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1. INTRODUCTION 

One of the most common criticisms of structural adjustment policies in 
Africa is that the burden of fiscal contraction falls disproportionately on the 
poor (Summers and Pritchett 1993). Most authors have concentrated on the 
potenti a1 ly harmful effects of reducing government spending in order to bal ance 
budgets,' but it is also true that some of the most committed adjusters - 
Ghana, Uganda, and Tanzania, for example - have addressed their fiscal deficits 
by increasing tax revenues rather than reducing expenditures. Whi 1 e these 
increases are often appropri ate in a macroeconomic context, pol icy makers should 
be as concerned about the incidence of these new taxes as they are about the 
incidence of expenditure cuts. 

This paper is a first cut at addressing that issue. I use household income 
and expenditure data from the Ghana Living Standards Survey (GLSS) to examine the 
question, "Who pays the taxes?" in Ghana. The exercise is admittedly incomplete, 
but the information it provides should be useful to policymakers and also should 
help direct future research efforts on the same theme. 

Sahn (1990) shows that this concern is often unfounded. Overall government 
expenditures and expenditures on health and education have risen as often as they 
have fallen in adjusting African economies. In addition, it is not generally 
true that government expenditures are progressive in Africa; the benefits often 
go more to the wealthy than to the poor. 



2. F I S C A L  P O L I C Y  AND ECONOMIC RECOVERY I N  GHANA 

Ghana i s  now wide ly  recognized as one o f  the  more i n t e r e s t i n g  and successful 
cases o f  adjustment i n  A f r i c a .  Ghana has fo l lowed the  standard p r e s c r i p t i o n  t o  
reduce f i s c a l  d e f i c i t s  w i t h  unusual v igo r ,  y e t  i t  accomplished t h i s  a t  the  same 
t ime t h a t  expenditures a c t u a l l y  rose. As one can see i n  F igure 1,' a l l  o f  the 
reduc t i on  i n  t he  f i s c a l  d e f i c i t  i s  due t o  the  r a p i d  increase i n  t a x  revenues 
du r ing  the  adjustment p r ~ g r a m . ~  Table 1 shows t h a t  t h i s  revenue recovery was 
broad-based: domestic d i r e c t  taxes, i n d i r e c t  taxes, and o ther  revenues (mostly 
g ran ts )  have a1 1 increased beyond the  l e v e l s  o f  t he  1 a te  1970s, wh i l e  t rade  taxes 
have recovered t o  roughly the  same l e v e l s .  Wi th in  these broad groupings, t rade 
taxes have c l e a r l y  s h i f t e d  toward import du t ies4  and away from taxes on cocoa 
exports.  This  p a r t l y  r e f l e c t s  conscious p o l i c y  decis ions t o  promote cocoa 
exports,  b u t  t h e  most dramatic dec l ines  i n  cocoa du t i es  have come s ince 1990, 
when i n t e r n a t i o n a l  cocoa p r i c e s  p l  ummeted and the  government p ro tec ted  1 ocal 
farmers by absorbing some o f  t h i s  shock through reduced d u t i e s  r a t h e r  than lower 
producer p r i ces .  

Among domestic i n d i r e c t  taxes, exc ise d u t i e s  (on a l c o h o l i c  beverages, 
tobacco, and s o f t  d r i n k s )  recovered qu i ck l y  a f t e r  t he  ERP began but  have s ince 
dec l ined r e l a t i v e  t o  GDP, w h i l e  revenues from the  sales t a x  and petroleum tax  
increased more gradua l ly .  The l a t t e r  t a x  has become p a r t i c u l a r l y  important (and 
con t rove rs ia l  ) i n  recent  years: the  a u t h o r i t i e s  have found i t  t o  be a convenient 
" t a x  handle" and have r a i s e d  du t i es  s u b s t a n t i a l l y .  For the  1993 budget, 
petroleum taxes are p ro jec ted  t o  t o t a l  one- th i rd of a l l  t a x  revenue, more than 
4 percent  o f  GDP (Botchwey 1993). This dramatic increase has fos tered a debate 
over t he  e q u i t y  o f  t h i s  tax, an issue t h a t  I w i l l  address i n  t h i s  paper. 

F i n a l l y ,  t h e  increase i n  domestic d i r e c t  t a x  revenues has come almost 
e n t i r e l y  through the  company t a x  (corporate income tax ) .  It i s  d i f f i c u l t  t o  say 
much about t he  incidence o f  t h i s  tax, because the  GLSS data are f o r  households, 
and t h e  l i n k s  between households and corporate ownership are no t  c lea r .  
Nevertheless, one would suspect t h a t  t he  corporate income tax  f a l l s  main ly  on the 
weal thy .  

' The data  i n  F igure 1 do n o t  inc lude spending t h a t  i s  f 
t i o n a l  p r o j e c t  a i d  f lows.  I nc lud ing  t h a t  spending y i e l d s  a 
2 and 3 percent  o f  GDP i n  recent  years (see Younger 1992). 

inanced by 
d e f i c i t  o f  

in te rna-  
between 

The Economic Recovery Program (ERP) began i n  1983, and the  government 
cont inues t o  work c l o s e l y  w i t h  the  World Bank and I n t e r n a t i o n a l  Monetary Fund, 
under t h e  r u b r i c  o f  several adjustment c r e d i t s .  

These f i g u r e s  inc lude both t a r i f f s  and sales taxes on imported goods. 







-5- 

3. INCIDENCE OF SPECIFIC TAXES I N  GHANA 

METHODOLOGY 

Economi s t s  have 1  ong recognized the  d i f f e rence  between the  s t a t u t o r y  
incidence o f  a  t a x  and i t s  economic incidence. Those the  law requ i res  t o  pay a  
t a x  are not  necessar i l y  those t h a t  s u f f e r  t he  dec l i ne  i n  purchasing power 
associated w i t h  t h e  t r a n s f e r  o f  resources t o  t h e  government. Rather, households 
whose demand and supply f o r  products and fac to rs  o f  product ion are r e l a t i v e l y  
e l  a s t i c  w i l l  genera l ly  s h i f t  t he  burden o f  the  tax  onto those whose demand and 
supply are  i n e l a s t i c ,  regardless o f  who a c t u a l l y  must pay the  tax.  Because 
economists are i n t e r e s t e d  i n  the  actual  we1 f a r e  changes t h a t  r e s u l t  from taxes, 
we would i d e a l l y  l i k e  t o  i d e n t i f y  t h e  economic r a t h e r  than s t a t u t o r y  incidence 
o f  a  tax.  I n  p rac t i ce ,  however, t h a t  i s  a  d i f f i c u l t  task, r e q u i r i n g  the  use o f  
general e q u i l  i brium model s  o f  t he  e n t i r e  e ~ o n o m y . ~  Not only i s  there  no such 
model f o r  Ghana, even t h e  basic b u i l d i n g  blocks o f  such a  model - a soc ia l  
accounting m a t r i x  and est imates o f  e l a s t i c i t i e s  - are lack ing.  Given these 
l i m i t a t i o n s ,  t h i s  paper estimates s t a t u t o r y  r a t h e r  than economic t a x  incidence 
i n  an ana lys is  t h a t  i s  comparable t o  Pechman (1985) f o r  t a x  p o l i c y  i n  the  United 
States, o r  Selowsky (1979) and Meerman (1979), who analyze t h e  incidence o f  
government expenditures i n  a  s i m i l a r  fashion. As Pechman po in ts  out, t he  
c o r r e l  a t  i on between s t a t u t o r y  and economic i ncidence i s h igh when househol ds ' 
excess demand func t ions  are i n e l a s t i c ,  so one way t o  i n t e r p r e t  these r e s u l t s  i s  
t h a t  they are  cond i t i ona l  on the  assumption t h a t  e l a s t i c i t i e s  are zero.6 

