Refund and Investment Tax Credit

First, let us explain the model in the case that there is neither export VAT
refund nor investment tax credit. We should deal with domestic products and
imported products separately because taxation formula is different. Here we will
take a look at domestic industry. VAT payment by j-th domestic industry is

expressed as follows.
Vatd =7 IOJ qu (} =P} (4)
i

where, 7z is gross VAT rate for j-th industry. Dividing both sides of equation (4)

i
by output gives the amount of VAT payment per unit.

d
vat
d m
— 7 pJ qu ij—zfip
XJ i
- g S
— A ~ %
d m
— 3 ~ 8] (5)
=P g | P,
1-aj; —aj;
d m
~ anj ~anj |

where, 7 is a diagonal matrix with VAT rate. Supply price after imposing VAT is
given by sum of the production cost (equation (2)) and the VAT (equation (5)).

S
alﬂ ~ %
d m
— 8 — a7
: S
Zp iV +Zp, all +p%t Load TP o
1] 1]
d m
Lo g L (6)
.d ] [ .m 7] B d ] B m ]
Chy af| —ay)| —ay]
d m d m
ay ay]| -2y -ay]
_nd| ) m| - da E o ama
=p d +VJ+p m +p T d Pt m
ali a 1-a; —a'f
] 1 1] 1]
d m d m
_anj ] _anj_ _—anj | _—anj_

The prices for all industries after VAT imposition are expressed as follows:

11
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pd =pdAd +v+pmAT +pd%(l —Ad )—pm%Am (7)
Solving equation (7) with pd gives equilibrium price vector.
R R 1
pd:k+pm0—ﬂAmk—¢m—A@ﬁ -

R -1 n
—rpma-pamfi-ad ) (i+)
where t is diagonal matrix with net VAT rate.
As far as imported products are concerned, VAT is imposed on the amount of
import at the border, generally without tax credit. Thus VAT revenue from imported

products is obtained by multiplying the amount of import by VAT rate.

VatEn:ijj (4’)

where m; is the amount of import for j-th industry, and Vat;-n is the amount of VAT

payment for j-th import industry. Prices of imported products would increase at the
same rate as VAT rate, and which is hold true for all cases we describe in the

following. Thus, we will show the model about domestic industry hereafter.

Case of with Export VAT Refund and Investment Tax Credit

If we consider export VAT refund and investment tax credit, VAT payment by

j-th domestic industry is expressed as follows.
d df(,d df(,d
Vatj :Tj p] (XJ —Ej)—ZTi pi (Xij + K” )—ZTi pimXirjn (9)
I |

where E; stands for the amount of export of j-th industry, and Kj is the amount of
capital goods j-th industry purchase from i-th industry. The amount of VAT
payment per unit is
vatj d d(.d m.m
—djzfjpj(l—ej)—zfipij(aij+Cij)—zfipi ajj (10)
| 1

Xj

where, Cij = Kij/Xj . Supply price after imposing VAT is given as

12
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d d.d m,m d d(,d m_,m
pj =2 piaj +vj+ 2 pl'aj +7;pj (1—ej)—zfi Pij (aij +Cij)—zfi Piaij
i i i i
[ .d ] [ m ] i d ] i m ]
1j apj —j —Cyj —aj
d m d m
2] 2] 2] 2l 2] (11)
d| m| da ma
=p 4 [TVj+p m |[TP°T 1 gl -pT m
ajj ajj —aji &~ Cjj —aj
d m d m
_anj_ _anj_ i —anj —an i _—anj_
The prices for all industries after VAT imposition are expressed as follows.
pd =pdAd +v+pmA™ +pd%(l — Al —é—C)—pm%Am (12)
Solving equation (12) with pY gives equilibrium price vector.
o R R 1
p¢ =[v+pm(| —r)AmI(I —Ad)—r(l ~Ad —e—c)f (13)

3-2-2 Exemption in invoice method
Next, exemption in invoice method is modeled with the frame of the
input-output analysis. Here, let's think about the case where only k-th industry is

exempted.

Case of without Export VAT Refund and Investment Tax Credit

Under exemption system in invoice method, though exemption industry, k-th
industry, has no obligation of tax payment, it does not deduct VAT included in

purchasing costs. The amount of VAT payment is as follows.

vatfj' =0 (14a)
Vat? =7j p?x? —D.7i IOidXicj'I -7 pi"x (7=0) (14b)
i i

Dividing both sides of equation (14b) by X? yields:

d m
~ —
d m
aj az]
vat! : . :
—g =P Tw 1_gd P T M (15)
Xj ii ji
d m
— nj ~anj |

Where, 7, is the same diagonal matrix as 7 except that k-th element is zero.

13
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Supply price for j-th industry (taxation industry) after imposing VAT is as follows.

B -
alj —alj
d m
—aj B
d d,d m,m da m a
p§ =2 piaij +vj+ . plaj +p 1-g¢ | 7P T _m
i i —aj —ajj
d m
~ nj ~ )
- 4 o R - (16)
m m
alj a1J —alj —alj
d m d m
ayj ayj —ay] —ay;j
d| - m| - da : ma :
P e [PYIFP o PP d TP
ajj ajj —ajj —ajj
d m d m
_anj_ _anj_ _—anj ] _—anj_

Expressing the prices of taxation (j-th) industries and exemption (k-th)
industry together, one may have:
(k - th column)

d d d
1-a; -ap - 0 - -—ap
—_— d —_— d .o LIRS — d

d
—adn —ap2 0 1_ann

=p?AY +v+pTAT +p%% 4 (1-A) —pM T A™
Where, (I —A)k is a matrix in which all k-th column elements of (I-A) are
replaced by zero. If more than two exemption industry exists, the relationship such
as equation (17) holds true. That is to say, you can get the similar price equation by
putting VAT rate of exemption industry zero and replacing exemption industries’
columns in (1-A) to zero.

Solving equation (17) with p® gives equilibrium price vector.

p* Z(V+pm('—f(k))AmI('—Ad)—%(k)('—Ad)Jl (18)

The prices of exemption industries would rise slightly when consumption tax is
introduced or raised, because exemption industries have no obligation for tax

payment but cannot exempt VAT included in purchasing costs.

