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Abstract : This paper analyses the potential effect of electricity reform on different 
households, using a series of potential scenarios for price changes, and consumption 
information from the 2003 Turkish Household Expenditure Survey.  Turkey is 
emerging as a regional energy market, hub, and transit country between Europe and 
Asia, and has been reforming her energy sector in line with EU Energy Acquis since 
2001.  Introducing a cost reflective tariff is an essential component of Turkish 
electricity reform. Yet, this tariff structure might create real hardship for, and thus 
strong opposition from, some households, which might not be compensated through 
the rather underdeveloped Turkish social security system. Perhaps to avoid the 
possible political costs of this before the general election of November 2007, the 
Turkish Government disregarded the sector regulator EMRA’s insistence, and 
postponed pursuing such tariff for at least five years.  Identifying these households, 
however, helps to anticipate opposition, and perhaps to mitigate it partially through 
compensation schemes. This might also facilitate Turkey’s integration with the 
Energy Community of South East Europe created in 2005. To explore the likely effect 
of tariff changes on various groups of households we apply six scenarios. Firstly, we 
analyse the likely impact of EMRA’s proposal of reflecting large regional variation in 
technical and non-technical losses. We also consider the effect of a potential 
efficiency saving from the proposed merger of distribution companies. Then, we 
explore the potential outcome of raising the currently low ratio of residential to 
industrial tariffs to OECD average.  Furthermore, we study the effect of reducing the 
rather high level of taxes on households. Lastly, we examine the likely consequence 
of changing the present flat rate prices per kilowatt hour to a tariff which reflects more 
accurately the pattern of consumer-related and consumption-related costs.   
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1. Turkish residential energy tariffs and potential  reform  
 
 
Energy reforms are a crucial component of the package of negotiations which Turkey 
is undertaking to enter the European Union.  Several fundamental reforms are in 
various stages of implementation in electricity (Cetin and Oguz, 2006, Atiyas and 
Dutz, 2005, Ozkivrak, 2005, Hepbasli, 2005).  One aspect of such reforms is that 
tariffs should become more cost reflective, and we examine the effect of several such 
potential changes on households in Turkey, using information from the Turkish 
Household Expenditure Survey (THES) for 2003.  It thus complements the extensive 
study of electricity affordability in neighbouring south east European countries, who 
are also participants in plans for a local electricity market (EBRD, 2003).  However 
unlike that study it considers several different scenarios, each of which address the 
mismatch between current tariffs and long run marginal costs in rather different ways.  
We use these as illustrative examples of potential changes, while recognising that 
our list is not exhaustive and that reform may bring other changes as part of the 
preparation for EU accession. 
 
Most of the changes are for tariffs to reflect current cost levels or structures, but we 
include one proposal which anticipates potential cost reductions which are passed on 
to consumers.  Some of the reforms which we consider would raise prices 
substantially (up to 50%) for some households.  While this is less than in some 
transition countries (Langouw et al, 2004, report electricity prices rising sevenfold in 
Hungary over a six year period), in a country where income levels are low and social 
security systems poorly developed, such effects are important for two reasons.  
Political opposition to reforms is likely to be greatest from those who may lose as a 
result.  One such group is employees, who may fear that reform will reduce staffing 
levels: in the UK electricity industry reform resulted in just over 20% reduction in 
costs, largely from staffing (Newbery and Pollit, 1997). But substantial political 
opposition is also likely from households who expect substantial increases in their 
electricity bills, particularly if they are grouped in one region of the country.  Knowing 
which groups might be adversely affected helps to anticipate opposition, and perhaps 
to mitigate it partially through compensation schemes.  
 
Equally important for a country such as Turkey, large changes in tariffs might create 
real hardship for some households, which would not be compensated through the 
(rather undeveloped) social security system (World Bank and TSIS, 2005).  
Identifying these households can enable authorities to anticipate and alleviate some 
of the worst of these difficulties.  We focus on the average effects for a particular 
household group or region, and in particular the percentage of income which any 
changes are likely to constitute.  How households are affected depends on where 
they live and how much electricity they use.    
 
Turkey’s economy is more market-oriented than that of many of its formerly centrally 
planned neighbours, so the effect of electricity reform is likely to have a significant 
effect on households, independent of other changes in the economy.  We therefore 
focus on this single market, in contrast to studies of more general effects of transition 
(for example Newbery, 1995; Pudney et al, 2001; Langouw et al, 2004). 
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Our paper uses household level data from the Turkish Household Expenditure 
Survey (THES) to identify the effects on different households and groups.  It 
calculates potential welfare changes for different household and income groups, 
based on the methodology of Waddams Price and Hancock (1998), and that used in 
several studies of Latin American countries in Ugaz and Waddams Price (2003).  Our 
analysis is complicated by missing data for electricity expenditure by more than a 
quarter of the households.  However only seven out of more than twenty-five 
thousand respondents reported no electricity connection, and the electrification rate 
for Turkey was already 95% in 2000 (IEA, 2002).  This high connection rate means 
that extension of the network is not an objective of electricity reform (though 
increasing its quality may be, given a high level of losses) and we interpret these 
figures as non-technical losses, the subject of one of the scenarios in our analysis.   
 
Several characteristics of Turkey’s current residential tariffs do not at present reflect 
costs, and we analyse three aspects.  The first is the pattern of regional tariffs, where 
we analyse the effect of a reform proposed by the energy regulator Energy Market 
Regulatory Agency (EMRA) but postponed by the government, and contrast this with 
the reform that is being implemented.  For the last few years a national tariff system 
is imposed which does not reflect the large regional variation in technical losses, but 
does include a small discount (0.65%) for a group of ‘priority’ provinces.  EMRA’s 
proposal to differentiate tariffs provincially on the basis of losses has been deferred 
for at least five years; instead a single tariff is to be introduced, abolishing the 
distinction between priority and non-priority provinces.  We analyse the effect of both 
of these regional changes on different household groups, assuming the reforms to be 
revenue-neutral.  Secondly we consider potential changes in the level of residential 
tariffs.  We also consider the effect of a potential efficiency saving from the merger of 
distribution companies, as an example of how sector reform might affect costs and 
therefore tariffs.  This would lower prices in those provinces where there is currently 
greatest potential for increased efficiency, and has the opposite (directional) effect to 
those of the EMRA proposals. 
 
