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Abstract
In some developing economies the costs of meeting informal taxes (corruption of
various sorts) have been put as high as 30 percent of the market value of output in some
industries. Current political reform in Indonesia raises the prospect of a substantial fall
in such costs. To assess the consequences for Indonesia's international competitiveness
and national welfare requires the development and use of an applied general equilibrium
model which explicitly recognises the existence of non-official imposts and the substantial (but socially wasteful) economic activity expended in attempting to reduce them.
ORANI-RSA is such a model, recently developed for this purpose. In short- and longrun simulations the nominal rate at which informal taxes are levied is halved and the response of the economy determined. Not unexpectedly, competitiveness and the trade
account improve substantially (with a 2 percent short-run fall in the real foreigncurrency cost of the Rupiah). Indonesian welfare also improves. The only industry to
decline is the service providing sector (corresponding roughly to the bureaucrats who
supply intermediation between legitimate producers and the corrupt members of the
power elite). The reform causes a fall in income from corruption, while redistributive
effects via differential consumption patterns reinforce the improvement in the trade balance.
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The Economy-wide Impact of Better Governance:
Cutting Informal Taxes in Indonesia
by
Edimon GiNTiNG and Alan A.

POWELL

1. Introduction
In the past a series of economic deregulations have contributed to the improvement of
national economic efficiency in Indonesia. Significant reductions in protection for some
commodities reduced the diversion of capital and other scarce resources into inefficient,
high-cost industries. Cuts in regulation reduced the incomes of those who benefited
from rules rather than business skill, and reduced die cost involved in contacts with the
bureaucracy. However, a widely held perception still exists that certain aspects of the
business environment in Indonesia significantly raise the cost of doing business, lower
efficiency, undermine international competitiveness, and contribute to inequity (World
Bank 1997, p. 111). According to Girling (1997), this is because economic reforms do
little to change the connection between business 'conglomerates' and powerful personalities - the legacy of an authoritarian regime.
One among several suggestions made by the World Bank to increase the country's
efficiency is to improve governance so as to reduce "invisible" costs (informal taxes).
Following Girling's (1997) argument, in the case of an authoritarian regime, the reduction of informal taxes cannot be achieved by economic reform alone. This is because
apart from enriching the elites, the money collected from such taxes is needed to maintain their power, to build up a loyal following as well as to buy off potential opposition.
It is important to note that the most severe costs of this type of corruption is not the
money paid as informal taxes (bribes) and the misallocation of resources it brings along,
but the bureaucratic obstruction the regime might have created to generate pay-offs
(Rose-Ackerman 1997). In this context, the effective improvement of governance often
requires a change of regime.
Now (at least nominally) the regime has changed and the expectation is high that the
forthcoming election will bring an even better government into office. With improved
governance hopefully economic reform will have the environment that it needs. The
objective of this paper is to examine the economy-wide impact of a reduction in the informal taxes brought about by better governance. To serve this objective, we use
ORANI-RSA, a computable general equilibrium (CGE) model with rent-seeking extension, to simulate a substantial ehmination of informal taxes firom the Indonesian
economy.
The rest of the paper is organised as follows. In section 2 we outline the main features
of ORANI-RSA. The standard closures of the model are discussed in section 3. Section
4 presents the construction of the database for ORANI-RSA. In section 5, we examine
both the short- and the long-run economy wide-impacts of the cut in the informal taxes.
The final section offers brief concluding remarks.

2. The Structure of ORANI-RSA
ORANI-RSA is written as a mixed system of linear equations (where almost aU of the
variables are in percentage change form') and equations in their original non-Hnear form
(where the variables remain in their primal, levels, form). The advantages of using such
a mixed approach are set out in Harrison, Pearson, Powell and Small, (1994). Nevertheless, the ORANI-style architecture, which follows Johansen's hnearization procedure,
dominates.
Generally, the equations of a typical member of the ORANI model family can be
classified into six main groups:
(i) a group of equations describing industry demands for primary factors and intermediate inputs;
(ii) a group of equations describingfinaldemands for commodities;
(iii) a group of equations describing the demand for margins, which are goods and
services needed to facilitate the transfer of commodities from producers to users;
(iv) a group of pricing equations which, in purely competitive CGE models, sets
profits from all activities to zero;
(v) a group of market clearing equations for commodities and primary factors;
(vi) a group of miscellaneous equations defining GDP, aggregate employment
(vii) and the consumer price index.
In ORANI-RSA two other groups of equations are added, namely:
(i) a group of equations describing rent-seeking activity;
(ii) a group of equations for income mapping.
The equations belonging to the last group are mainly simple accounting relations. The
equations belonging to groups (i) to (vi) have been well documented^. The description
below is confined to the salient features of the model represented by the equations belonging to (vii).
2.1 The rent-seeking extension
The rent-seeking activity (RSA) extension is developed to accommodate a simple type
of behaviour engaged in by producers in an attempt to reduce their payment of informal
taxes. As will become clear, this attempt is always successful to some degree for firms
that choose to engage in rent seeking (hereafter, RS). We focus on just informal taxes
here in order to narrow the focus of this study to public corruption. Although other taxes
on profits, such as corporate income tax, may attract non socially productive efforts to
evade tax payments, we consider these as private corruption^.
It is assumed in this paper that informal taxes simply reduce the industry's net profits.
This reduction is the sum of informal taxes paid and an amount paid to a broker whose
role is to reduce the informal tax paid as far as possible. We model the latter as the purchase of rent-seeking servicesfiroman influential provider.

The exceptional cases concern those few variables (such as the trade balance) which can pass
through zero. In these cases, the variables appearing in the system are ordinary changes.
See Dixon et al. (1982) and Horridge et al (1993).
Evasion of a corporate income tax has been modelled along similar lines to those in this paper in
Edimon (1998).