14
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Case of with Export VAT Refund and Investment Tax Credit

If we consider export VAT refund and investment tax credit, The amount of
VAT payment is as follows.

vatf =0 (19a)

vatd =7, pi(xd —E; - S eipf (xd + Ky )- S eip"x (£,=0) (19b)
i i

Dividing both sides of equation (19b) by X yields

d m
—alj +Clj —alj
d m
—azj +C2j —azj
vatjJI d- : M ~ :
4 P Tw| Pt m (20)
Xj —ajitCii € —aj
d m
—anj +an | _—anj |

Supply price for j-th industry (taxation industry) after imposing VAT is as follows.

d m
—a1j+Clj —alj
d m
—azj+C2j —azj
d d.d m.m . da : ma :
pj =2 piaij +Vvj+ > piaf +p g d P m
- - l1-aj+Ci;—e; —ai
[ [ TR TR ji
d m
—anj +an | _—anj | (21)
M .d ] M.m] i d T T o.m]
alj alj —alj+C1j —a.]_j
d m d m
azj a2j —azj+C2j —azj
dl m| : dx : M A :
=P g [TViTR o [TP T 1-gd Pt m
ajj ajj —ajj +Cjj —€j —ajj
d m d m
_anj_ _anj_ i —anj+an | _—anj_

Expressing the prices of taxation (j-th) industries and exemption (k-th) industry

together, one may have:
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pd=pdAd+V+pmAm
(k - th column)
d d d
l1-a;;-C1—¢ —a1p —Cpp e 0 —a1y — Gy
d d d
. —ay—C l1-a5;5+Cyr—€y -+ 0 - —a,, —C
+pd‘l'(k) 21: 21 22 .22 2 . 2n: 2n (22)
d d d
—ap —Cpp —adp2 —Cpp e 0 1_ann_cnn_en
ma m
-P T(k)A

=pUAY v pmA™ 4ot (1 - A% —6-C), pM g A”

Where, (I—AOI —é—C)k is a matrix in which all k-th elements of (I—AOI —é—C)

are replaced by zero. If more than two exemption industries exist, the relationship
such as equation (22) holds true. Solving equation (22) with pY gives equilibrium

price vector.
pd =(v+p™(1 -t JA™ J1-AY)- 2 (1A —e—C), | (23)

3-2-3 Zero VAT rate in invoice method
Under zero VAT rate system, not only zero VAT rate industry has no obligation
for tax payment, but deduct VAT included in purchasing costs, which is not allowed

in exemption system.

Case of without Export VAT Refund and Investment Tax Credit

The amount of VAT payment, in actual the term, ‘refund’, is correct for

exemption industry, takes the same form as equation (4) except that 7, is zero.

vat{ =7, p X _ZTi Py’ X _ZTi PP Xij :_Zfi Py’ X _Zfi pi" Xij (24a)
i i i i
vat; = 7;p{x; — D ripixg =D mip™xf (7272 L ¢=0) (24b)

While tax payment by zero-VAT-rate industry is zero, VAT tax included in
purchasing costs could be refunded. This is why net tax payment by zero-VAT-rate

industry, equation (24a), is minus.
The price equation after tax imposition for all industries takes the same form as

equation (7) except that T is replaced by %(k).

pd = pdAd +V+pmAm +pd%(k) (l —Ad )—pm%(k)Am (25)
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Solving equation (25) with p® gives equilibrium price vector.
p = fvrp™ -2y Jam [l - A¢)- 2 (1~ A
S Ra Nl (2 BV (26)

= :V+I0m(' —f(k))Am: ' —Ad)_l(' ~igo S

= :V+I°m(' —f(k))Am: ' —Ad)_l(' +ig)

Equation (26) implies that the prices of taxation industry after imposing VAT

become as constant times as before imposing VAT. On the other hand, the price of
zero-VAT-rate industry after imposing VAT keeps at the same level as before
imposing VAT. When more than two zero-VAT-rate industries exist, equation (26) is

applicable by VAT rates of corresponding industries make zero.

Case of with Export VAT Refund and Investment Tax Credit

The amount of VAT payment by k-th industry (zero-VAT-rate industry) and

taxation industry is given by equation (27a) and (27b), respectively.
d d(,d df,d
vat =7y P (Xk —Ek)—zfi Pi (Xik +Kik)—ZTi PP Xik
i i

(27a)
=27 Pi (Xik + Ki )= 27 P
1 1

Vatjd :Tj p(Jj (X(J.j - EJ )_ZTi pld (chjj + K” )_ZTi pimXirjn (TKZO) (27b)
1 1

The price equation for all industries after imposing VAT is as follows.

pd =pdAd 4 v+pmA™ +pd%(k)(l — A —é—C)—pm%(k)Am (28)
Solving  equation  (28)  with p¢ gives  equilibrium  price  vector.

d - d)_= d_a 1

p =1 - g Jam J1-A%)- 2y (1- AT e (29)

3-3 Account Method Model (Base, Exemption, Zero VAT rate)

3-3-1 Base Model
Case of without Export VAT Refund and Investment Tax Credit

VAT payment by j-th domestic industry is expressed as follows.

vatf o o - St - o | o
i i
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Dividing both sides of equation (30) by output gives the amount of VAT payment

per unit.
d
vat:
) d d,d m,m
N :Tj[pj -2 plaj -2 p aij]
j i i
_aldj _aln}
d m
d : m :
=p T +p T
1-aj |’ -aj |
d m
—anj anj_

Supply price after imposing VAT is

d m
d m
d dd m,m d : ml
i i 1-aj —ajj
d m
L™ ] L~ ] (32)
[ ad ] M am ] [ ad ] [ om7]
d m d m
ay; s ay; ayj
d : m : d m :
=p d +Vj+p m|TP 1 d Tj+p m [T}
ajj ajj —aj; —aj;
d m d m
&y | | & | | —ay | | —ay; |
The prices for all industries after VAT imposition are expressed as follows.
pd =pdAd +v+pmAM +pd(l —Ad%—pmAm% (33)

Solving equation (32) with p® gives equilibrium price vector.

pd =[v+prar(-a)i-adfi-2)[*
~[v+pmAmi-a) —a) Y -ad)?t (34)
[vepmam-o)i+tfi-ad)?
In the case of account method, as shown by equation (34), VAT rate matrix
(I +'E), is between the value added term and Leontief Inverse. On the other hand, in
the case of invoice method, VAT rate matrix is at the most end as shown by equation
(8). This means if VAT rate of each industry is same, both methods have same

effects. Butif not, in the case of account method, the price of an industry is depend
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on VAT rate applied to not only own industry but also other industries. The two

taxation methods are absolutely different in this sense.