The current ratio of residential to industrial tariffs is low by OECD standards, and 
rectification would increase residential tariffs. Conversely a number of taxes are 
presently levied on electricity consumers, and their removal would lower price levels.  
We consider the effects of these opposite (and broadly equal) changes.  Lastly, we 
analyse the potential effect of changing the present flat rate prices per kilowatt hour 
to a tariff which reflects more accurately the pattern of consumer-related and 
consumption-related costs. 
 
The effect of any of these changes on any one household depends on their pattern of 
electricity consumption.  Before presenting our analysis we therefore first present the 
profile of household energy consumption in Turkey.  In section 3 we discuss the 
reforms which we have identified and their effects on tariff levels and structures, and 
in section 4 explain the methodology we use for calculating the effect of these 
changes in each scenario.  Section 5 presents the results, and section 6 concludes.   
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2. Household energy consumption in Turkey  
 
Electricity is mainly used in Turkish households for lighting, power and air 
conditioning, with little use for heating, which is mainly met by burning oil, coal, or 
natural gas (in larger cities).  The household characteristics which we consider are 
household disposable income (including benefits in kind and state benefits), 
educational attainment of the respondent, household structure, ownership and type of 
dwelling, affiliation with social security systems, and province.  These household 
characteristics are derived from the THES.  We focus on income levels, social 
security systems and provinces, and these results are shown in the tables below, 
which describe the average household electricity expenditure and its standard 
deviation for each category of household, and the average proportion of household 
income spent on electricity for each of these categories.1  The other categories are 
reported in the appendix. 
 
More directly relevant for our purposes, for 7010 of the 25764 households 
questioned, electricity expenditure is missing from the survey.  We discuss this 
further at the end of this section.  So far as possible we have related our analysis to 
the full sample.  In particular we have defined income deciles with respect to the full 
sample of 25764, for which we have income figures.  In order to identify the tariffs 
(and therefore the consumption) for each household, we excluded four provinces2 
where tariffs could not be uniquely determined. Our analysis on energy expenditure 
itself therefore consists of the spending patterns of the 16385 households for whom 
non-zero energy expenditure is reported and tariffs are known.  The likely effect of 
the reforms on the other households, though it is difficult to calculate quantitatively, is 
discussed in qualitative terms in section 5 below.  The characteristics of the 
households who are omitted are shown in the final columns of each table. 
 
Table 1: Average annual household electricity expen diture and income 

 
Income 
decile 

Average 
electricity 

expenditure 
(1000000TL) 

Standard 
deviation 

(1000000TL) 

Expenditure 
as a % of 

disposable 
income* 

number 
in 

sample  

% for whom  
consumption 
data missing 

% omitted 
because 

tariffs 
unknown 

       
Average/ 

total 
359 (274) 9 16385 27 13 

       
Poorest 351 (0.75) 47 1092 50 16 

2nd 304 (5.25) 24 1216 35 20 
3rd 311 (4.91) 19 1541 30 17 
4th 324 (3.62) 16 1575 26 16 
5th 320 (4.13) 13 1580 27 14 
6th 332 (3.00) 11 1730 25 13 
7th 342 (1.93) 10 1838 20 10 
8th 363 (0.41) 8 1820 21 11 
9th 392 (3.64) 7 1884 20 8 

Richest 503 (16.72) 4 2009 17 6 
* This column is calculated as the average of the ratio electricity expenditure/disposable income, 
calculated for each household.   

                                                 
1 Income was normalised for household composition using the OECD standard weighting (World Bank and TSIS, 
2005: 118).  The formula is as follows: AE-OECD = 1+ [number of children under age 14] x 0.5 + ([number of 
adults] - 1) x 0.75. 
2 These provinces are Gaziantep, Hatay, Kayseri, and Konya.  
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We note a typical pattern from the households for which we have consumption data, 
namely consumption increasing with income in absolute terms, but falling as a 
proportion of income.  Energy consumption also increases with the level of education 
because education is positively related to income (see table A1 in appendix). The 
standard deviations in all the tables are low, indicating that this pattern is fairly robust.  
The poorest group report spending an average of nearly 50% of their income on 
electricity.  This very high ratio may arise because low income households generate 
a significant part of their income in kind rather than money, so that any money 
expenditure appears as a very high proportion of (money) income.  Even allowing for 
such an overestimate, its contrast to the 4% reported by the richest group is striking.  
Any increase (or decrease) in general electricity prices will have a much greater 
impact on low income than on high income households. 
 
 
Table 2: Average annual household electricity expen diture and social security system 
 Average electricity 

expenditure 
(1000000TL) 

Standard 
deviation 

(1000000TL) 

Expenditure 
as % of 

disposable 
income 

% for whom  
consumption 
data missing 

% omitted 
because 

tariffs 
unknown 

      
Average 359 (274) 9 27 13 

      
Social 

Security 
Institution 

     

Registered 365 (255) 8 34 9 
Not registered 350 (302) 10 22 10 
      

Green Card      
Has 313 (530) 20 39 12 
Has not 361 (262) 8 27 9 
      
State old age 

pension 
     

Receiving  369 (324) 13 64 2 
Not receiving 359 (272) 8 26 9 

 
Social security systems could be used to help alleviate any particularly severe 
impacts of tariff reform, and table 2 shows energy expenditure according to social 
security categories.  The variations within each category are high, in contrast to the 
categorisation by income decile, and there is no significant difference in the spending 
patterns in absolute terms of those who are or are not in any of these categories.  
However those with a Green Card3 and those receiving an old age pension spend a 
higher proportion of their (equivalised) income on electricity than households who do 
not fall into this category.   
 
The reforms which EMRA proposed, which have been postponed for at least five 
years, were to reflect the difference in technical losses in provincial tariffs.  Table 3 
shows the provincial pattern of electricity expenditure and the proportion of 
households with missing values for electricity expenditure in each province.  