For consumption-based sales and excise taxes, I have ca lcu la ted t h e  amount 
t h a t  each household i n  t h e  GLSS pa id  i n  taxes based on i t s  consumption o f  t he  

7 taxed commodities and the  1988 tax  ra tes .  For d i r e c t  taxes - mostly taxes on 
d i f f e r e n t  sources o f  income - I have used the  associated income in format ion  and 
the  1988 income t a x  schedules.' To judge t h e  p rog ress i v i t y  o f  a  p a r t i c u  

Shoven and Whall ey (1984) discuss t h e  use o f  computable general equ i l  
models f o r  analyz ing t a x  po l  i c y  i n  the  Uni ted States. I am not  aware o f  any 
comparable work f o r  an A f r i can  economy, a1 though such work might be poss ib le  i n  
Cote d ' I v o i r e  and/or Cameroon, the  two countr ies w i t h  e x i s t i n g  household survey 
data and CGEs. 

a r  tax  

i b r i  um 

See Pechman (1985) f o r  a  d iscussion o f  t he  rea l ism o f  t h i s  assumption. 

' The GLSS inc ludes no usefu l  in fo rmat ion  on import  dut ies,  t h e  o ther  
important i n d i r e c t  t ax  i n  Ghana. 

Appendix I expla ins these ca lcu la t i ons  i n  d e t a i l .  



o r  combinations o f  taxes, I order  the  households by expenditureg and then p l o t  
t h e i r  cumul a t i v e  expenditures and cumulat ive t a x  payments against  t h e  cumul a t i v e  
p r o p o r t i  on o f  households - so-cal l  ed Lorenz curves. I f  expenditures are equal 
across households, t h i s  curve i s  a s t r a i g h t  l i n e  from the  o r i g i n  t o  (1, l ) .  The 
more convex the  curve, t he  greater  the  i n e q u a l i t y  o f  expenditures ( o r  t a x  
payments). I f  the  Lorenz curve f o r  a t a x  i s  more convex than t h a t  f o r  
expenditures, wea l th ie r  households are paying a d i sp ropo r t i ona te l y  l a r g e  share 
o f  the  t a x  r e l a t i v e  t o  t h e i r  expenditures: the  t a x  i s  progressive.  Exact ly  the 

10 opposi te i s  t r u e  i f  the  Lorenz curve f o r  the  t a x  i s  l ess  convex. As a summary 
measure, I c a l c u l a t e  a " p r o g r e s s i v i t y  c o e f f i c i e n t "  equal t o  the  area between the  
two curves. P o s i t i v e  values i n d i c a t e  a progressive tax, and vice-versa f o r  
negat ive values. The measure i s  bounded by - ( l+g)  and (1-g) where g i s  the  GIN1 
c o e f f i c i e n t  f o r  expenditures (equal t o  0.355 i n  the  case o f  t he  GLSS data) .  

COMPARISON OF GLSS TAX CALCULATIONS WITH ACTUAL TAX REVENUES 

Before examining the  household l e v e l  r e s u l t s ,  i t  i s  usefu l  t o  compare tax  
payments I est imated from the  GLSS w i t h  the  actual  t a x  revenues repor ted  by the  
government. Tab1 e 2 shows government revenues broken down by category, a1 ong 
w i t h  my est imates scaled up t o  na t i ona l  l e v e l s  by m u l t i p l y i n g  them by the  1988 
popu la t ion  o f  Ghana d i v i d e d  by the  populat ion i n  the  GLSS. As one can see, the  
f i g u r e s  f o r  sa les- tax revenue and w i thho ld ing  from wages and s a l a r i e s  correspond 
c l o s e l y  between the  two sources, wh i l e  t he  o thers  appear t o  d iverge by a l a r g e  
amount. Understanding these d i f f e rences  i s  important f o r  the  discussions o f  tax  
inc idence t h a t  f o l l o w .  The f a c t  t h a t  my self-employment taxes and "o ther "  d i r e c t  
taxes appear l a r g e r  than the  actual  t ax  revenues i s  probably j u s t  a func t i on  o f  
m i s c l a s s i f i c a t i o n .  I have inc luded household businesses' d a i l y  and annual tax  
i n  the  self-employment category, bu t  some o f  these taxes (espec ia l l y  the  annual 
taxes and 1 icense fees) probably belong under e i t h e r  the  company t a x  o r  the  non- 
t a x  revenues. S i m i l a r l y ,  I have compared households' repor ted t a x  payments from 
t h e  expendi ture survey w i t h  o ther  d i r e c t  taxes, on the  grounds t h a t  most o f  these 
expenditures are  probably f o r  p roper ty  taxes. But they could a l so  e n t a i l  payment 
o f  o the r  taxes o r  fees. Al together ,  my GLSS ca l cu la t i ons  f o r  these categor ies 
account f o r  o n l y  30 percent o f  self-employment, company, and o ther  d i r e c t  taxes 
combined. Th is  seems low, b u t  i s  probably n o t  unreasonable g iven t h a t  a 
household survey 1 i ke the  GLSS w i l l  no t  f i n d  a subs tant ia l  amount o f  company tax .  
I n  add i t i on ,  households i n  t h e  GLSS appear t o  have s u b s t a n t i a l l y  underreported 
t h e i r  incomes (Alderman and Higgins 1992). 

Using expenditure r a t h e r  than income as a measure o f  we1 f a r e  i s  p re ferab le  
because expenditure da ta  are general l y  more accurate than income data (A1 derman 
1992). Expenditure i s  a l so  more c l o s e l y  r e l a t e d  t o  a household's wealth ( o r  
"permanent income") under standard economic theory.  