Case of with Export VAT Refund and Investment Tax Credit

Considering export VAT refund and investment tax credit, VAT payment by j-th

domestic industry is expressed as follows.

d d(,d d(,d
vat; =Tj[pj (Xj —E,—)—Z Pi (Xij +Kij)—Z p{“x{}“} (35)
1 |

The amount of VAT payment per unit:

vat d d( d ) m.m

X; —7i pj(l_ej)_zpi aij + Cij _Zpi aj (36)

I 1

Supply price after imposing VAT:

pj =2 piaj +vj+ > pla] ”1[!0? L-e;)->pf ag +Cij)—z pima{}"}
| | | |

d m d
1] 8 j —agj —Cyj
d m d
a2j aj —a2j ~C2j (37)
_od| I d : _
_p ad. +Vj+p am +p 1_ad._e._c.. TJ
1 1 ] J ]|
d m d
_anj_ _anj_ | —anj —an

The prices for all industries after VAT imposition are expressed as follows.
p¢ =pO'Ad+v+pmAm+pO'(l—AOI —é—C}i-—pmAm (38)
Solving equation (38) with p® gives equilibrium price vector.

p¢ = [v+pmAm(| —%)I(I ~A¢ )— (l ~A¢ —é—CH1 (39)

3-3-2 Exemption in account method

Under account method, when taxable business establishment purchases from
exempt one, two kind of “exemption” would be theoretically considerable: first case
is taxable business establishment could deduct the amount of VAT included in
purchase from exempt business establishment, and second case is taxable business

establishment could not. In either case, VAT payment by exempt business
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establishment is zero, and exempt business establishment does not receive any refund.

When the first case is adopted, we do not have to consider whether selling business
establishment is taxable or exempt and VAT is not accumulated on the commodity
price.  Though current system is not necessarily clear, purchasing business
establishments do not have duty to book that whether selling business establishments
are taxable or exempt. As far as actual operation is concerned, it would be regarded
as the first case since the amount of VAT regarding purchase is not determined. In
the following, we will construct model about the account method assuming the first

case.

Case of without Export VAT Refund and Investment Tax Credit

Under exemption system in account method, though exemption industry, k-th
industry, has no obligation of tax payment, it does not deduct VAT included in

purchasing costs. The amount of VAT payment is as follows.

vatg =0 (40a)
v - o - o - S | (ot
i i

Dividing both sides of equation (40b) by X? yields:

d
vat;
] _ d d,d m,,m
—d_TJ'(pJ' — 2Py~ 2P XijJ
Xj i i
- g S
ey ~ &
d m
—aj —83j (41)
_nd : ) ml ¢
=p L ad T +p am [f
ii ii
d m
~anj | ~anj |

Supply price for j-th industry (taxation industry) after imposing VAT is as follows:
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o .d
d
d N
:Zpia V. +ZP| a,J+p L g
i —ajj
d
_anJ
[ .d ] F.m] o.d ]
a.lj a.lj —a.lj
d m d
a2j a2j —azj
d| m| : dl -
=p°| 4 |tVvj+p +p d
a'; a’ 1-a;
ji ji jj
d m d
| anj | | @nj | anj

Ye et.al.

) (42)

Expressing the prices of taxation (j-th) industries and exemption (k-th) industry

together, one may have:

pd —pdAd Ly ip™

d d d
1-a7 —ap Ak
d d d
-a 1-a -a
+pd 121 222 .2k
d d d
_anl _anz _ank

—pdAd fv4+p™

d d ~
" pd(1- Ay —P"AT g

Solving equation (43) with p® gives equilibrium price vector.

p? =|v+p"A"(1-%

. —

::v+pmAm(l— )_( ~A Xl r(k)

= :v+pmAm(I -1

S—"

= :v+pmAm(I -1

—

:(' 4)-{ Ad)’(k)y

I

: ' —%<k))_l(' —Ad)_l

: | +f(k))(| —Ad)_l

d
— 8
d
—a A A
2n T (k) —pmAm‘c(k) (43)
d
nn
(44)

Even if more than two exemption industries exist, the above model is effective by

only making the VAT rate for the exemption industry zero.

Case of with Export VAT Refund and Investment Tax Credit

The amount of VAT payment is as follows:

vat|‘<j =0

(452a)
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vat?:r{p ( E) Zp, (x +Kij ) Zi:p{“xiﬂ (45b)

Dividing both sides of equation (45b) gives VAT payment per unit by taxation

industry.
d
vat;
oot St o)
a - Ci| Pj € > plafj +cy Zp
Xj i
aldj+clj —ay]
d m
—aj +Cyj — ] (46)
_nAd : ) m 3 )
P lsatsc—e 1P Zan [
TS TR ji
d m
—amj+an | _—anj_

Supply price for j-th industry (taxation industry) after imposing VAT is as follows.

d m
—a1j+C1j —a.lj
d m
—azj+C2j —azj
: ml
Zp | +V +ZpI ajj +p¢ L g T +p o 17
—ajj T Cjj € —ajj
d m
—amj+an —anj
L - - - - N G
m m
a]_j alj —a1j+C1j —a.lj
aZj aénj —agj+C2j —a?j
: m E d : m :
=p a.. +Vj+p m +P 1 d Tj+p m Tj
i ajj —ajj TCjj —€j —ajj
. m d m
| @nj | (8] | T8mjFtCnj | |~ anj |

Expressing the prices of taxation (j-th) industries and exemption (k-th) industry

together, we have:
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pd =pdAd +V_'_pmAm
d d d d
l1-a57-C1-6 —a12 —Cpp oA —Gy e — a1y —Cqp
d d d d
+pd| T2 Ca 1-ay+Cypp—€p -+ —agp —Cy - —as, —Cyy %
p . : . . (k) (48)
d d d d
—ap —Cpyy —apn2 —Cpy v —apg —Cpg 1_ann_cnn_en
= pdAd +V+pmAm +pd(| —A—é—C)‘i'(k) —pmAm%(k)
Solving equation (48) with p° gives equilibrium price vector.
. R 1
pd =[v+pmam(i -2~ a)- —A—e—C)-r(k)T (49)

3-3-3 Zero VAT rate in account method
Calculating effects of zero VAT rate in account method is difficult because VAT

payment included in purchasing costs could not be determined.