                                                 
3 The Green Card system aims to provide protection to low income groups who are not covered otherwise.  
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Provinces with priority status (where households currently pay 0.65% less for their 
electricity) are denoted (P). 
  
Table 3: Average annual household electricity expen diture by province 
 
 
Province name 

2001 GDP per 
head 

(1000000TL)** 

Average 
electricity 
expenditure 
(1000000TL) 

Standard 
deviation 

(1000000TL) 

Expenditure 
as % of 

disposable 
income 

proportion of 
households 
for whom  

consumption 
data missing 

proportion 
of network 
losses, 
%*** 

       

Average 1.60 359 (274) 9 27 20* 

       

Izmir 2.44 341 (280) 7 8 8 

Balikesir 1.57 407 (285) 11 39 10 

Bursa 2.18 327 (246) 9 27 10 

Kastamonu (P) 1.05 293 (236) 9 23 10 

Zonguldak (P) 1.65 411 (211) 12 35 10 

Kirikkale (P) 1.19 345 (198) 11 31 10 

Manisa 1.62 302 (205) 10 37 11 

Tekirdag 2.16 496 (432) 12 39 13 

Kocaeli 2.85 486 (249) 11 41 13 

Antalya 1.53 393 (358) 8 19 13 

Trabzon (P) 1.01 307 (173) 8 16 13 

Aydin 1.97 403 (295) 10 38 14 

Malatya (P) 0.94 292 (162) 9 15 14 

Ankara 2.09 533 (323) 10 37 14 

Samsun (P) 1.16 294 (184) 11 22 16 

Istanbul 2.30 367 (237) 6 7 18 

Adana 1.72 297 (255) 9 20 22 

Erzurum (P) 0.64 324 (235) 12 16 29 

Agri (P) 0.45 259 (137) 9 11 40 

Sanliurfa (P) 0.86 357 (330) 15 57 59 

Van (P) 0.42 332 (223) 12 40 69 

Mardin (P) 0.70 352 (524) 15 58 70 
P = Province with Priority Status; *weighted average of losses: net electricity delivered; **Source: 
State Planning Organisation, http://www.dpt.gov.tr/bgyu/bgr/eg/kbgsyih87.htm (accessed on 29th 
August 2006); ***Derived from Bagdadioglu et al (2007). 
 
Average household electricity use varies considerably between provinces partly 
because of air conditioning and variations in income.  It also varies a great deal within 
provinces, so that none of the differences in average consumption is statistically 
significant.  Nevertheless some patterns emerge.  In Tekirdag, Kocaeli and 
Zonguldak high absolute spending results in high spending as a proportion of 
income.  In Sanliurfa and Mardin a below average absolute expenditure level 
nonetheless translates into a very high spend relative to (normalised) income.  The 
priority provinces have on average much lower income than the non-priority 
provinces, and only three non-priority provinces (Balikesir, Manisa, and Antalya) have 
lower per capita GDP than the richest priority province (Zonguldak).  Since the 
income of these provinces is particularly low, even small levels of electricity 
expenditure represent a high proportion of income. We note also that the highest 
losses are experienced by provinces with low per capita GDP, so reflecting these 
losses in prices is likely to have a harsh effect on large numbers of low income 
households. 
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2.1 Consumers reporting zero consumption 
 
Our tables of energy expenditure omit households reporting no such spending, but 
those who are using electricity will be affected by any reforms which decrease non-
technical losses.  Since most households in Turkey have access to the grid, we 
interpret these missing values as representing, at least in part, non-technical losses.  
99% of households with this missing value report owning at least one electrically 
driven appliance, and only 0.1% report no connection to the grid.  These respondents 
represent 27% of the full sample, while losses in the system are only 20%, 
suggesting either that households with missing values have lower than average 
consumption, or that some values are missing for other, non-loss-related, reasons.  
However, the final two columns of table 3 show that these 7010 consumers over-
represent provinces with high (technical and non-technical) distribution losses.   
 
Apart from living in lower income provinces with high network losses, we note from 
the last column of table 1 that the consumers with missing consumption values who 
are omitted from our main analysis are drawn disproportionately from lower income 
households.  Amongst the lowest decile, 50% of households reported no expenditure, 
while the corresponding proportion for the richest decile is only 17%.  If reforms 
include (as is likely eventually, despite the postponement of the EMRA proposals) 
recovery of non-technical losses, the impact would be disproportionately high for low 
income households.  Similarly, non-reported expenditure is higher amongst those 
with a Green Card, registered for social security and, very strikingly, for those 
receiving an old age pension.  Any of these households for whom the missing value 
represents non-technical losses would be hit hard by recovery of such losses.  If their 
incomes are similar to those in the same category who do pay for their electricity, the 
‘new’ charges would also represent a higher than average proportion of their 
incomes.  Clearly also improvement of non-technical losses would have a greater 
impact in provinces where the level is currently high – and where income tends to be 
lower.  One of the scenarios we consider involves recovering each province’s losses 
from those who currently pay their bills.  We discuss in section 6 below the likely 
impact of these reforms on both the households whose expenditure is recorded data, 
and on those for whom these values are missing.  
 
This information on the relation between electricity expenditure and household 
characteristics provides a background for our analysis of potential effects of reform 
identified in the next section. 
 
 
3. Potential effect of reforms 
 
The major programme of electricity reform being undertaken in Turkey is likely to 
affect tariffs in a number of ways.  It provides incentives to minimise costs, but also to 
raise prices to the monopoly pricing level.  The process of reform itself may release 
other potential cost savings.  If the industry is being subsidised under public 
ownership, or used to subsidise other activities, the relation between overall revenue 
and costs will change with ownership, even if the cost levels themselves do not 
change.  Private ownership also introduces incentives for rebalancing prices so that 
charges to different consumers or groups of consumers are more reflective of the 



 

 9 

costs which they impose on the system, and such incentives are considerably 
sharpened by the actual or threatened introduction of competition.  We consider the 
effect of a number of potential changes as separate scenarios, so that the impact of 
each can be separately identified. 
 