Such rent-seeking services are treated as a non-tradeable commodity produced by a
multi-product service-providing industry (corresponding very roughly to the civil
service). It is produced with positive input cost but is used only for distributive purposes
(Bhagwati et al. (1984)), The size of rent-seeking (or 'influence peddling') services demanded is endogenously determined. The service providing industry, besides providing
influence, also produces legitimate public services (which presumably include public
goods). The proportion in which its outputs are produced depends on their relative financial attractiveness.
It will be clear from the above that we are distinguishing two levels of corruption.
Corrupt individuals with real power levy the informal taxes as a personal tribute much
in the manner of ancient kings and princes. We refer to these as 'informal tax leviers'.
The brokers who have influence with the informal tax leviers and whose services are
hired by producers, are much less powerful. Below they will be identified as 'privileged
labour', working in, and controlling, the service providing sector.
2.1.1 Industry demand for rent-seeking services
If no middlemen were involved, we could assume that industries simply maximised
gross profit by choosing the most efficient combination of inputs at any given output
level and with given input prices - no other input decisions would be required. The informal tax on profits would be treated as a lump-sum expropriation and therefore would
not enter into industries' input decision making as it would simply reduce gross profit to
after- (informal) tax profit. This is not realistic in an environment where influence peddling is widespread. The possibihty of such rent-seeking presents a firm with two
alternatives: (i) to pay the informal tax in full (i.e., at the rate initially demanded by the
power elite); or (ii) to purchase RS services from those 'with influence' in an attempt to
reduce the payments it must make to the power elite. Hence rent-seeking introduces both
new costs and new benefits to firms. For simplicity we assume that the optimal mix of
conventional inputs is independent of the quantity of RS purchased.
There is a representative firm for each of the industries in this model. They are assumed to take tiie RS option seriously and hence to engage in two levels of decision
making - the first with respect to ordinary inputs, and the second with respect to the
purchase of influence in an attempt to reduce informal tax payments. Since our model
follows conventional microeconomic theory under constant returns to scale, no further
explanation concerning the industries' first-level problem is necessary. In the following,
therefore, we focus just on their second-level problem, taking their pre-informal-tax
profit level as given.
Having maximised gross profit with respect to ordinary inputs, we assume that industries are also maximising net-profit after informal taxes by engaging in RS. They do
this because intelhgent use of RS can lead to a higher disposable profit. The representative objective function at this second stage is assumed to be:
n = n(z),
where n is profit net of informal tax and z is the quantity of RS services purchased.

E.l

Two main alternatives are available to the industry in maximising its net profits.
Firstly, it may simply pay the full informal tax so that it gets the following after-tax
profit:
n(0) = QH-T,

E2

where QH is gross nominal profit and T is nominal informal taxes calculated according
to the average tax rate demanded if there is no intermediation. Secondly, the industries
may engage in RS and obtain expected net-profits as follows:
n(z) = QH-B(z)T-M(z),

E3

where 0 ^ B ^ 1 is the effective tax quotient after engaging in RS, T is the amount of
informal taxes that would be collected if the RS sector did not intervene to mitigate such
taxes on the behalf of the industry, z is as above and M(z) is the nominal cost of RS
used.
It is clear that a necessary condition for RS to take place - that is, for z to exceed zero
- is that:
n (z) > n (0).

E4

For the necessary condition E4 to be satisfied, the informal tax reduction obtained by the
firm must not be less than the amount of resources transferred to RS. Assuming that the
schedule M(z) is given, we can obtain the optimum value of z (and thence the additional
net profit) by maximising n(z) with respect to z. Before we do this task, however, we
need to discuss how each component of E3 is defined. The next sub-sections cover such
discussion.
2.2.1 (a) Effective informal tax quotient schedule
The effective informal tax quotient is defined as the fraction of the notional informal tax
initially demanded by informal tax leviers that is actually paid by the industry. Here we
assume that B is a modified logistic function of the RS input z. The essential qualitative
features of this function are that for small values of z, it resembles an inverse exponential function, while for large values of z, it levels off and approaches closer and closer to
a limiting (floor) value.
We define the dependence of B on z as:
p - ^ + (1 • ^i)a + ^i)

'

l^e,J^

(0<B<1)

E5

where y is a 'technological' parameter related to the effectiveness of the rent-seeking input z. The parameter di is the minimum tax quotient, which means that even if firms use
a very large z (z —> ©o), they can only reduce B to 6i (see Figure 1). Note that B = 1
when z is zero (the case where an industry does not purchase rent-seeking services). The
value of y is positive. The higher the value of y, the more efficient is the rent-seeking
'technology', meaning that using the same quantity of input z, the firm is able to obtain
higher benefits in terms of informal tax reduction.

Effective tax quotient, B(z)

15

20

25

30

Real rent-seeking input, z
Figure 1:

Two hypothetical schedules showing different 'productivity' in rent-seeking activity. The industry whose parameter is yi is more 'efficient' than the industry with
parameter 72 in reducing tiie payments of informal taxes.

2.2.1 (b) Cost of rent-seeking activity
For simplicity it is assumed that the price of z faced by all firms is the same and is independent of the quantity of RS done by the firm. This assumption could be relaxed later
after we introduce the supply side oftiherent-seeking model'*. The nominal value (M) of
resources transferred by each industry into rent-seeking activity therefore depends solely
on the industry's choice of z. The relationship between M and z is defined in equation
E6, where Pz is the price of z.
M = Pz z

E6

2.2.1 (c) Optimal spending on rent-seeking services

Having defined all elements of E3 we can now optimise the firm's optimum spending on
input z. We take the first derivative of IT and then set it to zero as follows:
£ I = _ ^ T - — =0
dz

dz

dz

E7

Throughout this paper we actually maintain the assumption that purchasers of RS are price takers. In
the general equilibrium extension in a later section, the agents piu-chasing RS are representative of
industries (rather than firms), and hence ex post the price of RS can be influenced by the demands of
individual industries. But the model would generalise in a straightforward Way to the case in which
the M(z) schedule is non-linear in z.

By taking the first derivatives of E5 and E6 with respect to z and then substituting them
into E7 we get the following condition:

dz

(i-eod+do

Equation E8 can be rearranged to obtain the following form:
p _
'

YiB-e^feie^^
(l-^i)(l + ^l)

g^

Equation E9 implies that to optimise spending on rent-seeking, the industry employs input z up to the point where the marginal expenditure on an additional unit (Pz) equals
the marginal benefit obtained from the reduction of B.
2.2.1(d) A more general form of the demand model
The demand side of the rent-seeking model set out in the previous section does not
have constant-retums-to-scale (CRTS) properties^. The presence of scale effects makes
the rent-seeking model slightly at odds with the economy-wide model within which it is
to be embedded. Some interpretation problems and unnecessary difficulties may occur
during the development of the fully integrated model because the two component models do not share common CRTS properties. To avoid this problem we need to make the
specification of the rent-seeking model more general, that is, to make the specification
more flexible so that it possible for the model to exhibit either scale effects or CRTS
properties.
This task can be accomplished by redefining equation E5, the source of the scale effect. We replace E5 by the following equation;
B = 6i+

(1 - 61X1 + 61)
^ ^, '
1 + 61 e^^B

(0<B<1)

E5'

where
LB = eBZ + (l-eB)(Z/QH),

E5"

and 0 ^ £B ^ 1. Equation E5' has CRTS properties when 8B = 0 and returns to the initial
specification when £3 = 1.
The revision of the model introduces a new equation (E5") and one new variable (LB)
as well as one new parameter (SB). It also slightiy alters the first-order condition for optimal use of rent-seeking services.