4. Results of simulation

Based on the model shown in the previous section, we calculated the effect of
price and VAT revenue. We used 2005 Input-Output tables for Japan with 108 sectors
Non-competing import tables of Statistics Bureau of Ministry of Internal Affairs and
Communications. As for the rate of capital formation for concerning investment tax
credit, we prepared using fixed capital formation matrix which was the supplementary
tables of Input-Output tables.

To calculate the theoretical (benchmark) value due to price and VAT revenue, it
is necessary to set a various assumptions, and we show the following results of six

cases(see Table 3).

Table3 Assumptions of simulation

Casel Case 2 Case 3 Case 4 Case 5 Case 6
(current)
Account Invoice Invoice Invoice Invoice Invoice method
method method method method method
% % 15% 15% 15%
Tax rate 5% tax 5% tax 5% tax 5% tax 5% tax 15% tax rate
rate rate rate rate rate
Exemption - - - Foods - -
Zero VAT rate - - - - Foods Foods
. Medical ice,
Discount VAT edical service
. Book, Newspaper, Water
rate industry i i i i i Supply, and Passenger
(10% tax rate) PRLY. g
Transport etc.




Price and Revenue Change by VAT reform in Japan
Ye et.al.

The Foods in the table stands for “crop cultivation”, “livestock”, “agricultural
services”, “forestry”, “fisheries”, “foods”, “beverage”, “feeds and organic fertilizer
(nec.)”, and “tobacco”. “The necessities of life industry” that applied to the
discounted tax rate were defined with “publishing and printing”, “medicaments”,
“water supply”, “railway transport”, “road transport (except transport by private

cars)”, “water transport”, and “air transport”..

4-1 Price change

First of all, let's see the change of the price. Table 4 shows the level of
domestic industry prices in the six cases mentioned above.

In the results, the price in the case of without VAT is assumed to be one.
Moreover, we shaded exemption sectors in the table 4 and 5, for example, house rent ,
Public administration, such as exemption in the current tax system were calculated
assuming that exemption.

First of all, let's see case 1 and case 2. In the model of invoice method and
account method, if there is no export VAT refund, investment tax credit and
exemption items, both models the change of prices would certainly be equal. In the
table 4, because of tax refund for export, investment tax credit and exemption articles,
the difference of rising domestic prices calculated by the invoice method model is
about 0.4 points lager than the account method model. However, we can say the
difference between the two is very small. Concerning by industry, the industry of
depends on external demand, for example, “passenger motor cars” tends to decline
the rise in prices.

Case 3 is VAT rate raised by 15%. The average domestic prices is about 1.0848,
that is to say, the assuming the rate of 15% VAT raises domestic prices by about
8.5%.

Case 4 is applied exemption on “Food” in addition case3. The raise of prices by
industry defined “Food” are calculated about from 3 to 4 points, and the average of
domestic price rises about 8.4 point.

Case 5 is applied zero VAT rate on “Food”, but the exemption doesn’t apply in
those. Because of the subject of industries for zero VAT rate can deduct VAT from
the buying price, so the rise of prices calculated negative for many “Food”
industries.

In case 6, the tax rate of industries related to goods and services for necessities

of life is reduced to 10% with “Food” assumed to be zero VAT rate. It is so-called
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multiple rates case. The overall average price calculated about 1.076 and the price
decrease didn’t observe too much, but it was declined that the price rise of industries

which applied to the discounted tax rate such as “railway transport”.

4-2 Revenue change

Table 5 shows the VAT revenue which is the same case in table 4. In the cases
of VAT rate is flatly 5%, namely, case 1 and case 2, the VAT revenue are calculated
14,000 billion yen and 15,000 billion yen, respectively.

In recent years, such as in fiscal year 2007, the VAT revenue was about 13,000
billion yen, so there were 1,000-2,000 billion yen the difference between our
calculated revenue and theoretical (benchmark) revenue. In fact, we can observe “Tax
Profit” by the duty-free system and the simplified taxation system, etc. So we think
that it is the cause of difference. Moreover, it might be a cause that the effect of the
restrain consumption by the prices rise is not caught in our Input-Output model.

In case 3, we assume that the VAT rate is raised to 15%, tax revenue reaches
even 44,600 billion yen. In addition, in case 3 assumptions, the case 4 assume
exemption on “Food”, tax revenue calculates about 42,300 billion yen when tax
revenue decreases about 2,000 billion yen. The decrease of tax revenue because of
exemption on “Food”, etc. will be able to be called a limited.

In case 5, instead of exemption on “Food”, we applied zero VAT rate to these
industries that tax revenue decreases about 2,000 billion yen furthermore. In all
industries by which zero VAT rate were applied, the tax revenue calculated negative.

In addition, In case 6, we assumed that the value added tax rate was reduced
10% for goods and services related to necessities of life, the tax revenue was

calculated about 39,400 billion yen that it is decrease of about 1,000 billion yen.
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Table4 Effect of consumption tax of domestic industry prices improving

(Current tax system)