Note t h a t ,  u n l i k e  expenditures, the  Lorenz curve f o r  the  tax  i s  no t  bound 
t o  be quasi-convex because t h e  households are ordered by expenditure f o r  both 
curves. 





The fact that estimated cocoa revenues are only 36 percent of actual 
revenues is probably due to farmers underreporting their sales. Average cocoa 
yields in Ghana are about 100 kilos per acre, while the average yield in the GLSS 
is only 35 kilos per acre, a shortfall almost exactly equal to the proportion of 
total cocoa revenues that the GLSS captures. l1 If underreporting increases with 
production (i.., larger farmers report proportionally less of their true 
harvest), the tax calculations that follow will appear more regressive than is 
actually the case. 

The GLSS data capture only 37 percent of the total revenues from the 
petroleum tax. The most 1 i kely explanation of this is that a large proportion 
of petroleum sales go to firms rather than to final consumers and thus do not 
show up in a household survey. Virtually all diesel fuel, for example, is 
consumed by industry (for transport and power generation) rather than by 
households. The same is probably true of a large proportion of gas01 ine sales. 
In the calculations that follow, I will attempt to account for these intermediate 
sal es wherever possi bl e. 

The GLSS calculations for excises taxes are a1 so we1 1 below actual revenues, 
a fact that cannot be accounted for by intermediate sales. Rather, it seems 
1 i kely that households underreport consumption of these goods in the survey. It 
also seems 1 i kely that households with large expenditures on alcohol and tobacco 
will be more likely to underreport their true consumption. If, in addition, con- 
sumption of these i tems increases more than proportionally with income, wealthier 
households wi 1 1  have underreported their consumption by proportional ly more than 
poorer ones, so the tax burden will appear more regressive than it actually is. 

With these reservations on the qua1 ity of the GLSS data in mind, I now turn 
to my estimates of the progressivity of each of these taxes. 

RESULTS ON TAX INCIDENCE 

Direct Taxes 

Consider first the direct taxes (Figures 2-7). Income taxes are withheld 
from the wages and salaries of employees in the formal sector. The vast majority 
of these employees work either in the civil service or public enterprises, 
although a few large private enterprises also withhold income tax. The tax is 
progressive, which is consistent with the findings of Alderman, Canagarajah, and 
Younger (1993) that public-sector employees' households are still somewhat better 

l1 I have explored a variety of other possibilities for the low levels of cocoa 
product ion in the GLSS, i ncl udi ng underreport i ng due to sharecropping, production 
from corporations (including the Cocoa Marketing Board), rather than households, 
and an underrepresentation of cocoa farmers in the GLSS sample framework. None 
of these factors provides a satisfactory explanation of the low production 
figures . 















o f f  than  t h e  p o p u l a t i o n  i n  genera l ,  desp i t e  the  much-publ ic ized d e c l i n e  i n  
p u b l i c - s e c t o r  s a l a r i e s  d u r i n g  t h e  e a r l y  1980s. 

" D a i l y  taxes"  a re  c o l l e c t e d  mos t l y  f rom smal l -scale,  self-employed 
businesses as presumptive income taxes. Seven hundred households, 23 percent  o f  
t h e  sample, p a i d  t h i s  t y p e  o f  t a x  d u r i n g  t h e  year ,  r e f l e c t i n g  t he  l a r g e  number 
o f  households engaged i n  self-employed a c t i v i t i e s  and t h e  widespread use o f  t h i s  
t a x .  As one can see i n  F igure  3, t h e  t a x  i s  s l i g h t l y  progress ive,  b u t  
e s s e n t i a l l y  p r o p o r t i o n a l  a t  t h e  lower  end o f  t h e  expendi ture d i s t r i b u t i o n .  

"Annual taxes  and l i censes "  a re  income taxes and l i c e n s e  fees .  The income 
taxes  most 1  i k e l y  p e r t a i n  t o  1  a rger  fami ly-owned e n t e r p r i s e s  t h a t  f i l e  an annual 
income-tax r e t u r n .  These f i r m s  may o r  may n o t  be incorpora ted .  The l i censes  
cou ld  cover  a  wide range o f  government fees, some o f  which may n o t  be r e l a t e d  t o  
i ncome-earni ng a c t i v i t i e s  (e.g., automobi 1  e  1  icenses) , b u t  are s t i  11 i n c l  uded i n  
t h e  household e n t e r p r i s e s '  costs .  Fewer households pay these taxes and fees, and 
t h e i r  impact i s  v e r y  p rogress ive  (F igure  4 ) .  

Only 27 households r e p o r t  earn ing  d iv idends,  which i s  n o t  s u r p r i s i n g  g iven  
t h a t  most Ghanaian businesses a re  family-owned o r  h e a v i l y  leveraged. But  i t  i s  
t r u e  t h a t  these  27 households a re  i n  t h e  h i ghes t  expendi ture dec i l es ,  so t h a t  t he  
t ax ,  w h i l e  un impor tant ,  i s  h i g h l y  p rogress ive  (F igure  5 ) .  

The l a s t  d i r e c t  t a x  on which t h e  GLSS prov ides  i n f o r m a t i o n  comes from 
responses t o  t h e  quest ion,  "Have t h e  members o f  your  household spent money on 
taxes  i n  t h e  p a s t  12 months?," asked i n  t h e  expendi tures s e c t i o n  o f  t h e  survey. 
It seems 1 i k e l y  t h a t  these r e p o r t e d  payments a re  f o r  e x p l i c i t  t a x  payments, such 
as p r o p e r t y  t axes  o r  income taxes p a i d  i n  an annual t a x  re tu rn ,  r a t h e r  than  t h e  
taxes  t h a t  a re  hidden i n  t h e  p r i c e  o f  purchased goods o r  w i t hhe ld  s a l a r i e s .  
Nevertheless, t h i s  ca tegory  cou ld  double-count taxes  repo r ted  elsewhere i n  t he  
survey. It a l s o  seems l i k e l y  t h a t  households over repor ted  these payments, 
e s p e c i a l l y  those households whose t r u e  t a x  payments a re  zero: many people would 
be r e l u c t a n t  t o  t e l l  an unknown, o f f i c i a l - l o o k i n g  i n t e r v i e w e r  t h a t  they  d i d  n o t  
pay any taxes.  I f  t h e  tendency t o  exaggerate ac tua l  t a x  payments i s  h i ghe r  a t  
t h e  1 ow end o f  t h e  expend i tu re  d i s t r i b u t i o n ,  t h i s  t a x  w i l l  appear more reg ress i ve  
than  i t  a c t u a l l y  i s .  I n  any event, t h e  t a x  as repo r ted  i s  s l i g h t l y  progress ive,  
b u t  most o f  t h e  p r o g r e s s i v i t y  comes i n  t h e  upper h a l f  o f  t h e  expendi ture 
d i s t r i b u t i o n  (F igu re  6) .  