Turkey has applied a ‘national’ system of residential electricity tariffs, with a small 
discount for priority provinces, mainly more rural provinces in the south and east of 
the country.  In 2003, the year to which our expenditure data relate, the flat rate tariffs 
were 158000TL per kWh for non-priority provinces and 148000TL for priority 
provinces.  The latter are identified with (P) in table 4.  This flat national rate does not 
mirror the very high level and regional differences in distribution losses which we 
have noted above.  The energy regulator, EMRA, proposed that the differences in 
losses should be reflected in tariffs and our first scenario calculates relative tariffs 
which would recover from the consumers of each province the total cost of the 
energy delivered to that province, adjusting the level so that the total revenue 
recovered is the same.  As table 4 shows, this would involve huge increases in tariffs 
in high loss regions if the base of consumers who pay their bills is not expanded, and 
it is difficult to see how it could be introduced other than over a number of years.  
Nevertheless it gives a guide to magnitudes and directions of reflecting this lost 
energy in tariffs, and is shown in the middle column of table 4.  
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Table 4: Possible Regional Tariffs  
 New tariffs (1000 TL per KWh.) 
Provinces Charging for losses (scenario 1)  Reflecting merger gains (scenario 3) 

Đzmir 131 158 
Balıkesir 134 156 
Bursa 134 156 
Kastamonu(P) 134 143 
Zonguldak(P) 134 143 
Kırıkkale(P) 134 143 
Manisa 136 158 
Tekirdağ 139 158 
Kocaeli 139 158 
Antalya 140 155 
Trabzon(P) 140 146 
Aydın 140 156 
Malatya(P) 140 143 
Ankara 141 153 
Samsun(P) 144 144 
Đstanbul 148 158 
Adana 156 154 
Erzurum(P) 171 146 
Ağrı(P) 201 146 
Şanlıurfa(P) 297 144 
Van(P) 384 145 
Mardin(P) 397 144 
Dogu Karadeniz*  146 
Kuzeydogu Anadolu  146 
Guneydogu Anadolu  144 

*Due to the differences between geographical definitions used in the THES and the merger study of 
Bagdadioglu et al (2007), we report potential merger gains only for three regions where there is not 
such a mismatch problem.  These regions (and the representative province(s) included in calculations) 
are Dogu Karadeniz (Trabzon), Kuzeydogu Anadolu (Erzurum and Ağrı), and Guneydogu Anadolu 
(Sanlırfa and Mardin). 
 
EMRA’s proposals to move in a cost reflective direction have been rejected in the 
short term, and instead a national tariff equalisation programme, to last at least five 
years, has been instituted  (Işik, 2004).  This tariff equalisation programme would 
represent a small move in the cost reflective direction, since many of the provinces 
with the highest losses are currently designated as priority provinces, and receive the 
small (0.65%) discount in their tariff rates.  The priority status reflects lower average 
income, and one reason to delay the introduction of tariffs which reflect differential 
regional losses is likely to have been on distributional grounds.  As well as our first 
scenario, which explores the first order effects on different households of the full 
regional cost reflective tariff reform, we analyse the tariff equalisation programme 
currently being implemented (as scenario 2), also on a revenue-neutral basis. This 
would imply a national tariff of 155000TL per kWh.  Since our analysis is of first order 
effects only, we analyse only aggregate household level responses to such signals, 
which will be very strong for those provinces where tariffs would reflect the 70% of 
electricity currently unaccounted for.  While we argue below that households are 
unlikely to respond rapidly to most tariff changes, such large increases are likely to 
bring about institutional changes, in particular to reduce non-technical losses, and we 
discuss the likely implications in section 6. 
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Both these changes are examined assuming that the same revenue is raised from 
tariffs post-reform as at present, i.e. the changes are revenue-neutral.  At the 
provincial level, we also explore the effect on households of one example of potential 
efficiency improvement from the reform process as our third scenario.  Such potential 
improvements from the expected merger of the current 82 distribution companies into 
21 such groups prior to privatisation were identified in Bagdadioglu et al, 2007.  We 
explore the effect on households if such improvements were to be realised in each of 
the new distribution areas and passed on in the form of lower residential tariffs.  This 
is clearly not revenue-neutral, since some provinces gain, and none loses; and it 
would result in larger tariff reductions in those regions with greatest potential 
efficiency gains, i.e. who currently experience greatest losses, and which would have 
been most penalised under the EMRA proposals.  In this sense it takes a different 
position, the current one of (almost) equal tariffs as the base, and rewards 
improvements from that base.  Provinces which currently have low loss rates, and so 
little room for improvement, might challenge such a baseline. 
 
The level of residential tariffs in Turkey has been almost equal to those charged to 
industrial consumers, i.e. a much lower proportion of industrial charges than the 
average in EU, other OECD and South East European countries; the average ratio is 
1.7% in OECD countries (IEA, 2004).  Their high relative price has been the cause of 
complaint from industrialists (Işik, 2004), and opening the energy sector to 
competition is likely to cause a realignment of these relative prices towards the 
OECD average, raising the level of residential tariffs across the board.  Such a 
realignment would increase prices in priority provinces to 172000TL per kWh, and in 
non-priority provinces to 184000TL, assuming the ratio between these tariffs remains 
unaltered.  Conversely, residential prices incorporate a number of taxes, including 
VAT at 18% (other taxes are 1% for an Energy Fund, 2% for the Turkish 
Broadcasting Authority and 5% Municipality Electricity Consumption Tax).  To 
counteract the effect of rebalancing between residential and industrial tariffs, reform 
of the industry might include minimising these taxes.  Since VAT is already levied on 
electricity it is unlikely that Turkey could remove it entirely, but it might reduce its level 
to 5%, the VAT tax levied on UK energy.  Like rebalancing between industrial and 
residential tariffs, this would affect the level of residential tariffs (but in the opposite 
direction), resulting in tariffs of 122000TL per kWh in priority provinces, and 
130000TL in non-priority areas.  We identify the first order effect of each of these 
changes in price levels (scenarios 4 and 5), implemented across the country, on 
different household groups.  
 