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Account Method Invoice Method Invoice Method Invoice Method Invoice Method Invoice Method
Taxrate 5% Taxrate 5% Taxrate 15% Taxrate 15% Taxrate 15% Taxrate 15%
qun VAT refund qurt VAT refund Expo'rt VAT refund E@qu VAT refund Export VAT refund and | Export VAT refund and
and investment tax | and investment tax | and investment tax | and investment tax . y . .
Sectors credit credit credit credit investment tax credit investment tax credit
Exemption for foods | Zero VAT rate for foods | Zero VAT rate for foods
10% tax rate for Medical
servic,book,newspaper,
water supply,and
passenger transport
001 Crop cultivation 1.0301 1.0360 1.1058 1.0328 0.9906 0.9908
002 Livestock 1.0335 1.0376 1.1105 1.0339 0.9913 0.9917
003 Agricultural services 1.0321 1.0405 1.1198 1.0310 0.9915 0.9916
004 Forestry 1.0377 1.0448 1.1333 1.0209 0.9954 0.9954
005 Fisheries 1.0341 1.0377 1.1112 1.0325 0.9880 0.9881
006 Metallic ores 1.0181 1.0262 1.0749 1.0751 1.0750 1.0752
007 Non-metallic ores 1.0315 1.0394 1.1165 1.1166 1.1165 1.1166
[o0s i e Crucepetoleum end 1.0271 1.0361 1.1057 1.1058 1.1057 1.1058
009 Foods 1.0362 1.0403 1.1193 1.0419 0.9889 0.9891
010 Beverage 1.0381 1.0414] 1.1227 1.0384 0.9876, 0.9878
011 Feeds and organic fertilizer, n.e.c. 1.0406 1.0441 1.1313 1.0336 0.9917 0.9919
012 Tobacco 1.0407 1.0450 1.1341 1.0133 0.9971 0.9971
013 Textile products 1.0154 1.0205 1.0576 1.0577 1.0577 1.0579
(i Do Pl and ot el 1.0302 1.0362 1.1065 1.1066 1.1065 1.1067
015 Timber and wooden products 1.0382 1.0436 1.1296 1.1336 1.1307 1.1310
016 Furniture and fixtures 1.0357 1.0399 1.1178 1.1183 1.1180] 1.1182
017 P, peben paperboar, bulkding 10315 1.0366 1.1073 1.1078 1.1074 1.1078
018 Paper products 1.0356 1.0402 1.1190 1.1191 1.1190 1.1193
019 Printing, plate making and book binding 1.0364 1.0400 1.1183 1.1184 1.1184 1.0703
020 Chemical fertilizer 1.0344 1.0376 1.1105 1.1106] 1.1105] 1.1109
021 Industrial inorganic chemical products 1.0247 1.0286 1.0822 1.0822 1.0822 1.0826
022 Petrochemical basic products 1.0354 1.0369 1.1081 1.1082 1.1081] 1.1084
b - A -
028 e b oty 1.0156 1.0186 1.0517 1.0521 1.0518 1.0521
024 Synthetic resins 1.0136 1.0168 1.0464 1.0465 1.0464 1.0467
025 Synthetic fibers 1.0114 1.0159 1.0434 1.0435 1.0435 1.0438
026 Medicaments 1.0318, 1.0362 1.1061 1.1066 1.1062 1.0608
027 Final chemical products, n.e.c. 1.0227 1.0268 1.0767 1.0770 1.0768| 1.0770
028 Petroleum refinery products 1.0445 1.0451 1.1342 1.1342 1.1342 1.1345
029 Coal products 1.0400 1.0422 1.1251 1.1251 1.1251 1.1261
030 Plastic products 1.0242 1.0276 1.079%4 1.0794 1.0794 1.0797
031 Rubber products 1.0210 1.0248 1.0706 1.0707 1.0706 1.0708
032 ;:f;:f’p:g;jgzs and miscellancous 1.0320 1.0393 1.1159 1.1168 1.1161 1.1162
033 Glass and glass products 1.0240 1.0290 1.0837 1.0838 1.0838| 1.0839
034 Cement and cement products 1.0353 1.0418 1.1240 1.1241 1.1240 1.1245
035 Pottery, chinaand earthenware 1.0285 1.0342 1.0997 1.0998 1.0997 1.1000
036 Other ceramic, stone and clay products 1.0290 1.0340 1.0991 1.0993 1.0991] 1.0995
037 Pigiron and crude steel 1.0390 1.0425 1.1263 1.1263 1.1263 1.1270
038  Steel products 1.0237 1.0276 1.0792 1.0792 1.0792 1.0797
039 Cast and forged steel products 1.0350 1.0404, 1.1195 1.1195 1.1195] 1.1200
040 Other iron or steel products 1.0285| 1.0339 1.0991 1.0991 1.0991 1.0996
041  Non-ferrous metals 1.0294 1.0329 1.0958 1.0958 1.0958| 1.0968
042  Non-ferrous metal products 1.0285 1.0319 1.0925 1.0926 1.0926 1.0930
0gg Meal products for construction and 1.0343 1.0385 1.1137 1.1137 11137 1.1140
044  Other metal products 1.0324 1.0362 1.1061 1.1061 1.1061 1.1064,
045  General industrial machinery 1.0163 1.0215 1.0608 1.0608 1.0608| 1.0610
046  Special industrial machinery 1.0107 1.0153 1.0423 1.0424 1.0423 1.0425
a7 e el s and 1.0214 1.0257 1.0736 1.0736 1.0736 1.0739
0ag {1y ery foroffoeand senvice 10271 1.0318 1.0027 1.0928 1.0027 1.0929
049 Industrial heavy electrical equipment 1.0140 1.0179 1.0499 1.0500 1.0499 1.0502
050 gsa‘lt??nz'fg[m;‘j:'p"‘e"‘*e'“"” 1.0029 1.0063 1.0158 1.0158 1.0158 1.0159
051 Other electrical equipment 1.0115 1.0155 1.0427 1.0427 1.0427 1.0428
052 Household electric appliances 1.0241 1.0285 1.0821 1.0822 1.0822 1.0824
Communication equipment and
053 equipments e 1.0160 1.0196 1.0551 1.0551 1.0551, 1.0553
054 Scliig:lyc iﬂ?ﬁﬁfe'ﬂ? eauipment and 0.9976 1.0012 1.0009 1.0010 1.0009 1.0011
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Table4 Effect of consumption tax of domestic industry prices improving (cont.)

(Current tax system)