While the rent-seeking model is homogenous in prices - when all prices change by the same percentage, all the quantities stay constant - the model is not homogenous ontihiereal side. When
real profit QH is multiplied by two, the new optimum quantity of Z demanded is less than twice
the old one. The model, therefore, exhibits increasing returns to rent-seeking. Moreover, at least
over a range of values of QH, the degree of the scale effect is higher as QH increases.

2.2.2 The supply of rent-seeking services
Rent-seeking services are supplied by the service providing industry. This industry engages in the joint production of (legitimate) services which are sold to government, and
(possibly illegitimate) rent-seeking services which are sold to the other industries. The
service providing sector in this paper takes government decisions with respect to legitimate public services as exogenous. Thus, the government is formally separate from the
informal tax leviers, and also from the service providing sector.
The production structure of the service providing industry is different from the ordinary industries due to a different input demand structure as shown in Figure 2. The
service providing industry minimises costs by choosing its input mix, subject to a threetiered constant-retums-to-scale input technology.
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Figure 2 Production structure of the service providing industry in ORANI-RSA

At the top level, it is assumed that primary factor composites and other costs are combined using a Leontief production function. At the second level, the demands for labour
and capital are derived by minimising the cost of a CES aggregate of them. At the last
level, the demands for the components of the labour composite are derived by minimising total labour cost subject to a CES function which aggregates the three types of
labour: skilled, plus unskilled ordinary labour and privileged labour. The last-mentioned
might be thought of as the services of the influential middlemen who are able to mitigate
the size of informal taxes (rather than their employees). In ORANI-RSA, multiproduction as shown by Figure 2 is confined only to the service providing industry. The
ordinary industries produce only one output.
3. ORANI-RSA data base
The main data used to calibrate ORANI-RSA is obtained from the 1995 Indonesian Social Accounting Matrix. The following aggregations are introduced to reduce the
dimensions of the existing SAM:
(i) the number of occupations is reduced to just three - unskilled,
skilled and privileged labour;
(ii) the number of household types is reduced to three;
(iii) the number of commodities is reduced to seven;
(iv) the number of industries is reduced to six.
The set-up of the data base after the aggregation is summarised in Table 1.
In assembling additional data for the rent-seeking part of the model we are faced with
two main problems: (i) the standard SAM of any country does not explicitly account for
the type of rent-seeking activity discussed above nor does it recognise informal tax
payments (bribes); (ii) the required parameters cannot be estimated because the required
data are not available. In general equilibrium modelling, the standard way of overcoming the latter problem is by using a 'best guess' value collected from the existing
literature. Unfortunately, however, although a number of studies have tried to estimate
the size of rent-seeking activity in certain economies (Krueger, 1974), the concept is appUed in a framework different from this study. It does not seem practicable, therefore, to
calibrate our model to any known empirical estimates of the behaviour^ parameters involved in informal taxation and in mediation to reduce it.
Given this data constraint, we choose to proceed as foUows. We assume initially that
the average nominal rate of informal tax is 20 percent of industries' profits. This initial
assumption determines the size of rent-seeking activity in die economy. Note that the
variable representing this tax rate is exogenous in the model and hence can be easily
adjusted. This assumption is sufficient to solve the rent-seeking extension provided that
the values of taxable profits for each industry, the parameters of the B(z) schedule and
the values of exogenous variables are provided. The initial value for taxable profits can
be computed from the SAM. It is defined as the sum of value added generated by capital, land and by 'unpaid' (proprietorial) labour. Given the value of taxable profits,
estimates of the behavioural parameters and the values of other exogenous variables, the
rent-seeking sub-model can be used to solve for aU its endogenous variables.
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Table 1
The sets used in the ORANI-RSA
Index/Set
Name
c e COM

Elements
(Subscripts)

Description

TrdExpse,

Types of commodities, c:
TrdExpse is the aggregate of commodities with a
large share of boSi exports and imports in their
sales.
ExpOmt is the aggregate of export oriented commodities which are largely exported but where
there is little import competition.
ImpOmt is the aggregate of import competing
commodities where a large share of sales is represented by imports but where exports are relatively
minor.
NonTrad is the aggregate of non-tradeable commodities.
Margins is the aggregate of the commodities used
to facilitate the flow of commodities to destinations (e.g., transport).
PubSrv is the aggregate of legitimate commodities/services produced by the service providing sector.
RntSrv consists of the rent-seeking services produced by the service providing sector.
Types of industries, i:

ExpOmt,
ImpOmt,
NonTrad,
Margins,
PubSrv,
RntSrv

i £ IND

TrdExpse,
ExpOmt,
ImpOmt,
NonTrad,
Margins,
ServPrv

OG OCC

S k i , Uns, Prv

h e HOU

Hi, Lo, KKN

The first five of these industries each produce
only one commodity, namely the one designated
by the corresponding subscript.
ServPrv (the service providing industry) produces
both legitimate publicly provided goods (PubSrv)
(which are sold only to the government) and rentseeking services (RntSrv) used by the first five
industries in order to reduce informal tax payments.
Types of labour, o:
Skilled, unskilled and privileged labour respectively. Prv is the labour input of influence
peddlers who manage the service providing industry.
Types of household, h:
Hi contains skilled labour; ho contains unskilled
labour; KKN contains privileged labour (influence
peddlers), and the power eUte (informal tax
leviers).

As noted above, hard evidence on the parameters of the B(z) schedule is not available.
In this paper we choose arbitrary but (we believe) plausible values for them. The initial
solution for calibration purposes of demand-side variables in the rent-seeking extension
is given in Table 2.