Our last scenario considers a change in the structure of tariffs to reflect more 
accurately the structure of costs of supplying households, namely that a substantial 
part of costs is consumer rather than consumption related.  Such a tariff structure is 
common in other developed economies.  A more common tariff in transition and 
developing countries is one with the reverse structure, where there is no standing 
charge and the first units are supplied at a lower price, to help affordability, with 
higher per unit rates charged for higher levels of consumption.  Turkey’s flat rate for 
each unit of electricity consumed represents an interesting compromise between a 
cost reflective and an affordability-focussed tariff.  In deregulated markets, most 
suppliers charge a fixed amount for each household, independent of the amount of 
energy consumed (or sometimes higher rates for early units in the UK).  Such a fixed 
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charge per consumer generally constitutes between ten and twenty percent of an 
average bill.  We have no reason to believe that the cost structure for supplying 
residential consumers would differ significantly in Turkey, and so we considered the 
effect of introducing a standing charge at the low end of this range, i.e. 10% of the 
average bill, again assuming revenue-neutrality (i.e. this rendered the same total 
revenue to the electricity suppliers as the current tariffs, at current consumption 
levels).  This constituted our sixth scenario.  Such a rebalancing would benefit users 
of large amounts of electricity, but raise the bills of those who consume little 
electricity.  The prospects of such rebalancing have often caused considerable 
concern about the prospect of energy reform in other countries, because of its 
adverse effect on low consumption (and low income) households (see for example 
Monopolies and Mergers Commission, 1993, in the UK). 
 
Table 5 below summarises the scenarios which we analyse, and their effect on 
electricity prices. 
 
Table 5: Scenarios and Their Effect on Electricity Prices 
Scenario Effect on Price New tariffs Households 

Affected 
1. Reflect losses 
in tariffs at 
provincial level 

Revenue-neutral See table 4 All 

2. priority status 
removed 

Revenue-neutral; 
increased by 0.5% for 
priority provinces, and 
reduced by 0.2% for 
other provinces 

155000TL per kWh All 

3. potential 
efficiency gains 
reflected on 
provincial basis 

Reduced by around 
2% on average 

See table 4 All but those living 
in Istanbul, 
Tekirdag, Balikesir, 
Kocaeli, Izmir, and 
Sanliurfa 

4. ratio of charges 
increased to the 
OECD average 

Average increased by 
14% 

155000TL, 184000TL per kWh All 

5. remove all taxes 
except 5% VAT 

Average reduced by 
18% 

122000TL, 130000TL per kWh All  

6. 10% standing 
charge introduced 

Revenue-neutral; low 
consumption 
households adversely 
affected 

Fixed charge 35900000TL per 
year; running rate 139500TL 
per kWh 

All 

 
 
4. Effect on Households: Methodology 
 
We follow the methodology of Hope and Singh (1995) in calculating the change in 
expenditure of households in each scenario, and, like them, assume a zero elasticity 
of demand in Turkey for our main analysis.  We could find no study of residential 
electricity demand responsiveness in Turkey, but we have undertaken some 
sensitivity analysis, using an assumption of an aggregate elasticity of -0.25, which 
was assumed for neighbouring countries (except Albania) in EBRD, 2003. Energy 
elasticity is generally higher for lower income consumers (Baker, Blundell and 
Micklewright, 1989; Reiss and White, 2005), and we also explore the likely effects of 
demand elasticities which vary with income.  We look only at direct effects of 
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residential price rises on residential customers, and not at any secondary effects 
through, for example, concomitant changes in the prices of industrial electricity and 
consequently product prices. 
 
Our measure of welfare change for each individual is the difference between the 
price in 2003 and price after each hypothetical reform, multiplied by our estimate of 
consumption from the THES data.  Figure 1 illustrates this measure and its relation to 
other standard measures of welfare change.  ab is the uncompensated demand 
curve; ac represents the demand curve compensated to keep the consumer at their 
original utility level; db is the compensated demand curve at the 2003 post reform 
utility level using a price reduction scenario for illustration.  p1 and p2 are the (real) 
prices in 2003 and post reform, and x1 and x2 are the corresponding demand levels 
for each household.  Following the evidence from table 1 and elsewhere, we assume 
that electricity is a normal good i.e. that demand increases with income.  x1 is the 
quantity that the household consumed when it was questioned for the THES.  The 
THES provides expenditure data, and x1 is estimated from knowledge of the tariffs 
prevailing for each household in that year.  
 
Our measure of expenditure change is then 

∆W = x1 ( p1- p2 )         (1) 
 

i.e., equivalent to a Laspeyres measure of welfare change. 
 
Figure 1: Measures of Welfare Change  
 

 
 
Compensating variation, CV, is gaceh, and the equivalent variation, EV, is given by 
gadbceh. 
 
If demand is linear, the Marshallian consumer surplus, ∆M, is 

     (2)   
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i.e.  
 

 
 
Similarly, 
 

 
and 

 
 
 
Since x1 < x3 < x4 < x2, we have the standard result that L < CV < ∆M < EV < P, 
where P is the Paasche measure.   Since our measure of welfare change is close to 
a Laspeyres measure we are likely to have underestimated welfare changes.   
 
We discuss these results and assumptions in the context of two alternative measures 
where x1 ≠ x2.  The first is the Marshallian surplus. 
 
If own (arc) elasticity of demand is equal to η, and cross elasticities are equal to zero, 
we can write equation (2) 
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Note that for a price fall, p2< p1 , η<0, so the second term in brackets is positive, 
confirming that ∆M>∆W.   
 
We also explore the relationship between ∆W and expenditure change, denoted ∆E, 
where  

1122 xpxpE −=∆          (5) 
 
Such a measure is relevant to the increasing debate on fuel poverty, which focuses 
on each household’s expenditure on energy.  Although the definition is usually 
related to the need for energy expenditure (as for example in the UK, DTI 2001), the 
difficulty of identifying each household’s need inevitably ends in concentrating on the 
household’s total energy expenditure.  The economic interpretation of such a 
measure is unclear, but it is related to Hope and Singh’s (1995) net revenue effect, 
which includes the cost of delivering energy services. 
 