F i n a l l y ,  combining a l l  forms o f  d i r e c t  t a x a t i o n  repo r ted  i n  t h e  survey,'' 
we f i n d  t h a t  income and p r o p e r t y  taxes  a re  p rogress ive  as a group, as one would 
expect  (F i gu re  7 ) .  

l2 T h i s  i nc l udes  t h e  taxes  repo r ted  i n  t h e  expendi tures sec t i on  o f  t h e  survey, 
which may l ead  t o  some double-count ing. 



Domestic Indirect Taxes 

The impact of the sales tax is essentially proportional (Figure 8). This 
is surprising in an economy where agriculture, which is not affected by the sales 
tax, accounts for about half of GDP. Nevertheless, Alderman and Higgins (1992) 
find income el asticities of the demand for food to be very high in Ghana, between 
0.9 and 1.0 in all of their estimates. Thus, higher expenditure households 
include only a slightly smaller proportion of non-taxed food in their consumption 
than poor households do. Beyond this unusual feature of Ghanaians' expenditures, 
it is also true that the survey questionnaire often combines items that are 
likely to be taxed with those that probably are not, which would bias this 
estimate of progressivity toward zero. For example, wealthier households are 
probably more likely to buy prescription medicines (which are taxed), while poor 
households buy traditional medicines (which are not), yet both are included in 
one expenditure category. Nevertheless, the high income elasticities for food 
demand imply that a sales tax is unlikely to be very progressive in Ghana. 

Figures 9 through 12 show the incidence of major non-petroleum excise taxes. 
The information on these taxes is perhaps the most suspect in this study. It 
appears that the consumption of alcoholic beverages and tobacco is underreported 
in the survey, probably in a way that makes the tax burden appear more regressive 
than it actually is. In addition, the survey information on alcohol consumption 
has the same problem of "category confusion" that the sales tax does: all 
alcohol is lumped together, whether it is beer (which is taxed) or akpteshie, a 
local gin that effectively avoids taxes because it is produced in the informal 

, sector. These problems make the excise taxes on alcohol and tobacco appear less 
progressive than one might have thought, with the latter looking like a highly 
regressive tax. 

In addition to direct expenditures on a1 cohol , a1 cohol accounts for a 1 arge 
percentage of the expenditures on weddings and funerals, and a proportion of 
expenditures reported for "meals taken outside the home" are probably for 
alcoholic beverages. To account for this, I have included 50 percent of the 
expenditures on weddings and funeral s and 20 percent of expenditures for dining 
out with the direct expenditures on alcohol to produce a "combined" estimate of 
the excise tax on alcohol. This tax is essentially proportional (Figure 11). 

The last important excise tax is on non-alcoholic beverages (soft drinks). 
Relatively few households report expenditures on this i tem and revenues are lower 
than those from beer and tobacco, but the tax is more progressive than the other 
excise taxes (Figure 12). Figure 13 shows that the sum of all excise taxes 
(alcohol, both direct and indirect; tobacco; and soft drinks) is regressive 
(subject to the caveat on underreporting of consumption of these items). 

The petroleum tax is the most controversial tax in Ghana. It is essentially 
an excise tax whose importance has grown tremendously in the past few years. As 
one can see from Figures 14 through 18, calculating its incidence across the 
expenditure distribution is not straightforward. To begin, Figure 14 shows that 
the tax on gas01 ine and motor oil coming from households' direct consumption of 
these items is highly progressive, but only 49 households in the GLSS survey 

























repor ted  consuming them. This  is  not  s u r p r i s i n g ;  automobile ownership i s  s t i l l  
r a r e  i n  Ghana.13 Most o f  t h e  consumption o f  petroleum products  i s  by f i rms  
r a t h e r  than households,  so  understanding t h e  incidence r e q u i r e s  ( a t  a minimum) 
t r a c i n g  t h e  impact through an input-output  t a b l e .  No such t a b l e  e x i s t s  f o r  
Ghana, but I have t r i e d  a t  l e a s t  t o  cap ture  t h e  impact of  t h e  petroleum t a x  on 
t h e  pub l i c  t r a n s i t  s e c t o r  by assuming t h a t  20 percent  of  t h e  c o s t s  of  t r a n s p o r t  
a r e  f o r  f u e l .  ( Input-output  t a b l e s  i n  Niger, Cameroon, and Madagascar a l l  have 
c o e f f i c i e n t s  nea r  0.2 f o r  t h e  va lue  o f  petroleum inpu t s  t o  t h e  t r a n s p o r t  s e c t o r . )  
Consumption of  t r a n s p o r t  s e r v i c e s  i s  much more balanced ac ros s  the expendi ture  
d i s t r i b u t i o n  than consumption of  gasol  i n e  s o  t h a t  t a x a t i o n  o f  t r a n s p o r t  s e r v i c e s  
(through t h e  t a x  on gasol i ne )  i s  roughly proport ional  (Figure 15) .  Combining 
t h e s e  two sources  of  t a x  revenue from gasol i n e  y i e l d s  a very progress ive  t ax .  
Taxes on kerosene, on t h e  o t h e r  hand, a r e  very r eg re s s ive  (Figure 16).  
Consumption of  kerosene i s  remarkably f l a t  a c ros s  households, s o  t h a t  t h e  burden 
of  t a x e s  from t h i s  source  f a l l s  d i sp ropor t i ona t e ly  on poorer  households. 

Because gasol  i n e  and d i e s e l  fuel a r e  o f t e n  consumed by f i rms  a s  in te rmedia te  
i n p u t s  r a t h e r  than  by households, i t  i s  i napp rop r i a t e  t o  add up t h e  ac tua l  t a x  
payments c a l c u l a t e d  from t h e  GLSS t o  e s t ima te  t h e  ove ra l l  impact of  t h e  petroleum 
t a x e s .  I n s t ead ,  I have ca l cu l a t ed  a weighted sum o f  consumption of d i f f e r e n t  
petroleum products  based on each i tem's  sha re  i n  t h e  ove ra l l  consumption of  
petroleum i n  the e n t i r e  economy i n  1988. I base each household's proport ion o f  
t o t a l  kerosene and g a s o l i n e  consumption ( d i r e c t  and through t r a n s p o r t )  on t h e  
ac tua l  d a t a  r epo r t ed  above, and I assume t h a t  d i e s e l  consumption i s  proport ional  
t o  household expenditures.14 Figure 18 shows t h a t  t h i s  weighted sum i s  mi ld ly  
progress ive .  