Table 2
The initial solution for the demand side of
ORANI-RSA's rent-seeking extension
Industries

TrdExpse ExpOrnt

Variables

(2)

ImpOrnt

NonTrad

Margins

(3)

TQCOEF*

35

30

50

70

40

TAXRATE*

0.2

0.2

0.2

0.2

0.2

RSGOS

46672.2 23113.3

7267.7 179039.7 45682.1

TAXQUOT

0.359

0.389

0.307

0.275

0.337

LOFTQ

0.063

0.067

0.053

0.043

0.059

1

1

1

1

1

3401.7

1811.2

432.2

PORSSRV
V2ABAS(RsSrv)

8544.3

3100.2

Note: * indicates an exogenous variable; the rest are endogenous.
TQCOEF is parameter representing industry's productivity in RS (y);
TAXRA TE'\% assumed nominal rate of informal taxes; RSGOS is profits
after rent-seeking (n(z)); TAXQUOT is informal tax quotient (B);
LOFTQ is normalised RS (LB); PORSSRV is initial price of RS (Pz) ;
and \/2ABAS{RsSfvJis the basic value for rent-seeking services (zPz).

This solution was obtained in a partial equiHbrium setting for one identity at a time.
To produce the complete set of data for the five industries assumed to engage in rentseeking activity, the procedure is repeated five times. The values of exogenous variables
are adjusted in each run, to reflect the assumption made for each industry. For example,
the values of TQCOEF implies that the import oriented industry (3) is much more productive in using rent-seeking services to reduce its informal tax than the export oriented
industry (1).
Next, the whole data base presented in Table 2 is inserted into the main data base of
ORANI-RSA. The structure of transactions involving the agents and industries without
the income mapping is shown in Figure 3 below. As indicated by the columns, the
model recognises five types of agent, namely, producers (1 and 2A), investors (2),
households (3), the foreigner who purchases exported commodities (4), and governments (5). The model also make a provision for changes in inventories (6).
The first row identifies the basic value of commodities, domestically produced and
imported, purchased by each agent. The second row shows the value of margins
(transport and trade) used to transfer commodities from producers to users. Commodity
sales taxes payable on purchases by each agent are hsted in the third row. Rows 4 to 6
show the costs of the three primary factors used in production: labour, capital and land.
The next row, other costs, covers various miscellaneous expenses aside from the primary factor costs.
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Absorption Matrix
1
Producers

2

2A

3

4

5

6

Investors

Rentseekers

Households

Export

Other

Change in
Inventories

1

1

Size

I

CxS

VIBAS

V2BAS

V2ABAS

V3BAS

V4BAS

V5BAS

V6BAS

Margin

CxSxM

VIMAR

V2MAR

V2AMAR

V3MAR

V4MAR

V5MAR

n/a

Taxes

CxS

VITAX

V2TAX

V2ATAX

V3TAX

V4TAX

V5MAR

n/a

Labour

0

VILAB

Basic

I

R

3

1

Flows

C = Number of Commodities
I = Number of Industries

Capital

1

VICAP

S = 2; Domestic, Imported
0 = Number of Occupation Types

Land

1

VILND

Other
Costs

I

VI OCT

M = Number of Commodities used as margins
R= Number of industries engaged in ren t-seeking