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Account Method Invoice Method Invoice Method Invoice Method Invoice Method Invoice Method
Taxrate 5% Taxrate 5% Taxrate 15% Taxrate 15% Taxrate 15% Taxrate 15%
Export VAT refund Expo‘rt VAT refund Expo_n VAT refund Equt VAT refund Export VAT refund and | Export VAT refund and
and investment tax | and investment tax | and investment tax | and investment tax . " . "
Sectors credit credit credit credit investment tax credit investment tax credit
Exemption for foods | Zero VAT rate for foods | Zero VAT rate for foods
10% tax rate for Medical
servic,book,newspaper,
water supply and
passenger transport
osp Semeanductor devices and integrated 0.9837 0.9874 0.9610 0.9610 0.9610 0.9613
[056  Other electronic components 1.0170; 1.0205 1.0580 1.0580 1.0580 1.0582
fos7 Passenger motor cars 0.9975 1.0010; 0.9999 0.9999 0.9999 1.0002
[0s8  Other cars 1.0046 1.0085 1.0215 1.0216 1.0215 1.0219
loso 2{'13;;;;':“'&5 parts and accessory 1.0196 1.0230 1.0652 1.0653 1.0652 1.0656
060 Ships and repair of ships 0.9934 0.9985 0.9936 0.9937 0.9937 0.9939
f Other transportation equipment and
061 repair of tra%sportatio: e:uipmenl 1.0207 1.0248 1.0708 1.0708 1.0708 1.0710
[062  Precision instruments 1.0090; 1.0132 1.0360 1.0360 1.0360] 1.0362
[063  Miscellaneous manufacturing products 1.0231] 1.0292 1.0843 1.0847 1.0844] 1.0846
064 Reuse and recycling 1.0201 1.0226 1.0642 1.0643 1.0642 1.0703
065 Building construction 1.0395 1.0437 1.1300 1.1303; 1.1301 1.1303
066 ?::;'r’u‘;{ion 1.0391, 1.0428 1.1273 11273 11273 1.1275
067  Public construction 1.0388 1.0446 1.1329 1.1332 1.1330 1.1332
068 Other civil engineering and construction 1.0334] 1.0400| 1.1185 1.1186 1.1185] 1.1188
069 Electricity 1.0313 1.0354 1.1035 1.1035, 1.1035 1.1039
070 Gas and heat supply 1.0329 1.0355 1.1038 1.1038 1.1038 1.1041
071 Water supply 1.0265 1.0309 1.0887 1.0887, 1.0887 1.0415
072 Waste management service 1.0348] 1.0376 1.1102 1.1102 1.1102 1.1104|
073 Commerce 1.0363 1.0416 1.1231 1.1232 1.1231 1.1231
o7 Financialand 1.0096 10110 1.0324 10325 1.0324 1.0307
075 Real estate agencies and rental services 1.0417| 1.0480] 1.1436 1.1436 1.1436] 1.1435
076 House rent 1.0050 1.0069 1.0204 1.0204 1.0204 1.0203
077 House rent (imputed house rent) 1.0023| 1.0029 1.0088 1.0088 1.0088| 1.0087
078 Railway transport 1.0191, 1.0283| 1.0805 1.0805 1.0805 1.0342
079 ey nepert Y 1.0367 1.03% 1.1170 11170 11170 1.0716
080 Self-transport by private cars 1.0316 1.0379 1.1117 1.1117 1.1117 1.1120]
081 Water transport 1.0050; 1.0100] 1.0272 1.0272 1.0272 1.0126
082 Air transport 1.0077, 1.0143| 1.0380 1.0381 1.0380; 1.0057
083  Freight forwarding 1.0351 1.0404 1.1192 1.1192 1.1192 1.1193
084 Storage facility service 1.0336 1.0374 1.1097 1.1097 1.1097 1.1098
085 Services relating to transport 1.0233; 1.0278| 1.0787 1.0788 1.0787 1.0788
086 Communication 1.0315 1.0381 1.1122 1.1122 1.1122 1.1122
087  Broadcasting 1.0327 1.0403 1.1192 1.1192 1.1192 1.1194
088  Information services 1.0408| 1.0440| 1.1309 1.1310 1.1309 1.1310]
089  Internet services 1.0268| 1.0357 1.1046 1.1046 1.1046| 1.1046
ogo  Motion piture and video prodction 1.0352 1.0404 11194 1.1195 11194 1.1197
091  Public administration 1.0085 1.0088 1.0260 1.0260 1.0260 1.0248
092 Education 1.0038 1.0056 1.0164 1.0164 1.0163 1.0152
093 Research 1.0314 1.0399 1.1181 1.1183 11181 1.1182
094 Medical service and health 1.0142 1.0147 1.0434 1.0428 1.0424 1.0348
095  Social security 1.0087 1.0104 1.0308 1.0283 1.0266 1.0252
096 Nursing care 1.0082 1.0093 1.0273 1.0233 1.0207 1.0196
097  Other public services 1.0120 1.0137 1.0406 1.0404 1.0402 1.0374
098  Advertising services 1.0341 1.0405 1.1197 1.1198 1.1198 1.1199
099 Goods rental and leasing services 1.0160; 1.0224, 1.0630 1.0631 1.0630] 1.0633
100 Repair of motor vehicles and machine 1.0315] 1.0353] 1.1041 1.1041 1.1041 1.1043
101 Other business services 1.0421] 1.0462 1.1379 1.1380 1.1380] 1.1379
102 Amusement and recreational services 1.0337| 1.0368| 1.1080 1.1090 1.1088 1.1089
103  Eatingand drinking places 1.0380] 1.0417 1.1236 1.1388 1.1272 1.1274
104 Hotel and other lodging places 1.0288| 1.0330] 1.0959 1.1053 1.0983] 1.0984]
Cleaning, laundry and dyeing services,
105 barber shops, beauty shops, and public 1.0435] 1.0457 1.1365 1.1365 1.1365] 1.1366
baths
106 Other personal services 1.0432, 1.0451 1.1346 1.1354 1.1348] 1.1349
107  Office supplies 1.0334 1.0379 1.1117 1.1119 11117 1.1122
108 Activities not elsewhere classified 1.0072] 1.0535 1.1616 1.1618 1.1616 1.1602
Weighted average 1.0250 1.0289 1.0848 1.0811 1.0783 1.0758
(Growth rata by Case 1) 0.4% 5.8% 5.5% 5.2% 5.0%
Simple Average 1.0254 1.0301 1.0881 1.0809 1.0773 1.0748
(Growth rata by Case 1) 0.5% 6.1% 5.4% 5.1% 4.8%

Note: The price level before it is taxed is assumed to be 1.
Current exemption items is assumed to be exemption with all cases.
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Table5 Effect of revenue for VAT
(Current tax system) Unit: Million Yen
Casel Case 2 Case 3 Case 4 Case 5 Case 6
Account Method Invoice Method Invoice Method Invoice Method Invoice Method Invoice Method
Taxrate 5% Taxrate 5% Taxrate 15% Taxrate 15% Taxrate 15% Taxrate 15%