Using the same assumptions as for deriving (4) we find that 
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For a price fall the second term in brackets is negative, indicating that ∆E<∆W.  
Indeed if elasticity were numerically greater than 1 (which we do not believe is the 
case for electricity), ∆E would be negative for a price fall.  We use these definitions in 
discussing the sensitivity of our results to different levels of elasticity. 
  
To apply our methodology, we found the expenditure of each household after the 
change represented by each scenario, and compared this with expenditure in 2003.  
The expenditure figure is divided by the (linear) tariff to obtain the annual electricity 
consumption of each household in 2003, and we assumed that this would not change 
with change of tariff.  To observe the absolute and percentage effect (gains/losses) of 
each tariff change, we separated households into categories based on education 
level, size, housing, social protection, and geographical location.  We also calculated 
the standard deviations to see the variation of gains/losses within each household 
group.   
 
We normalised income for household composition using the OECD Equivalent Scale, 
and presented it in deciles, based upon the full sample of 25764.  This latter 
procedure is important in this context because the households for whom electricity 
consumption cannot be identified are disproportionately from lower income groups.  
We explored the possibility of compensating for adverse effects of tariff changes 
through institutional and social support, by creating binary groups based on whether 
at least one member of the household was holding a Green Card, registered with one 
of the Social Security Institutions, or receiving an old age pension from the State.  We 
investigated the effect of possible tariff changes based on households living in 
different provinces, both for tariff changes that were regionally based, and for our 
other scenarios. We also arranged households under 11 categories based on 
household head education level, and 15 categories according to the size and 
structure of household.  Finally, to establish the possible link between electricity 
expenditure and housing, we grouped households based on ownership and type of 
dwelling.  
 
The next section presents our findings. 
 
 
5. Results 
 
The effects of the different scenarios on different income groups, according to social 
security status and by province, is shown in tables 6 to 8 in expenditure, and in tables 
6a to 8a in terms of percentage of household disposable income. For ease of 
presentation, we deal with averages within each household category, but the 
variation of gains and losses around these averages is also shown.  A positive sign 
indicates higher welfare, i.e. a fall in household expenditure, while a negative figure 
indicates lower welfare and higher expenditure. 
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Table 6 Average Gains and Losses due to Tariff Chan ges in different income deciles:  Gains (+); Losses  (-) (1000000TL) p.a.  
(standard deviations in brackets) 
 Scenarios  
 1 (SD1) 2 (SD2) 3 (SD3) 4 (SD4) 5 (SD5) 6 (SD6) 

ALL 0  0  +3.60  -57.98  +63.47  0  
              
Income Decile             
Poorest -92.49 (7.96) -5.49 (0.47) +3.66 (0.63) -41.21 (1.44) +45.79 (1.52) -15.57 (1.34) 
2nd -25.08 (2.37) -3.80 (0.36) +3.04 (0.63) -44.83 (1.24) +49.39 (1.33) -11.40 (1.08) 
3rd -11.68 (1.19) -1.95 (0.20) +3.89 (0.77) -48.02 (1.02) +53.21 (1.05) -7.79 (0.80) 
4th -8.25 (0.85) -1.27 (0.13) +3.81 (0.77) -50.79 (0.74) +55.87 (0.79) -5.71 (0.59) 
5th +6.33 (0.66) -0.63 (0.07) +3.16 (0.70) -52.53 (0.56) +57.59 (0.61) -3.80 (0.39) 
6th +8.67 (0.94) -0.58 (0.06) +3.47 (0.77) -54.91 (0.33) +60.12 (0.36) -2.31 (0.25) 
7th +9.79 (1.09) +0.54 (0.06) +3.26 (0.77) -57.13 (0.10) +62.02 (0.16) -0.54 (0.06) 
8th +13.74 (1.53) +1.10 (0.12) +3.85 (0.83) -60.99 (0.33) +66.48 (0.33) +2.75 (0.31) 
9th +23.89 (2.70) +2.65 (0.30) +3.72 (0.83) -66.88 (1.01) +73.25 (1.10) +7.96 (0.90) 
Richest +24.89 (2.90) +4.98 (0.58) +4.98 (1.00) -84.62 (3.11) +93.08 (3.46) +19.91 (2.32) 
 
Table 6a Gains and Losses due to Tariff Changes: Ga ins (+); Losses (-); % of household disposable inco me 

 Scenarios Household Numbers 
 1 2 3 4 5 6  

ALL 0.00 0.00 +0.09 -1.39 +1.52 0.00 16385 
Income Decile        

Poorest -12.33 -0.73 +0.49 -5.49 +6.11 -2.08 1092 
2nd -1.98 -0.30 +0.24 -3.53 +3.89 -0.90 1316 
3rd -0.70 -0.12 +0.23 -2.89 +3.20 -0.47 1541 
4th -0.40 -0.06 +0.19 -2.48 +2.72 -0.28 1575 
5th +0.26 -0.03 +0.13 -2.13 +2.34 -0.15 1580 
6th +0.30 -0.02 +0.12 -1.88 +2.06 -0.08 1730 
7th +0.28 +0.02 +0.09 -1.64 +1.78 -0.02 1838 
8th +0.32 +0.03 +0.09 -1.41 +1.54 +0.06 1820 
9th +0.42 +0.05 +0.06 -1.17 +1.28 +0.14 1884 

Richest +0.19 +0.04 +0.04 -0.65 +0.72 +0.15 2009 
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Table 7: Average Gains and Losses due to Tariff Cha nges According to Social Security Institution, Gree n Card,  
and State Old Age Pension Categories: Gains (+), Lo sses (-), (1000000TL) p.a. (standard deviations in brackets) 

 Scenarios 
 1 (SD1) 2 (SD2) 3 (SD3) 4 (SD4) 5 (SD5) 6 (SD6) 