Taxes on International Transactions 

T a r i f f s  on imports  have been and cont inue t o  be an important source of  t a x  
revenue i n  Ghana. Unfortunately,  t h e  GLSS does not  d i s t i n g u i s h  between imports 
and domest i c a l  l y  produced goods i n  i t s  ques t i onna i r e .  In add i t i on ,  many imports 
a r e  i n t e rmed ia t e  goods, which would need t o  be t r aced  through an input-output 
t a b l e .  Given t h i s  l a c k  of  information,  one can only guess a t  t h e  incidence of  
t a r i f f s ,  but  i t  i s  probably no t  much d i f f e r e n t  from t h e  roughly proport ional  
inc idence  o f  t h e  s a l e s  t a x  (which f a l l s  only on formal s e c t o r  goods).  

l3 In a d d i t i o n ,  c i v i l  s e r v a n t s  who use government veh ic l e s  gene ra l l y  do not  pay 
f o r  gasol  i ne. 

l4 Diesel i s  used p r imar i l y  f o r  t r u c k s  t h a t  t r a n s p o r t  goods r a t h e r  than people,  
s o  i t s  consumption w i l l  no t  show up i n  a household survey (a1 though some c a r s  and 
buses a l s o  use d i e s e l ) .  Assuming t h a t  t h e  impact of  a t a x  on d i e s e l  o i l  i s  
p ropor t iona l  t o  household expendi ture  seems reasonable  given t h a t  both 
t r a n s p o r t a t i o n  expendi tures  and expendi tures  on i tems t h a t  a t t r a c t  a s a l  e s  t a x  
a r e  spread evenly ac ros s  t h e  expendi ture  d i s t r i b u t i o n .  



The one o the r  important  t a x  on i n t e r n a t i o n a l  t ransac t ions  i s  t he  t a x  on 
cocoa exports .  According t o  t h e  World Bank (1991), t h i s  t a x  amounted t o  128,677 
ced is  per  t o n  i n  t he  1987/88 cropping season.'' Using t h i s  f i g u r e  and farmers' 
repo r ted  sales (by weight) i n  t he  survey y i e l d s  t h e i r  t a x  payments. As Figure 
19 shows, t h i s  t a x  i s  both regress ive  and pa id  by r e l a t i v e l y  few households (13 
percent  o f  t he  survey). As I argued i n  the  l a s t  sect ion, however, t h i s  est imate 
may be more regress ive  than t r u e  t a x  payments, i f  l a r g e r  farmers underreport  
t h e i r  sa les by more than small farmers do. Nevertheless, t he  argument seems l e s s  
persuasive i n  t h i s  case than i t  does f o r  t he  case o f  exc ise taxes on tobacco and 
a lcohol  : it i s  easy t o  understand why heavy consumers o f  tobacco and alcohol 
would underrepor t  t h e i r  consumption more severely, bu t  a l l  farmers have an 
i n c e n t i v e  t o  underrepor t  t h a t  i s  p ropor t iona l  t o  t h e i r  actual  output.  I f  cocoa 
sales represent  t h e  b u l k  o f  t h e i r  income, t h i s  a1 so imp1 i e s  t h a t  t he  underreport-  
i n g  i s  evenly spread across the  expenditure d i s t r i b u t i o n .  

l5 Th is  i s  t h e  c e n t r a l  government's actual  t a x  revenue. I n  add i t ion ,  t h e  Cocoa 
Market ing Board's cos ts  a re  very  high, and one could argue t h a t  these are 
e s s e n t i a l l y  a t a x  on farmers, combined w i t h  a t r a n s f e r  t o  Cocoa Board employees. 
I have n o t  inc luded these excessive market ing costs i n  my ca l cu la t i ons  here. 





4. INTERPRETING THE RESULTS: HAS FISCAL STABILIZATION THROUGH 
INCREASED TAX REVENUES HURT THE POOR I N  GHANA? 

A convinc ing answer t o  t h i s  quest ion could on ly  come from a much more 
ambit ious study than t h i s  one. Nevertheless, the  household data from the  GLSS 
combined w i t h  the  government's revenue data prov ide i n t e r e s t i n g  in fo rmat ion  tha t ,  
i f  no t  conclus ive,  i s  suggest ive o f  the  changes i n  t a x  incidence i n  Ghana dur ing  
the  ERP. Between f i s c a l  1981/82 and 1987, t a x  revenues increased from 5 t o  12 
percent o f  GDP. Table 3 shows t h a t  about 70 percent o f  t h i s  increase came from 
cocoa expor t  d u t i e s  and non-petrol  eum excise taxes, both o f  which are regressive 
taxes according t o  t h e  GLSS data, which would make one be l i eve  t h a t  the  t a x  
s t r u c t u r e  became more regress ive  i n  t h i s  per iod.  Nevertheless, t he  data on the  
cocoa t a x  are q u i t e  mis leading when t h i n k i n g  about cocoa farmers' we1 fa re .  Whi 1 e 
i t  i s  t r u e  t h a t  t h e  government's f i s c a l  revenues from the  cocoa rose subs tant ia l  - 
l y  i n  t h i s  per iod,  so d i d  farmers' r e a l  revenues. Before 1982, t he  h i g h l y  
overvalued exchange r a t e  meant t h a t  the  cedi value o f  cocoa sales was very low, 
l eav ing  very l i t t l e  f o r  the government, t he  Cocoa Board, and farmers t o  share 
between them. Bas i ca l l y ,  t he  1 ions '  share o f  cocoa earnings a c t u a l l y  went t o  
importers who bought t he  f o r e i g n  exchange proceeds a t  a very low exchange ra te .  
The deva lua t ion  reduced t h a t  impl i c i t  subsidy t o  importers and made i t  ava i l ab le  
t o  both the  government and farmers. Thus, both f i s c a l  revenues from cocoa du t i es  
and farmers' r e a l  producer p r i c e s  rose a f t e r  t he  ERP began. 

To account f o r  t h i s  phenomenon, I have adjusted the  data on cocoa revenues 
t o  i nc lude  an i m p l i c i t  t a x  from exchange r a t e  overva lua t ion  equal t o  ha l f  the  
d i f f e r e n c e  between the  o f f i c i a l  and p a r a l l e l  exchange r a t e s  t imes the  in te rna-  
t i o n a l  p r i c e  l e s s  15 percent (which i s  genera l l y  considered a reasonable 
market ing margin f o r  domestic and i n t e r n a t i o n a l  t ranspor t  and processing).  Given 
the  severe overva lua t ion  o f  t he  currency i n  the  1970s and e a r l y  1980s, t h i s  
adjustment i s  a very l a r g e  number, as much as 15 percent o f  GDP i n  some years. 
I nc lud ing  i t  makes cocoa taxes the  dominant source o f  t a x  revenue u n t i l  the  l a t e  
1980s (Table 4). Th is  a l so  imp l i es  t h a t  t he  government's reduced r e l i a n c e  on 
cocoa taxes have made the  o v e r a l l  t a x  system considerably more progressive. 