Figure 3 ORANI-RSA flows database

The inclusion of the rent-seeking data has to be done in a manner which does not disturb
the balance of the original database constructed from the SAM - that is: (a) cost must
equal sales; and (b) GDP from the income side must equal GDP from the expenditure side.
The inclusion of the values for all parameters and exogenous variables causes no
disturbance to the balance of the original data base. Adding the value of rent-seeking
services to the output of the service providing industry (V2ABAS), however, will
change its sales, but will change nothing on the cost side. To restore the balance we
need to add the same value to the cost side of the data base. As noted earlier, one new
occupation (privileged labour) is introduced on the supply side of rent-seeking services
to account for the influence brokers. VILAB in tiie original SAM does not contain the
value added by this type of labour. Adding this additional recipient of income to the table, and attributing the sales of RS services to it, restores the required balance of the data
base.
Note that the complications are less in the case of informal tax payments. We assume
that gross profit is correctly reported in the accounts but that its distribution is not. It is a
simple matter to reallocate some of the reported gross profits to the new institution informal tax levier. This institution then distributes income to the power elite household.
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4. The Closures of ORANI-RSA
In closing ORANI-RSA, the following are assumed in short-run. Although investment
may take place, it does not add to the useable capital stock of the industry, which is exogenously fixed. The employment levels for all types of labour are exogenously
determined. Note, however, that the employment by industry is determined endogenously, which means that re-allocation of labour can take place following the change in
wages in each industry.
No technical change variable is explained by any equation in the model. Hence, such
variables are naturally chosen as exogenous in both short and long run appUcations. The
same is true for all the formal tax rates and the tax shifters.
To allow variables to feed through from the rent-seeking extension into the core
model, thus generating economy-wide effects that change the environment in which
rent-seeking takes place, informal tax rates on profits and industries' 'productivity' in
rent-seeking activity are exogenously determined.
As regards to agents' expenditures, real aggregate household consumption, real government consumption and real aggregate investment are assumed to be unchanged by
the shock in the short-run. However, the model allows for re-allocation of the fixed aggregate investment across industries following the change in the endogenously
determined rates of return on capital.
The nominal exchange rate is used as the numeraire. The foreign currency prices of
imports are naturally exogenous since they are determined in the rest of the world —
that is, we assume that Indonesia is a small importer. Exogeneity is also assumed for all
shifter variables related to the demands for the country's exports, all of which are determined outside of the model. However, foreign currency export prices do fall (slightly)
as Indonesia's exports increase. With household, government and aggregate investment
expenditures exogenously fixed in real terms, the balance of trade becomes the main
determinant of the change in GDP. Since the nominal exchange rate and foreigncurrency prices of traded goods are virtuallyfixed^,the impact on GDP of the change in
the domestic price level, which reflects die competitiveness of the country, will be
prominent in this short-run closure.
In the long-run, a sufficient time has elapsed for investment to have an impact on industries' useable capital stocks, and for after-informal-tax rates of return to have
stabilised at values given exogenously by the world capital market. It is assumed that
although the sizes of the capital stocks in different industries respond endogenously to
the shock, the long-run growth rates of industries do not. Therefore, the percentage
change in the level of investment expenditure by industries matches the corresponding
percentage change in capital stocks.
To ensure that the change in real consumption reflects the change in the welfare of
domestic residents, the long-run assets position of Indonesia is assumed unchanged.
This is possible because (following Horridge, 1987) we incorporate simplified stockflow accounting which ensures that Indonesian residents save (dissave) enough to
Foreign-currency import supply prices and export demand prices are fixed at the initial vector of
trade volumes. Because export demand schedules may be downward sloping, however, actual foreign-currency prices of exports can change endogenously.
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maintain their real assets at their base-case values. Consumption of the three household
types moves in proportion to their disposable incomes net of saving so required. As regards the labour market, government expenditure and rent-seeking activity, the same
assumptions are adopted in the long run as in the short run.
5. The application of ORANI-RSA: Cutting informal taxes in Indonesia
Linkages play an important role in economics. In one way or another, every part of
the economy is linked with every other part (Dixon et al. 1982). The impacts of the cut
in informal taxes go beyond the initial impact. First, it will lead to a reduction in the
price of rent-seeking services. Then, the change in the price of rent-seeking services affects the whole hst of prices in the economy. In turn, the change in relative prices
changes the composition of output in the economy.
The strength of ORANI-RSA is its ability to carry an analysis much further than the
initial impact of the cut in informal taxes by accommodating most important linkages in
the economy. As has been discussed in the model's closures, the linkages in the shortrun are different from those in the long-run. In this section, we present both the shortand the long-run impacts of the reduction in informal taxes. The impacts are divided into
macro and industry results.
5.1 Short-run impact of a 50 percent cut in the informal tax rate
5.1 (a) Macro results
The hypothetical poHcy change introduced in the short-run application of ORANI-RSA
is a 50 percent cut in die percentage of profits demanded (in the absence of mediation)
by the informal tax levier. The tax rate in the base case solution of the model is 20 percent. The 50 percent reduction means that the tax rate in the shocked solution is 10
(= 20 - (50/100)x20) percent. The main macro results are shown in Table 3.
The hypothetical policy change introduced above comes from the rent-seeking part of
ORANI-RSA. In tracing its various impacts on the economy, we start from its initial
effects and then proceed to the next round impacts. As noted earher, consistent with the
theory developed in section 1, the initial impact of the shock is the reductions in: (i) the
quantity of rent-seeking services demanded; (ii) the price of rent-seeking services; (iii)
the revenue of the power elite collected from informal taxes; and (iv) an increase in the
rate of return on capital. Note, however, that capital stocks are assumed unchanged in
the short run and hence the impact of the cut in the informal tax on capital availabihty is
nullified. The effects of changes in the capital stock will be significant in the long run
(to be discussed in the next section). The reduction in the quantity of rent-seeking demanded will affect output and employment of the economy starting from the service
providing industry. A detailed discussion of industry effects will be presented in the
next sub-section.
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Table 3
The short-run impact on macro variables of a 50 percent
cut in the informal tax rate
Variables

Description

percent

pOgdpsc

GDP price index - at social cost

-1.8493

xOgdpsc

Real GDP at social cost
GDP price index - Expenditure side
(conventional)

0.7068
-2.5139

Real GDP from expenditure side (conventional)
(Balance of trade)/GDP
Exports price index
Export volume index
Import price index
Import volume index, C.I.F. weights
Average capital rental

0.0255
0.4500
-0.6107
2.1617
0.0000
-0.5582

pOgdpexp
xOgdpexp
delB
p4tot
x4tot
xOcif_c
p1cap_l
xlcapj

p2AtotJ
x2AtotJ
p3tot_h
x3tot_li
pStot

Aggregate capital stock
Aggregate investment price index
Aggregate real investment
Aggregate price index of rent-seeking services
Aggregate quantity of rent-seeking services
Consumer price index
Aggregate real household consumption
Government price index (purchase)

xStot
pOtoft
employjo
realwage

Real Government Consumption
Terms of trade
Aggregate employment
Average real wage

p2totJ
x2totJ

-0.0763
0.0000
-1.2726
0.0000
-23.0160
-21.0683
-1.4008
0.0000
-7.9694
0.0000
-0.6107
0.0000
-3.5943

A 50 percent cut in the informal taxes reduces the price and the quantity of rentseeking services produced by 23 and 21 percent, respectively. The fall in the price of RS
leads to a reduction in the payments to factors employed in producing these services.
This is because the existence of informal taxes and rent-seeking activity distort the labour market. The members of the privileged labour group employed by the service
providing industry collect a rent on their position in the influential group of mediators
(and possibly also on their mediation skills) which causes their wage rate to exceed that
of unprivileged labour. The cut of informal taxes mitigates this distortion and softens the
market for privileged labour, causing the wage rate of this group to fall.
The cut in the production of rent-seeking services also leads to a fall in employment
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in the service providing industry. The industry does not employ factors other than labour. Therefore, the cut in the production of rent-seeking services is translated into a fall
in employment in the industry. However, it is assumed in the closure of the model that
employment by occupation (labour types) is fixed, which means the labour (skilled and
unskilled) released from the service providing industry will be reallocated to other sectors of the economy. The privileged labour will stay put as it is employed only by the
service providing industry. For other industries to be able to absorb the skilled and unskilled labours released by the service providing industry, the wages of these type of
labour have to be adjusted downward. As shown in Table 4, the real wage rates for
skilled and unskilled labour dechnes by 1.35 and 2.49 percent, respectively. The real
wage for privileged labour declines by 31.56 percent, much larger than the decline for
other types of labour since privileged labour is not employed elsewhere in the economy.
The rents are not eliminated, however: the real wage rate of privileged labour continues
to exceed that of ordinary skilled labour after the cut in rate of informal taxes.
Table 4
The short-run labour market effect of a 50 percent
cut in the informal tax rate
uccupauonai

Employment(a)