ALL 0  0  +3.6  -57.98  +63.47   0  
Social Security Institutions           

Registered +7 (5) +0.99 (0.78) +3.63 (5.68) -58.29 (0.25) +64.22 (0.59) +0.99 (0.97) 
Not Registered -11 (7)  -1.60 (0.99) +3.58 (4.44) -55.87 (1.30) +62.26 (0.75) -1.60 (0.84) 
Green Card             
Has  -92 (16)  -7.80 (1.38) +4.13 (1.37) -50.68 (1.29) +56.53 (1.23) -11.70 (2.03) 
Has not +3 (3) +0.63 (0.62) +3.59 (7.08) -57.96 (0.02) +63.63 (0.16) +0.63 (0.86) 
State Old Age Pension          
Receiving +18 (4)  -1.38 (0.29) +3.50 (1.50) -60.61 (0.55) +64.74 (0.27) -1.38 (0.24) 
Not Receiving -1 (1)  0.00 (0.00) +3.61 (7.05) -58.11 (0.13) +63.22 (0.245) 0.00 (0.24) 
 
Table 7a: Gains and Losses due to Tariff Changes Ac cording to Social Security Institution, Green Card,  and  
State Old Age Pension Categories: Gains (+), Losses  (-), % of household disposable income  

 Scenarios   
 1 2 3 4 5 6 Household Numbers 

ALL 0.00  0.00 +0.09 -1.39 +1.52  0.00 16385 
Social Security Institutions        
Registered +0.15  0.00 +0.08 -1.37 +1.49  0.00 10121 
Not Registered -0.33  -0.05 +0.11 -2.20 +2.35  -0.05   6264 
Green Card        
Has  -5.78  -0.49 +0.26 -3.20 +3.57  -0.74     513 
Has not +0.07 +0.01 +0.08 -1.36 +1.49 +0.01 15872 
State Old Age Pension        
Receiving +0.65  -0.05 +0.13 -2.20 +2.35  -0.05    726 
Not Receiving -0.02  0.00 +0.09 -1.37 +1.49  0.00 15659 
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Table 8: Average Gains and Losses due to Tariff Cha nges According to Province: Gains (+), Losses (-),  
(1000000TL) p.a. (standard deviations in brackets)  
 Scenarios 
Provinces 1 (SD1) 2 (SD2) 3 (SD3) 4 (SD4) 5 (SD5) 6 (SD6) 

             
ALL 0,00   0.00  + 3.60  -57.98  +63.47     0.00  

             
Đzmir +58.90 (3.90)  +6.62 (0.44)   0.00 (0.24) -54.93 (0.20) +60.23 (0.22)  +3.97 (0.28) 
Balıkesir +61.45 (2.43)  +7.45 (0.29)   0.00 (0.14) -67.04 (0.36) +70.76 (0.29) +11.17 (0.45) 
Bursa +50.93 (2.77)  +6.86 (0.37)  +5.29 (0.48) -51.91 (0.33) +57.79 (0.31) + 2.94 (0.17) 
Kastamonu (P)  +26.77 (1.04) -15.30 (0.60)  +1.17 (0.19) -47.80 (0.40) +51.63 (0.46) -19.12 (0.74) 
Zonguldak (P) +38.46 (1.64) -19.23 (0.82) + 1.07 (0.20) -67.31 (0.40) +72.12 (0.37) -12.82 (0.54) 
Kırıkkale (P) +30.81 (1.08) -16.59 (0.58) + 7.11 (0.38) -56.87 (0.04) +59.24 (0.15) -16.59 (0.57) 
Manisa +41.67 (2.03) + 6.13 (0.30)  +0.78 (0.21) -49.02 (0.44) +52.70 (0.52)    -1.23 (0.05) 
Tekirda ğ +59.88 (2.28)  +7.98 (0.30)   0.00 (0.14) -81.84 (0.91) +85.83 (0.85) +21.96 (0.85) 
Kocaeli +55.87 (1.80)  +8.38 (0.27)   0.00 (0.12) -78.21 (0.65) +86.59 (0.75) +22.35 (0.73) 
Antalya +45.95 (2.13)  +8.11 (0.38)  +3.58 (0.33) -63.51 (0.26) +68.92 (0.25) +10.81 (0.51) 
Trabzon (P) +16.33 (0.87) -14.29 (0.76)  +4.98 (0.46) -50.00 (0.43) +54.08 (0.50) -18.37 (0.97) 
Aydın +45.15 (1.88) + 8.36 (0.35)  +5.77 (0.39) -65.22 (0.30) +70.23 (0.28) +11.71 (0.50) 
Malatya (P) +14.26 (0.54) -14.26 (0.54)  +8.90 (0.47) -46.84 (0.42) +50.92 (0.47) -20.37 (0.76) 
Ankara +57.65 (3.04) +10.48 (0.55) +12.05 (0.82) -85.95 (1.47) +94.34 (1.63) +26.21 (1.39) 
Samsun (P) +7.42 (0.33) -14.84 (0.66) +8.03 (0.51) -47.48 (0.46) +51.93 (0.51) -19.29 (0.84) 
Đstanbul +23.46 (2.06) + 7.19 (0.63)   0.00 (0.32) -60.16 (0.19) +64.70 (0.11)  +7.19 (0.65) 
Adana +3.51 (0.23) + 5.62 (0.36)  +6.57 (0.65) -48.49 (0.61) +52.00 (0.74)    -1.41 (0.07) 
Erzurum (P) -51.42 (1.47) -15.25 (0.44)  +3.44 (0.20) -51.42 (0.19) +57.45 (0.17) -17.38 (0.49) 
Ağrı (P) -92.86 (2.44) -12.18 (0.32)  +5.71 (0.25) -41.60 (0.43) +46.22 (0.45) -21.01 (0.55) 
Şanlıurfa (P) -359.92 (13.57)  -16.36 (0.62)   0.00 (0.14) -57.26 (0.03) +63.39 (0.00) -14.31 (0.53) 
Van (P) -532.29 (15.40) -14.93 (0.43)  +4.62 (0.24) -53.13 (0.14) +58.68 (0.14) -18.40 (0.53) 
Mardin (P) -592.65 (16.66) -15.44 (0.43) +12.79 (0.46) -55.88 (0.06) +62.13 (0.04) -15.44 (0.43) 
P = Province with Priority Status 
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Table 8a: Gains and Losses due to Tariff Changes Ac cording to Province:  
Gains (+), Losses (-) % of household disposable inc ome   
 Scenarios  