To be concrete, I have ca l cu la ted  a Lorenz curve f o r  a l l  t a x  revenues i n  
1977/78, 1981/82, 1987, and 1990, us ing  weights impl i e d  by the  government's 
revenue f i g u r e s  from Table 4 (which inc lude the  cocoa t a x  adjustment) f o r  each 
o f  those years and propor t ions  o f  expenditures from the  1987/88 GLSS.16 Figure 
20 shows t h a t  i n  both 1977/78 and 1981/82, the o v e r a l l  t a x  system i n  Ghana was 

l6 For t h e  two main taxes on which GLSS provides no usefu l  in format ion,  imports 
and t h e  company tax, I have assumed t h a t  t he  inc idence i s  equal t o  t he  sales t a x  
inc idence and the  annual income t a x  incidence, respec t i ve l y .  I assume t h a t  the  
small amounts i n  "o ther "  categor ies are a l l  d i s t r i b u t e d  p r o p o r t i o n a l l y  t o  
expenditures . 









regress ive ,  and t o  t h e  same ex ten t  i n  each year.  Th i s  s imp ly  r e f l e c t s  t h e  
dominance o f  cocoa i n  t h e  t a x  s t r u c t u r e .  By 1987, however, t h e  t a x  system had 
much l e s s  r e g r e s s i v e  as exc i se  taxes, income taxes,  and sa les  taxes became 
i n c r e a s i n g l y  impor tan t .  The da ta  f o r  1990, t h e  most r ecen t  ava i l ab le ,  show 
f u r t h e r  improvement t o  a p r o p o r t i o n a l  o v e r a l l  t a x  burden. Thus, t h e  t a x  p o l  i c i e s  
o f  t h e  ERP appear t o  have had a  f avo rab le  e f f e c t  on t h e  o v e r a l l  d i s t r i b u t i o n a l  
impact o f  Ghana's t a x  system. 



5. CONCLUDING THOUGHTS ON TAX POLICY I N  GHANA 

It i s  important  t o  remember t h a t  p r o g r e s s i v i t y  i s  no t  t he  on l y  measure o f  
a good tax .  P o l i c y  makers must a l so  consider the  tax ' s  impact on economic 
e f f i c i e n c y  ( d i s t o r t i o n s  t o  the  a l l o c a t i o n  o f  resources), i t s  admin i s t ra t i ve  
e f f i c a c y  (whether i t  i s  a good " tax  handle"), and, o f  course, t he  u t i l i t y  o f  the  
corresponding government expenditures. Nevertheless, p r o g r e s s i v i t y  does matter,  
n o t  l e a s t  a t  t h e  p o l i t i c a l  l e v e l  where arguments t h a t  a t a x  "hur ts  t he  poor" are 
o f t e n  more persuasive than considerat ions o f  economic o r  admin i s t ra t i ve  
e f f i c i e n c y .  

The c a l c u l a t i o n s  I have presented here, wh i l e  rough, can help t o  in fo rm the 
debate on t a x  po l  i c y  i n  Ghana i n  several ways. F i r s t ,  the  broad-based taxes are 
e i t h e r  p ropo r t i ona l  ( i n  t he  case o f  t he  sales tax)  o r  progressive ( the  income 
taxes).  Because broad-based taxes are usua l l y  l e s s  d i s t o r t i o n a r y  than p a r t i c u l a r  
exc ise taxes o r  taxes on trade, i t  appears t h a t  moving toward a g rea te r  r e l i a n c e  
on broad-based taxes would improve both equ i t y  and economic e f f i c i ency . "  To 
t h a t  end, t he  government's p r o j e c t  t o  e s t a b l i s h  a value-added t a x  (VAT) i s  
welcome. A VAT's incidence should be s i m i l a r  t o  the  sales tax,  bu t  c o l l e c t i o n  
i s  se l f -en fo rc ing  and thus more e f f i c i e n t  admini s t r a t i v e l y .  Along the  same 
1 i nes, t h e  government's con t i nu ing  attempts t o  assess reasonable presumptive 
taxes on se l  f-empl oyed enterpr ises,  whi 1 e the  cause o f  much complaining, appear 
t o  be an equ i tab le  source o f  revenue. 

Despite t h e ,  i n t e n t i o n  t o  e s t a b l i s h  b e t t e r  broad-based taxat ion,  the  
government has i n  f a c t  i nc reas ing l y  turned t o  two narrow taxes, on petroleum and 
cocoa, i n  the  pas t  two years. The 1993 budget statement (Botchwey 1993) shows 
petroleum taxes p rov id ing  about one- th i rd  o f  a l l  revenues and cocoa du t i es  
another 20 percent.  As I have shown, t he  petroleum t a x  appears t o  be propor t ion-  
a l  o r  s l  i g h t l y  progressive i n  Ghana, so complaints t h a t  the  recent  gas01 inelfr ice 
increases are fa1  1 i n g  d i  spropor t ionate ly  on the  poor appear unfounded. I n  
add i t i on ,  o the r  economic arguments favo r  t ax ing  petroleum products : there  are 
negat ive e x t e r n a l i t i e s  associated w i t h  t h e i r  consumption ( p o l l u t i o n ) ;  t h e i r  
consumption i s  c o r r e l a t e d  w i t h  the  use o f  pub1 i c  serv ices (roads); and demand f o r  
petroleum products i s  probably i n e l a s t i c ,  so t h a t  t he  e f f i c i e n c y  consequences are 
m i  nor. One should doubt whether these f a c t o r s  have been considered expl i c i  t l y  
i n  s e t t i n g  t h e  cu r ren t  t a x  ra tes ,  bu t  they do favo r  some l e v e l  o f  t a x a t i o n  on 
petroleum. Wi th in  the  group o f  petroleum products, t he  consumption pa t te rns  i n  
t he  GLSS suggest t h a t  t a x e s  on kerosene are regressive, wh i l e  those on o ther  
products are comparably progressive. Thus, a government concerned about the 

l7 The o n l y  open quest ion i s  t he  admin i s t ra t i ve  costs associated w i t h  
c o l l e c t i n g  such taxes. 

18 This  c a l c u l a t i o n ,  however, i s  subject  t o  a considerable margin o f  e r ro r .  



effect of petroleum taxes on the poor might tax gasoline and diesel oil more 
heavi ly than kerosene. 