Export VAT refund
and investment tax

Export VAT refund
and investment tax

Export VAT refund
and investment tax

Export VAT refund
and investment tax

Export VAT refund and
investment tax credit

Export VAT refund and
investment tax credit

accessory equipment

Sectors credit credit credit credit
Exemption for foods | Zero VAT rate for foods | Zero VAT rate for foods
10% tax rate for Medical
servic,book,newspaper,
water supply,and
passenger transport
001 Crop cultivation 202,911 207,289 611,862 0] -251,705 -247519
002 Livestock 23,504 26,729 76,716 0 -61,432 -53475
[003 Agricultural services 23,165 23,770 70,398 0 -36,607 -34,375
004 Forestry 52,464 53,605 160,080 0 -29,255 -28,187
005 Fisheries 48,394 50,237 148,880, 0 -68,341 -66,995
006 Metallic ores 78,995, 79,013 236,975 236,987 236,987 237,026
007 Non-metallic ores 20,863 24,088 71,615 71,628 71,628 72,578
b -
o0g o Tacrdepetrleum e 618,431 618,812 1856221 1856272 1,856,271 1,856,415
009 Foods 479,430 490,333 1,459,172 0 -903,491 -859,918
[010 Beverage 203,169 208,309 619,864 0 -377,097 -368,116
011 Feeds and organic fertilizer, n.e.c. 21,729 22,590 67,429 0 -42,861 -40,627
012 Tobacco 107,967 109,024 325,391 0 -35,758 -35,099
013 Textile products 15,272, 19,835 54,867 60,180 60,175 62,550
b ) )
01 o e ppeelend otfertexte 172,107 177,450 530,994 533,025 533,026 535,743
015 Timber and wooden products 91,375 93,867 280,772 342,696 341,894 345,771
016 Furniture and fixtures 59,993 62,958, 187,526 187,525 187,529 191,527
4 P
017 E:")”e'r Paper, paperboard, building 58,767 62,994 184,056 188,141 188,006 195,823
018 Paper products 60,928, 63,898 190,336 190,356 190,357 198,787
fo19 Printing, plate making and book binding 148,680 154,289 457,439 457,434 457437 177,738
020 Chemical fertilizer 7,159 7,492 22,103 22,161 22,158, 22,517
021  Industrial inorganic chemical products 21,989 23,801 67,263 67,549 67,548 69,921
022 Petrochemical basic products -8,103 -6,419 -23,845 -23,847 -23,845 -21,561
f industrial organic chemicals(Expect
023 pertrochernical basic products) 6,160 9,946 17,952 22,699 22,620 29,586
024 Synthetic resins -8,484 -5,938 -23,625 -23,571 -23,560 -19,782
025 Synthetic fibers -78) 226 -561 -469 -467 296
026 Medicaments 132,427 137,325 403,425 415457 415151 133,770,
027 Final chemical products, n.e.c. 49,096 56,275 155,244 161,077 160,961 173,048
028 Petroleum refinery products 301,534 306,119 904,241 904,248 904,250 912,503
029 Coal products 12,485 12,900 37,623 37,713 37,714 40,538
030 Plastic products 95,353 98,024 278,326 278,445 278,451 287,659
031 Rubber products 34,704 36,959 104,355 124,525 124,531 127,176
0gp  Leather, fur skins and miscellancous 41,159 41,468 123,967 127,929 127,893 128,359
leather products
033 Glass and glass products 23,803 25,814 73,499 73,516 73518 75,842
034 Cement and cement products 56,705 61,599 183,568, 183,567 183,568, 191,760,
035 Pottery, china and earthenware 13,238 14,510 42171 42,243 42,242 43,246
036 Other ceramic, stone and clay products 31,475 33,316 96,995 97,560 97,546 101,323
037 Pigiron and crude steel 92,465 96,368| 286,357 286,355 286,356 293,337
038 Steel products 2,004 7,643 -2,760 -2,770, -2,763 5,279
039 Cast and forged steel products 35,840 37,341 111,319 111,322 111,322 114,438
040 Other iron or steel products 25,925 27,307 81,488 81,488 81,488 84,569
041  Non-ferrous metals 83,626 86,408| 254,695 254,693 254,694 258,651
042 Non-ferrous metal products 44222 47,706 133,453 133,487 133,492 138,913
oqg Metal roducts for construction and 80,314 86,032 256,374 256,371 256,372 262,685
044  Other metal products 159,565 165,329 486,425 486,418 486,423 495,218
045  General industrial machinery 33,363 40,494 101,234, 101,220 101,230 109,587
046  Special industrial machinery 18,758 27,545 57,649 57,626 57,643 67,310
oa7  Other general machines and 42729 47424 133,628 133,623 133,626 137,990
components
0ag oy for offceend sevie 33243 35343 102522 102519 102521 107,204
049 Industrial heavy electrical equipment 16,483 19,931 44,643 44,626 44,638 49,963
o0 APPlied electronic equipment electric -9,651 -8,775 -30311 -30321 -30314 -28,488
measuring instruments
051 Other electrical equipment -16,410 -14,450, -52,496 -52,508 -52,499 -49,240
052 Household electric appliances 32,459 34,117 98,132 98,129 98,131 101,285
Communication equipment and
053 cquipments 24,648 28,558 69,979 69,963 69,975 79,303
054 Electronic computing equipment and 55,074 56,968 167,441 167,427 167,437 170,117
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Table5 Effect of revenue for VAT (cont.)
(Current tax system) Unit: Million Yen
Casel Case 2 Case 3 Case 4 Case 5 Case 6
Account Method Invoice Method Invoice Method Invoice Method Invoice Method Invoice Method
Taxrate 5% Taxrate 5% Taxrate 15% Taxrate 15% Taxrate 15% Taxrate 15%