Real wages

categories
Skilled labour

0.0000

-1.35

Unskilled labour

0.0000

-2.49

Privileged Labour

0.0000

-31.6

(a) Quantity index based on wage-bill weights (exogenous).
The adjustment in real wages reduces the production costs of all other commodities in
the economy. This leads to a reduction in domestic prices as shown by investment, consumer and export price indexes (see Table 3). The reduction in domestic prices makes
the country's exports more competitive in the world market. As for imports, since the
foreign-currency prices of imported goods are unchanged and the numeraire is the
nominal exchange rate, households and investors will gain by substituting domestically
produced commodities for their imported counterparts. As shown in Table 3, while exports increase by 2.16 percent, imports decline by 0.56 percent. This sHghtly improves
the balance of trade position (by 0.45 percent of GDP).
The impact of the cut in the informal taxes on real GDP (measured at both private and
social cost) can be computed in percentage-change form using the following GDP identities;
xOgdpexp = SDA DomAbs + SRsx2Atot_i
+ (Sx4T0T x4tot - SxociFC xOcif_c) E14
xOgdpsc = { SDA DomAbs - SRsx2tot_i
+ (Sx4TOT X4t0t - SxOCIFC xOcif_C ) }/
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( S D A + SX4T0T

- SxoCIFC )

E14'

where SDA» SX4TOT and SXOCIFC are the shares of domestic absorption, exports and imports,
respectively in conventionally measured GDP. SRS is the share of aggregate spending on
rent-seeking activity in conventionally measured GDP. The level variables corresponding
to DomAbs is the sum of aggregate real household consumption, real government consumption, and aggregate investment. The percentage changes in these three aggregates,
x3tot, x5tot and x2tot_I are all exogenously set to zero. Note that in official accounts the
second term on the right of E14 would be included as a part of DomAbs. Real aggregate
spending on rent-seeking is determined endogenously and declines by 21.07 percent after
the cut in the informal taxes. We note from the data base that the shares of exports and
imports in GDP are 21.85 and 22.64 percent, respectively. The corresponding share for
aggregate spending on rent-seeking is 3.09 percent. This gives us values for xOgdpexp
and xOgdpsc of approximately 0.26 and 0.71 percent, respectively.
5.1 (b) The economy-wide industry results
This subsection is concerned with the imphcation of the hypothetical cut in informal
taxes at the industry level. We describe the effect on each industry and suggest the explanation for the variation of the results across industries. The projections for each
industry's output, investment, capital rate of return and employment are presented in
Table 5. The projections for the exports of commodities are given in Table 6.
In terms of output levels, all industries other than service providing gain from the policy
change. The trade exposed industry, however, records the largest growth in output, with
the export oriented industry in the second place. These output results are driven mainly by
the increased exports of the commodities produced by these industries'. In ORANI-RSA,
the exports of the trade exposed and export oriented commodities — the so-called
'traditional exports' — are modelled to depend on the purchasers' price of exports (see
column 2 of Table 6). Since the nominal exchange rate and the position of export demand
curves are exogenous and do not change, the export projections for the trade exposed and
the export oriented commodities can be computed by multiplying the relevant change in
purchasers' price by the corresponding export demand elasticity. The value of the export
price elasticity assigned to trade exposed and to export oriented commodities is -20. This
magnitude is crucial in explaining the impact of the cut in informal taxes because it implies
that exports of the trade exposed and export oriented commodities are very sensitive to
changes in price. A small improvement in the cost of production of these commodities
thus will lead to a large increase in the quantity exported.
The hypothetical cut in the informal tax rates causes: (i) capital and land rentals to increase in some industries; (ii) nominal wages to decline in all industries; (iii) the price of
all domestic conraiodities used as intermediate inputs in the production of export commodities to decrease substantially. Since the trade exposed commodity requires a
substantial quantity of imports in its production (18.35 percent), it benefits also from
substituting (cheaper) domestically produced commodities for imports. The combined
effects of (i), (ii), (iii) and the substitution effects lead to reductions in the price of exports, which are sufficient to account for the increase of roughly 3 percent in traditional
exports.
7

The trade exposed industry produces a commodity where both exports and imports represent a substantial share of total sales; the export oriented industry produces a commodity total sales of which
go substantially to export and faces little competition from imports.
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Table 5
The short-run impact of a 50 percent cut in the informal tax rate on industries' output,
investment, rate of return and employment

Industries

Output

Investment

Capital Spending Employ- Nominal
rate of
on RS
^ , , wages
ment (a)
return

Trade Exposed
Export Oriented
Import Oriented
Non Tradeable
Margins

0.8272

0.6993

8.3785 -25.1188 2.9154

-2.9604

1.7460

1.1188

12.6151 -29.3718 3.8453

-2.8456

0.4950

0.5927

3.9643 -19.4704 2.0600

-3.3574

0.4167

-0.0549 -0.1201 -16.7747

0.8366

-2.9623

-1.3995
0.0000

1.2906
-9.5332

-3.6389
-17.5487

0.8545
Service Pro- -9.5182
viding

0.2777 -23.8292
0.0000 0.0000

(a) Quantity index based on wage-bill weights
The remaining commodities (the so-called 'non-traditional exports') are exported via
a fixed proportion aggregate for which overseas demand is very inelastic (demand elasticity = 0.002). This treatment reflects the assumption that exports of these commodities
are determined by other exogenous variables — principally world demand conditions —
rather than price. Table 6 reveals the insensitivity of aggregate exports from this group
to price changes.
As regards to imports, at a fixed activity level the change in demand for each commodity by agents in ORANI-RSA is determined by: (i) import shares; (ii) importdomestic substitution elasticities; and (iii) the change in relative prices. Increasing any
or all of these variables will lead to displacement of imports by domestically produced
commodities. From the data base we note that, on average, 17 percent of materials usage
comes from imported sources. Capital formation, on average, uses materials which are
20 percent imported. About 10 percent of household consumption comes from imported
sources. The Armington (substitution) elasticities assigned for producers, investors, and
households are 1, 0.5 and 5, respectively. As noted earher, the domestic price for most
commodities decUnes following the policy change and the price of imports is exogenously set to zero change^. Market capture by domestic industries (and especially the
import oriented industry) explains the reduction of aggregate imports demanded by the
economy despite the countervailing influence of the (small) increase in domestic output
as measured by conventional GDP.