There are no comparable arguments to defend the cocoa duty. Because of the 
tradition of cocoa taxation in Ghana and the monopoly on marketing, this tax 
provides a good tax handle, but it is clearly distortionary and also appears to 
be regressive. A principal goal of tax pol icy in Ghana should be to rep1 ace this 
duty with other revenues that are more efficient and equitable. The consumption 
and production patterns in the GLSS show that the 1 atter criterion is easily met: 
virtually any tax (with the possible exception of non-petroleum excise taxes) is 
more equi tab1 e than the cocoa duty. It a1 so seems 1 i kely that the cocoa duty is 
among the most distortionary taxes in Ghana, because it discourages production 
of one of the country's most competitive exports. 

Overall, the concern that fiscal stabilization has hurt the poor in Ghana 
seems unfounded. Reduced reliance on cocoa duties and increased recourse to more 
progressive direct taxes and the petroleum duty have lessened the poor's share 
of the overall tax burden. This does not mean that the poor are not paying more 
in taxes than they used to - virtually everyone in Ghana is probably paying more 
- but the increased burden on the poor has been less relative to their incomes 
(and, a fortiori, absolutely) than that for the rich. It is still possible, of 
course, that the overall changes in fiscal pol icy have hurt the poor, but only 
if the incidence of the benefits of government expenditure is highly regressive. 
While a careful examination of such incidence would be a difficult project (see 
Meerman 1979, or Selowsky 1979), Sahn (1990) and Alderman (1990) cast doubt on 
whether ad justment has shifted expenditures toward the weal thy in Africa and 
Ghana. Thus, to argue that the ERP's fiscal pol icy reforms have hurt the poor 
in Ghana seems implausible. 



APPENDIX I 
DESCRIPTION OF TAX CALCULATIONS 

This  appendix describes i n  d e t a i l  how I have est imated the  d i f f e r e n t  taxes 
pa id  by each household i n  t he  GLSS. The data come from the  1987-88 survey only,  
and I use a  somewhat reduced data se t  (3,035 households ins tead o f  3,200) based 
on extensive c lean ing  done a t  the  Cornel 1  Food and N u t r i t i o n  Pol i c y  Program (see 
Alderman and Higgins 1992).19 Given the  assumption o f  zero p r i c e  and income 
e l a s t i c i t i e s ,  which i s  inherent  i n  t h i s  paper, I could apply any s e t  o f  t a x  ra tes  
t o  t h e  data, b u t  I have chosen the  1988 r a t e s  wherever possib le.  

DIRECT TAXES 

The GLSS asks each person over s i x  years o l d  about h i s j h e r  pr imary and 
secondary jobs  i n  t h e  pasbweek and the  pas t  year .  For each job, t he  survey a1 so 
asks whether income taxes were wi thheld.  For those jobs where the  respondent 
r e p o r t s  having taxes wi thheld,  I have ca l cu la ted  the  amount based on the  1988 tax  
tab les  (Table A.1), app l ied  t o  each job.20 I n  theory, employees may f i l e  t a x  
re tu rns  a t  t he  end o f  t he  year  t o  c la im  a  refund ( o r  pay add i t i ona l  amounts 
owed), b u t  i n  p r a c t i c e  they  do not, so I take the  amount w i thhe ld  as a  f i n a l  tax. 
I based t h e  t a x  r a t e  app l ied  t o  a  j o b  on the  income t h a t  t he  j o b  would generate 
i n  an e n t i r e  year  (as the  t a x  a u t h o r i t i e s  do when they e s t a b l i s h  a  w i thho ld ing  
amount), even though the  t o t a l  amount pa id  i n  taxes i s  a  func t i on  o f  t he  number 
o f  weeks worked a t  t he  j o b  i n  the  past  year.  A  progressive t a x  schedule imp1 i e s  
t h a t  those working l e s s  than 52 weeks i n  t h e  previous year  a t  a  j o b  have had too  
much t a x  w i thhe ld .  On t h e  o ther  hand, those t h a t  have more than one j o b  have had 
t o o  l i t t l e  wi thheld,  even i f  both jobs are subject  t o  w i thho ld ing .  A f t e r  
c a l c u l a t i n g  taxes p a i d  by each i n d i v i d u a l ,  I sum a t  t he  household l e v e l .  

I n  a d d i t i o n  t o  wage income, taxes were w i thhe ld  on d iv idend income a t  a  r a t e  
o f  30 percent  i n  1988.21 I have ca l cu la ted  the  t a x  by m u l t i p l y i n g  t h i s  r a t e  by 
the  householdy s  repor ted  annual d iv idend income. 

Other i n fo rma t ion  on d i r e c t  taxes comes d i r e c t l y  from the  survey. For 
households invo lved i n  self-employed a c t i v i t i e s ,  t he  GLSS asks about cos ts  f o r  
" d a i l y  taxes" and "annual taxes and 1  icenses. " The revenue a u t h o r i t i e s  c o l l e c t  
d a i l y  taxes from c e r t a i n  small en terpr ises  ( t a x i  d r i ve rs ,  market t raders,  small 

l9 For d e t a i l s  on the  survey, see World Bank (1989). 

20 The t a x  a u t h o r i t i e s  have no way t o  match a  person across jobs, so they do 
no t  w i thho ld  based on t o t a l  income, bu t  on ly  income from a  p a r t i c u l a r  job. 

The r a t e  i s  now 10 percent  and the  t a x  i s f i n a l  . 





r e t a i l  operat ions, e tc . )  as a  presumptive income tax .  Tax c o l l e c t o r s  es tab l i sh  
an amount t h a t  t he  self-employed businessperson i s  presumed t o  make based on h i s  
o r  her  a c t i v i t y ,  inventory,  etc. ,  and c o l l e c t  t h a t  amount on a  d a i l y  basis.  The 
r a t i o n a l e  f o r  t h i s  i s  t h a t  i t  enables operat ions t h a t  are su re l y  l i q u i d i t y -  
constra ined t o  avo id  paying a  l a r g e  amount o f  taxes a t  one t ime. Again, the  
business person i s  allowed, t h e o r e t i c a l l y ,  t o  f i l e  a  r e t u r n  a t  t he  end o f  the  
year  t o  c l a i m  a  refund, bu t  no one a c t u a l l y  does so, so the  amount w i thhe ld  i s  
the  amount paid.  

Larger en te rp r i ses  do f i l e  t a x  re tu rns  and pay income taxes based on the  
yea ry  s  p r o f i t s .  These cou ld  be e i t h e r  i n d i v i d u a l  re tu rns  o r  corporate re turns ,  
depending on the  nature o f  the  operat ion.  While I have inc luded a l l  o f  these 
taxes under "self-employment t ax "  i n  t h i s  paper, some o f  i t  probably should f a l l  
under the  "company tax . "  License fees apply t o  a  v a r i e t y  o f  formal and in formal  
a c t i v i t i e s .  