Export VAT refund
and investment tax

Export VAT refund
and investment tax

Export VAT refund
and investment tax

Export VAT refund
and investment tax

Export VAT refund and
investment tax credit

Export VAT refund and
investment tax credit

Sectors credit credit credit credit
Exemption for foods | Zero VAT rate for foods | Zero VAT rate for foods
10% tax rate for Medical
servic,book,newspaper,
water supply,and
passenger transport
ogp Semconductor devices and integrated 66,646 -63,928 -189,176 -189,206 -189,184 -183,380
[056  Other electronic components 29,550 35,013 83,110 83,085 83,103 95,334
fo57 Passenger motor cars -275,721 -271,893] -819,112 -819,156 -819,123 -806,086
[0s8  Other cars -55,575 -54,334 -168,324 -168,336 -168,327 -164,753
(050 !Sit:;]‘;?:ldes paits and accessory 42558 50,128 112416 112,387 112,408 130,722
060  Ships and repair of ships -48,377 -44,964 -135,136 -135,137 -135,130] -132,526
b : ;
061 ?e;'fl[ L’fa?fa’;‘;g:‘r{‘;:jj‘;g’u’zf::;’[‘d 57,857 60,239 174,454 174,450 174453 176995
062 Precision instruments 50,024 54,731 155,945 155,934 155,942 159,106
063 Miscellaneous manufacturing products 93,858 106,003] 309,934 320,130 320,041 326,346
064 Reuse and recycling 4,438 4,527 11,698 11,697 11,698 30,979
065  Building construction 688,583 707,632 2,120,531 2,124,144 2,124,005 2,164,683
066 ?:ﬁ;‘r’u‘;;on 197,928 202,212 605,844 605,927 605,926 618,236
067 Public construction 375444 395,633 1,188,185 1,195,992 1,195,684 1,220,433
068 Other civil engineering and construction 142,621 149,686 445131 447,215 447137 458,642
069  Electricity 183,878 215,307 614,182 614,152 614,171 630,349
070 Gas and heat supply 10,478 12,550 31,627 31,618 31,624 36,839
071 Water supply 56,823 60,215 166,776 166,746 166,763 -25,129
072 Waste management service 100,265 102,886 301,490 301,473 301,483 312,504
073 Commerce 2,987,408 3,276,658 9,695,105 9,699,001 9,698,907 9,814,980
o7 Financialand 0 0 0 0 0 0
075 Real estate agencies and rental services 305,979 336,608 1,009,305 1,009,306 1,009,308 1,011,385
076 House rent 0 0 0 0 0 0
077 House rent (imputed house rent) 0 0 0 0 0 0
078 Railway transport 88,424 126,476 355,970 355,926 355,954 57,129
079 Egi‘;‘e'izfs")"” (except transport by 478,297 496,306 1,468,253 1,468,237 1,468,247 702192
080 Self-transport by private cars 0 33,024 100,986 100,987 100,986 106,687
081 Water transport -21411 -10,939 -44,043 -44,053 -44,046 -33,257
082  Air transport 39,521 42,822 120,392 120,382 120,389 29,015
083 Freight forwarding 14,544 15,277 45,188 45,187 45,187 45,666
084 Storage facility service 40,774 42,808 125,035, 125,032 125,033] 126,123
085  Services relating to transport 104,703 112,765 309,299 310,860 310,836 317,114
086 Communication 393,716 413,407 1,211,480 1,211,436 1,211,463 1,232,941
087  Broadcasting 68,771 71,465 211,264 211,259 211,262 215,361
088 Information services 509,676 522,702 1,558,752 1,558,745 1,558,749 1,571,217
089 Internet services 14,615 15,504 44,381 44,378 44,380 45,649
ogp  Motien picture and video production. 147,770 153121 454,144 454,139 454,143 508,227
091  Public administration 0 0 0 0 0 0
092 Education 0 0 0 0 0 0
093 Research 316,789 332,460 983,196 990,687 990,449 1,024,576
094 Medical service and health 0 0 0 0 0 0
095 Social security 0 0 0 0 0 0
096 Nursing care 0 0 0 0 0 0
097 Other public services 0 0 0 0 0 0
098  Advertising services 125,408 132,886 392,881 392,875 392,878 413,026
099 Goods rental and leasing services 96,974 148,638 401,409 401,511 401,538 409,795
100 Repair of motor vehicles and machine 215,231 223,177 666,981 666,976 666,979 676,407
101  Other business services 1,094,804 1,162,424 3,479,926 3,479,996 3,479,998 3,498,295
102 Amusement and recreational services 240,331 256,412 751,270 765,776 765,567 779,727
103 Eatingand drinking places 442,389 455,964 1,352,603 2,174,591 2,143,528 2,173578
104 Hotel and other lodging places 163,680 176,713 515,416 663,320 657,846 666,177
Cleaning, laundry and dyeing services,
105  barber shops, beauty shops, and public 221374 224,349 671,594 671,656 671,656 680,178
baths
106 Other personal services 284,981 290,313] 868,264 882,666 882,100 893,283
107  Office supplies -0 0] 0 0 -0| 3,637
108 Activities not elsewhere classified -2,401 171,727 523,827 525,367 525,313 530,530
Total 14,013,750 15,168,506 44,635,519 42,254,075 40,408,139 39,382,908
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5. Concluding remarks

This study research price and revenue change by VAT reform in Japan based on
VAT reform over the past 20 years, disputes for tax increase and purchase tax
deduction method i.e. exemption and zero VAT rate using an extension of Fujikawa
(1999) studies, however we apply the latest data (that of the year 2005). The main
findings are as follows:

A) The average price of domestic industry rise about 2.5-3.0 points compared
with benchmark price when VAT rate of 5% is imposed on all industries
except a present exemption item. The rate of price increase does not reach
5% due to restrain the ripple effect of price because of the system of export
VAT refund and investment tax credit exemption item.

B) The amount of the VAT estimated from the model which considered export
VAT refund and investment tax credit calculated about 14,000 -15,000
billion yen in the case with the VAT rate 5%. Though the actual VAT
revenue is about 13,000 billion yen, this tax revenue exceeds the actual
revenue by about 1,000-2000 billion yen. It is thought that corresponded to
so-called “Tax Profit” of share is large.

C) The average prices of a domestic industry rise about 8.5 points when a VAT
rate of 15% is imposed on all industries, and VAT revenue calculates about
44,600 billion yen.

D) We assume VAT rate 15% and exemption on “Food”, the raise of prices
exemption industry restrain about from 3 to 4 points, and the average of
domestic price rises about 8.4 point. The deceasing of tax revenue by

exemption estimated about 2,000 billion yen.

E) The price of industry which zero VAT rate are applied that decrease before
introduce to the VAT, and tax revenue tends to negative. The tax revenue
decrease of about 2,000 billion yen compared with in the case of

exemption.

As noted previously, the Hatoyama cabinet established on September, 2009
declared that VAT rate fixed to at the current level for the next 4 years.

However, the tax reform involving VAT may not get by with avoiding because
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of responding to burgeoning government social security-related expenditure and
budget deficit with progress of aging society.

Though Japanese Government Tax Commission has discussed for tax reform,
we guess it needs adequate amount of time to prepare for plan to increase taxes,
introduce to discounted tax rate and invoice method of adoption.

Conversely, it is necessary to discuss actively that people can easily accept tax
system in these four years.

Finally, we will easily show that remain to be solved of this study in the future.

As a pointed out of Fujikawa (1999), our result of analysis only analyzed
first-order effect of the increased VAT rate. And this study isn’t considered that the
change of price system will affect a lot of economic variables such as wedge and
consumption structure. Moreover, we can consider that regressive tax and household
burden by expanded analysis of by income class that using the data of Annual Report
on the Family Income and Expenditure Survey.

We would like to improve the analysis precision by addressing these remaining

issues in the future.
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