The prices of imports are fixed in foreign currency. In this closure, however, the numeraire is the
nominal exchange rate, and hence import prices in domestic currency do not change.
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Table 6
The short-run impact of a 50 percent cut in the informal tax rate
on exports of each commodity
Commodities

Export
Volumes

Purchasers
price of
Trad export'^

Purchasers'
price of Non
Trad export''

Trade Exposed

2.6636

-0.1314

n.a

Export Oriented

3.4853

-0.1712

n.a

Import Oriented

0.0036

n.a

-1.8041

Non Tradeable

0.0036

n.a

-1.8041

Margins

0.0036

n.a

-1.8041

Public Services

0.0036

n.a

-1.8041

0.0036
Rent-seeking
-1.8041
n.a
services
* Trad export = traditional export (which face a down-sloping demand curve); Non-Trad Export = minor export commodities whose export demand are exogenously determined.
The stronger growth performance of the trade exposed and the export oriented industries causes their rates of return to increase substantially^. This encourages the shift of
investment from the other industries to both of them. Note that there is no shift of investment from the service providing industry for it does not use any capital.
The pattern of change in employment by industry is similar to the output changes.
The largest employment increase is recorded in the trade exposed industry. The service
providing industry releases 9.5 percent of its labour force (quantity index based on
wage-bill weights) following the contraction of its output.
5.2 Long-run impact of a 50 percent cut in the informal taxes
The crucially different assumptions used in computing the long-run effects of the hypothetical policy change, as already foreshadowed above, are:
(i) All elements of aggregate expenditures, except government consumption, are allowed
to change. The trade balance, household consumption and investment adjust endogenously.
(ii) Capital stocks are no longer fixed exogenously, but adjust so as to restore the (afterinformal-taxes) rates of retum that prevailed prior to the shock. Thus the improvement
in the operating environment of an industry that shows up in its rate of retum in the
short-mn will appear instead as a larger capital stock in the long run. The stock of
capital owned by domestic residents, however, is assumed unchanged to ensure that the
change in the household consumption will reflect the change of welfare (Higgs and

The change in capital's rate of retum is measured as the percentage change in the current rate of retum of investment in industry, not the percentage point change. Thus a drop from 10% per annum to
8% per annum in the rate of retum would be recorded as 20% (=100x(10-8)/10)% fall.
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Powell, 1992). Note that the revenue collectedfrominformal taxes and wages of privileged labour are mapped to the power eUte household.
The long-run macro results of the policy change with domestic equity are presented in
Table 7. The economy-wide impacts are given in Tables 8-11.
5.2 (a) The long-run macro and industry results
As in the short run, the initial impact of the shocks is the reductions in: (i) the quantity of rent-seeking services demanded; (ii) the price of rent-seeking services; (iii) the
revenue of the power elite collected from informal taxes; and (iv) - notwithstanding the
exogenously fixed rates of return net of informal taxes - an increase in the nominal rates
of return on capital.
In ORANI-RSA, rent-seeking services are treated as a commodity used as an input
into the production of after-informal-tax 'profit' by the producers of ordinary commodities. In this setting, the reduction in the price of rent-seeking services naturally will
increase the after-informal-tax profits of producers, which in turn changes the rate of
return on capital. Since the stock of capital owned by domestic residents is fixed at its
base case level, the increase in the capital stock as a result of the shock, however, is attributed to foreigners (capital inflow).
As shown in Table 7, aggregate household consumption declines 1.5 percent relative
to the base case. This' result is generated by the consumption function, where nominal
consumption is Unked to household nominal income, activated in this long-run simulation. The income of the power elite household is substantially reduced by the cut in the
informal taxes, which leads to a reduction in its real consumption by 29.47 percent. The
real consumption of the other two ordinary households (Lo and Hi), however, increases
by 1.79 and 1.50 percent, respectively. Therefore, the fall in real aggregate consumption
does not necessarily imply a fall in domestic welfare, since it is caused by a large reduction in the consumption of the power elite household, much of whose income is derived
in socially undesirable ways (from informal taxes and influence peddling).
The hypothetical policy change buys a 1.4 percent reduction in the consumer price
index in the long run (see Table 7). The beneficiaries of the reduction in the domestic
price level are the exporting industries. Aggregate exports increase by 5.4 percent. The
reduction in the domestic price level (despite the rise in real activity) leads to a dechne
in aggregate imports by 3.3 percent. Together these improvements imply that the balance of trade improves by 1.78 percent of GDP.
For aU but the service providing industry (which does not use capital), capital stocks
are linked to investment in the long run. Table 8 shows that capital stocks (and hence
investment) increase by 4.06 and 4.55 percent in trade exposed and export oriented industries, respectively. Capital and investment, to a less extent, also increase elsewhere.
The combined effects of tiie reductions in real household consumption, on the one hand,
and the improvement in the balance of trade and aggregate investment on the other, give
a one percent improvement in real GDP as conventionally measured.
As noted earher, GDP conventionally measured at private cost does not (on the view
of Bhagwati et al) properly take into account the change in the production of rent-
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Table 7
The long-run impact of a 50 percent cut in informal tax rate
on macro variables with balanced budget
Variables
pOgdpsc
xOgdpsc
pOgdpexp
xOgdpexp
delB
xOcif_c
netrlcap
p1cap_l
xlcapj
p2totJ
x2totJ
p2AtotJ
x2AtotJ
p3tot_h
x3tot_h
x3tot(Lo)
x3tot(Hi)
x3tot(KKN)
p4tot
x4tot
pStot
x5tot
pOtoft
employjo
realwage

Description
GDP price index - at social cost
Real GDP at social cost
GDP price index - Expenditure side (conventional)
Real GDP from expenditure side (conventional)
(Balance of trade)/GDP
Import volume index, C.I.F. weights
Capital rate of retum after informal taxes
Average capital rental before informal taxes
Aggregate capital stock
Aggregate investment price index
Aggregate real investment
Aggregate price index of rent-seeking services
Aggregate quantity of rent-seeking services
Consumer price index
Aggregate real household consumption
Real consumption of household Lo (low skill)
Real consumption of household Hi (high skill)
Real consumption of household KKN (power elite
plus privileged labour)
Exports price index
Export volume index
Government price index
Real Govemment Consumption
Terms of trade
Aggregate employment
Average real wage

percent
-1.83
1.74
-2.45
1.01
1.78
-3.30
0.00
-2.74
2.47
-1.30
2.47
-21.97
-21.71
-1.40
-1.48
1.79
1.50
-29.47
-0.72
5.41
-7.14
0.00
-0.72
0.00
-1.66

seeking services. The same shock generates a 1.74 improvement in GDP valued at social
cost, which greatiy exceeds the percentage improvement in privately valued GDP. This
is because the reduction in the production of rent-seeking services is associated with an
expansion of activities which produce a product having a positive (rather than a zero)
social valuation.
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Table 8
The long-run impact of a 50 percent cut in the informal tax rate
on industry's output, capital stocks and employment
, . . mausiries