F i n a l l y ,  i n  t he  sec t ion  o f  the  survey t h a t  deals w i t h  household expendi- 
tu res ,  t he re  i s  a  quest ion about taxes p a i d  i n  t he  past  year.  I have inc luded 
t h i s  amount as a  proper ty  tax,  al though t h i s  r i s k s  double-counting w i t h  the  
in fo rmat ion  from f a m i l y  businesses. This  i s  t he  most l i k e l y  category f o r  t h i s  
item, because our own experience a t  CFNPP suggests t h a t  survey respondents are 
genera l l y  unaware o f  t he  amount w i thhe ld  from t h e i r  paychecks o r  t he  amount o f  
sa les/exc ise t a x  i m p l i c i t  i n  t he  goods they buy, so any r e p o r t i n g  o f  taxes pa id  
i s  1  i k e l y  t o  r e f e r  t o  e i t h e r  self-employed a c t i v i t i e s  o r  p roper ty  taxes, where 
payment i s  e x p l i c i t .  

INDIRECT TAXES 

I n  1988, t h e  standard sales-tax r a t e  was 25 percent,  and the  a u t h o r i t i e s  
l e v i e d  the  t a x  on producers a t  the  f a c t o r y  gate. To c a l c u l a t e  the  amount o f  t a x  
imp1 i c i t  i n  t h e  purchase p r i c e  o f  goods, I have assumed t h a t  r e t a i l e r s  mark up 
p r i c e s  by 50 percent  o f  t he  wholesale p r i c e  and, i n  con junc t ion  w i t h  the  25 
percent t a x  r a t e ,  worked backward t o  a  wholesale p r i ce ,  which I then m u l t i p l y  by 
25 percent  t o  ge t  the  amount o f  t a x  paid. Table A.2 1  i s t s  a l l  t he  purchased 
consumption i tems t h a t  t he  GLSS survey asks about, along w i t h  an i n d i c a t i o n  o f  
whether sa les taxes are l i k e l y  t o  apply t o  these i tems. I n  the case o f  durable 
goods, I have assumed t h a t  sales t a x  i s  pa id  on ly  on the  "use value" o f  the i tem 
f o r  t he  cu r ren t  year,  as ca l cu la ted  by Johnson, McKay, and Round (1989). 

For t he  excise taxes on a l c o h o l i c  beverages, s o f t  d r inks ,  and tobacco, the 
Nat ional  Revenue Sec re ta r i a t  prov ided me w i t h  est imates o f  the  markups f o r  1993. 
I have used those est imates - 0.34, 0.31, and 0.42, respec t i ve l y  - i n  a  s i m i l a r  
c a l c u l a t i o n  t o  work backward from purchase p r i c e  t o  t a x  pa id  per  u n i t .  Because 
the  vas t  m a j o r i t y  o f  a l c o h o l i c  beverages consumed i s  beer, I have used the  t a x  
r a t e s  and markups t h a t  apply t o  i t  only. One cannot separate beer from o ther  
a1 coho1 , i n c l u d i n g  t r a d i t i o n a l  d r i n k s  1  i ke akpteshie, i n  the GLSS survey. 





Petroleum taxes are more d i f f i c u l t  t o  ge t  in fo rmat ion  on, l a r g e l y  because 
o f  t h e i r  po l  i t i c a l  s e n s i t i v i t y .  To c a l c u l a t e  the  percentage o f  r e t a i l  p r i c e  t h a t  
went t o  taxes i n  1988, I have d i v ided  the  t o t a l  1988 petroleum t a x  revenue (8.485 
b i  11 i o n  cedis)  by the  volume o f  a1 1  p e t r o l  products consumed (930 m i l  1  i o n  1 i t e r s )  
f o r  an imp1 i e d  average t a x  take o f  9.12 cedis per  l i t e r .  I then d i s t r i b u t e  t h i s  
amount p ropo r t i ona l  l y  among gasol ine, d iese l ,  and kerosene by assuming t h a t  t he  
r a t i o  o f  t a x  r a t e s  on these th ree  i tems was the  same i n  1988 as i n  1991 ( the  on ly  
year  f o r  which I have actual  t a x  ra tes ) .  This  y i e l d s  a  t a x  r a t e  o f  10.6 cedis 
per  1  i t e r  f o r  gasol ine,  which I apply t o  the  i tem "gasol i n e  and motor o i l  ," and 
8.5 ced is  pe r  l i t e r  f o r  kerosene, which I apply t o  "o ther  f u e l  f o r  cooking o r  
1  i g h t i n g  (gas, kerosene, etc . ) . "  To ge t  a  percentage o f  r e t a i l  p r i ce ,  I d iv ided  
t h e  1988 average p r i c e  o f  gaso l ine  and kerosene i n  Accra by these amounts, 
y i e l d i n g  r a t i o s  o f  0.203 and 0.156, respec t i ve l y .  

The l a s t  major t a x  t h a t  I consider i s  t he  cocoa duty. The World Bank (1991) 
est imates t h a t  cocoa d u t i e s  were 128,677 cedis pe r  m e t r i c  t on  f o r  t he  1987/88 
crop year.  I have app l ied  t h a t  amount t o  farmersy repor ted  physical  output  t o  
c a l c u l a t e  t h e i r  payments o f  cocoa taxes. Note t h a t  t h i s  c a l c u l a t i o n  does not  
inc lude any p a r t  o f  t he  cos ts  o f  the  Cocoa Market ing Board as a  tax, even though 
t h a t  i n s t i t u t i o n  i s  qu i te .  i n e f f i ~ i e n t . ~ '  

DATA CLEANING 

To e l im ina te  o u t l i e r s  from t h e  data set,  I ca lcu la ted  t h e  mean and standard 
d e v i a t i o n  o f  t h e  p ropo r t i on  o f  each consumption i t em o r  d i r e c t  t a x  payment i n  
t o t a l  household expenditures ( a f t e r  f i r s t  e l i m i n a t i n g  households w i t h  p ropor t ions  
g rea te r  than one). Any household w i t h  a  propor t ion  more than f i v e  standard 
dev ia t i ons  from the  mean o r  g rea te r  than an i tem-spec i f i c  c u t - o f f  value (shown 
i n  Table A.3) I s e t  t o  t h e  mean expenditure p ropo r t i on  and reca lcu la ted  
expenditures (and taxes) from t h a t  p ropor t ion .  Table A.3 shows the  means, 
standard dev ia t ions ,  c u t - o f f  values, and t h e  number o f  changes I made t o  each tax  
and expendi ture i t em i n  t h e  study. 

22 Market ing cos ts  were 286,787 ced is  per  t on  i n  1987188, more than tw ice  tax  
revenue and farmers ' proceeds. 
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