Output

Spending
^^^^

Capital
^^^^^^

Employment(a)
' ^

Nominal
„,^„^^
wages

Trade
posed

Ex-

3.3952

-25.5179

3.957764

4.0554

-1.0231

Export
ented

Ori-

3.7137

-30.3992

3.753199

4.5515

-0.9453

Import
ented

Ori-

1.7132

-21.0166

1.912583

1.1006

-1.2923

Trade-

1.1584

-17.4725

2.05972

0.5356

-1.0245

Margins

1.6796

-24.2132

1.771627

1.6333

-1.4833

Service Pro-

-9.7959

0.0000

0

-9.8113

-16.2137

Non
able

viding
Rentseeking

-21.7069

Public
Services

-0.0000

(a) Quantity index based on wage-bill weights

Table 9
The long-run labour market effect of a 50 percent
cut in the informal tax rate
Occupational
categories

Employment

Real
wages

Skilled Labour

0.0000

0.5395

Unskilled labour

0.0000

-0.2342

Privileged Labour

0.0000

-30.88
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Table 10
The share of labour by occupations in total value added
by primary factors (base case)
Industries

Share of
other
factors

Share of Share of
skilled la- unskilled
bour(1) labour (2)

Share of
privileged
labour

Total

Trade Exposed
Export Oriented
Import Oriented
Nan Tradeable
Margins
Service Providing

71.04
53.66
75.60
49.98
33.50
0.00

23.02
41.56
10.79
39.67
12.75
31.48

5.94
4.78
13.61
10.34
53.75
21.87

0.00
0.00
0.00
0.00
0.00
46.64

100.00
100.00
100.00
100.00
100.00
100.00

Share of Value
A dded by factors

47.06

32.08

17.59

3.27

100.00

With employment in each occupation set exogenously to zero change, the last entry in
Table 7 seems to imply that the cut in informal taxes is unfriendly to labour (the average
real wage rate falls). Table 9 shows that only in the case of skilled labour does the real
wage rate increase. Why is the hypothetical policy change unfriendly to labour in this
exogenous employment closure?
As in the short-run simulation, the cut in the informal tax rate reduces the demand for
rent-seeking services - by 21.7 percent, in this long run case - which leads to a drop in
the aggregate output of the service providing sector of 9.8 percent. Since this industry
employs only labour (see Table 10), the drop in its output is directly translated into a cut
in overall employment in the industry. Recall that while skilled and unskilled labour are
mobile, privileged labour is specific to service providing. Under the exogenous employment assumption, the wage rate of the immobile group (i.e., privileged labour) falls,
while the ordinary skilled and unskilled labour released by the service providing industry has to be absorbed elsewhere in the economy.
The increase of the capital stock of all industries other than service providing is sufficient to prevent the real wage of skilled labour declining. The same, however, is not true
for unskilled labour. This is explained by the distribution of labour across industries
(Table 11). The industries producing traditional export commodities - trade exposed
and export oriented - attract larger percentage increases in their capital stocks than the
others (Table 8). In the base case these two industries between them employ 18.2 percent of the skilled labour, but only 6.2 percent of the unskilled labour in the economy.
While both classes of labour are stimulated by the expansion in these exporting industries, in the case of unskilled labour the stimulus is proportionately much less, and is not
sufficient to counteract losses dues to the contraction in service providing.
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Table 11
Distribution of Ordinary Labour
across Industries
Industries

Skilled
Labour

Unskilled
Labour

1 TrdExpse

0.089

0.042

2ExpOrnt

0.093

0.020

SImpOrnt

0.006

0.014

4NonTrad

0.676

0.321

5 Margins

0.067

0.516

6 SrvPrv

0.069

0.087

Total

1.000

1.000

Note that the 'Lo' household type manages to improve its real income and consumption by about 1.8 percent (Table 7) despite the drop in its real wage rate of 0.2 percent
(Table 10). This is because the Lo household category includes farmers who own land
(included with the capital stock under our treatment). The share of rental payments in
the income of this household in the data base is 31.38 percent. The share of wages and
of other income from transfers are 62.86 and 5.76 percent respectively. The rental price
increases by 3.29 percent relative to control, while the nominal values of the wage rate
of unskilled labour and other transfers decline by 0.88 and 1.82 percent respectively.
This leads to a 0.37 [= 0.3138x3.29 + 0.6286x(-0.88) + 0.0576x(-1.82)] percent
increase in Lo's nominal income. Since the consumer price index relevant for this
household declines by 1.39 percent, its real consumption increases by 1.7 [= 0.37(-1.39)].
6. Conclusion
A fifty percent cut in the informal tax rate has been used to simulate a substantial improvement in the governance of the Indonesian economy. How are we to interpret the
quantitative results in this paper? Since our focus has been on the least transparent part
of the economy, we have been forced to use notional (but we believe, not ridiculous)
values for some important parameters and data. This might suggest treating the results as
by nature qualitative. Ontiheother hand, the data for the above-ground economy is as
'real' as any for a contemporary developing economy, and is the most recent available.
So we feel that the results above give some idea of the order of magnitude of the economic benefits to be reaped from the reforms that (hopefully) Indonesia is in the process
of sowing. In the long term, real GDP could be permanently one to two percent (and
possibly more) above the values it would have achieved without the reform.
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As expected, the improved allocation of resources was beneficial to the economy at
large, with a modest improvement in real GDP (however measured). Better competitiveness resulted in substantial output gains (3 to 4 percent above base case) for the main
exporting sectors. Overall, the macro and structural responses of the simulated economy
seem to be welfare improving for all domestic residents other than those involved in
collecting rents on power or influence. For them, very high incomes fall by a large percentage, but still remain high in view of the fact that the simulated reform was partial.
Where to from here? As always, data is the limiting resource. If hard evidence (or
even better guesses!) on the quantitative extent of the corruption in developing economies can be obtained - and preferably on an industry-by industry basis - then detailed
assessments of the economic effects of several of the reforms currently under way can
be constructed using the methodology of this paper.
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