Provinces 1 2 3 4 5 6 
Household 
Numbers 

        
ALL 0.00   0.00 +0.09 -1.39 +1.52  0.00 16385 

        
Đzmir +1,17 +0.12  0.00 -1.03 1.13 +0.08 1511 
Balıkesir +1,61 +0.12 0.00 -1.11 1.17 +0.29   537 
Bursa +1,33 +0.14 +0.14 -1.04 1.16 +0.08 1021 
Kastamonu (P)  +0,80  -0.36 +0.03 -1.13 1.22  -0.57   523 
Zonguldak (P) +1,17  -0.39 +0.03 -1.36 1.46  -0.39   624 
Kırıkkale (P) +1,02  -0.40 +0.23 -1.36 1.41  -0.55   422 
Manisa +1,39 +0.14 +0.03 -1.11 1.19  -0.04   816 
Tekirda ğ +1,44 +0.12  0.00 -1.22 1.28 +0.53   501 
Kocaeli +1,30 +0.13  0.00 -1.17 1.30 +0.52   358 
Antalya +0,92 +0.13 +0.07 -1.05 1.14 +0.22   740 
Trabzon (P) +0,45  -0.34 +0.14 -1.20 1.30  -0.50   980 
Aydın +1,09 +0.13 +0.14 -0.98 1.05 +0.28   598 
Malatya (P) +0,42  -0.37 +0.26 -1.22 1.32  -0.60   491 
Ankara +1,03 +0.12 +0.22 -1.02 1.12 +0.47   954 
Samsun (P) +0,28  -0.48 +0.31 -1.52 1.67  -0.74   674 
Đstanbul +0,38 +0.11  0.00 -0.92 0.99 +0.12 2643 
Adana +0,11 +0.14 +0.20 -1.24 1.33  -0.04 1423 
Erzurum (P) -1,89  -0.49 +0.13 -1.65 1.84  -0.64   282 
Ağrı (P) -3,14  +0.38 -0.19 +1.28 1.43  -0.71   238 
Şanlıurfa (P) -14,92  +0.34  0.00 +1.19 1.32  -0.59   489 
Van (P) -18,90  +0.37 -0.16 +1.31 1.44  -0.65   288 
Mardin (P) -24,88  +0.39 -0.54 +1.41 1.56  -0.65   272 

P = Province with Priority Status 
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5.1 Changes in regional tariffs (scenarios 1, 2 and 3) 
 
Scenario 1 demonstrates the effect of charging provinces for the technical and non-
technical losses which they incur, while leaving the overall amount of revenue 
collected the same as in 2003.  This is the sort of change proposed by EMRA, but 
postponed for at least five years, and replaced by a tariff equalisation scheme 
(scenario 2), which would at least charge priority provinces, which tend to have large 
losses, the same as households in the rest of Turkey.  Reflecting the losses fully in 
prices implies very large increases for some provinces (as shown in table 8), and for 
some household groups.  In tables 6 and 6a we see the effect on income deciles of 
raising prices predominantly in lower income provinces.  In the case of Mardin, which 
faces the highest increase and is almost the poorest province, prices which reflected 
all the lost electricity would need to rise by 170%.  Table 8a shows that the increase 
represents a quarter of average income.  Losses are correspondingly much greater in 
both absolute and relative terms for the poorest decile, amounting to an increased 
expenditure which accounts for an average of an eighth of the income of this group.  
The standard deviation is comparatively low, indicating that there is little variation 
around this average and that there is a significant difference in the mean expenditure 
of each income group.  Such a change is not surprising from a static analysis of 
raising prices by such a large amount, and it is perhaps understandable that the 
government shied away from implementing such a scheme in the short run.  However 
for this scenario in particular, our static assumption of no demand response is 
unrealistic, since such a large increase would be likely to stimulate both institutional 
and individual responses.  Applying an own price elasticity of -0.25 adds another fifth 
to the loss of (Marshallian) surplus for the worst affected provinces, though for the 
most efficient provinces the proportionate gain is much smaller because the price 
falls are much lower than the potential price increases.  Thus while our scenario 
identifies the amount of revenue to be raised, it is probable that some of the non-
technical losses would be rapidly reduced, thus collecting the revenue from a larger 
base of electricity users, and reducing the average price necessary. Nevertheless the 
scenario is informative in terms of relative changes and the huge regional impact of 
the losses currently experienced. 
 
If the losses were indeed to be recovered from consumers who currently have no 
electricity expenditure but are using power, they would of course be worse off by the 
amount that they now had to pay for energy.  We have shown that the 7010 
consumers who did not report any electricity expenditure are predominantly low 
income, and from the provinces with high losses.  While we cannot identify the exact 
impact, because we do not know about their actual (as opposed to recorded) 
consumption, the effect of recouping these loses would be regressive.  For example 
we see from table 1 that if those with missing values consume electricity in amounts 
similar to the consumption of households in the same income decile whose 
consumption is recorded, half of those in decile 1 would face a bill of 351000000 TL 
per year, while the corresponding figures for the richest decile are that 17% would 
face a bill of 503000000TL. 
 
The regressive effects of reflecting losses in tariffs might be mitigated through use of 
the Green Card, since the average losses for holders of such cards are similar to 
those for the poorest decile, compared with a small gain for the much greater number 
who do not have such cards (table 7).  The standard deviation of gains for this group 
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is much higher than for other groups we have analysed, perhaps reinforcing doubts 
about whether Green Cards are necessarily held by those in greatest need (Gürsel, 
2004: 157).  However those registered with social security institutions actually gain 
from the changes, as do those receiving old age pensions, suggesting that these 
institutions could not be easily used to help smooth any unwanted adverse effects.   
 
Scenario 2, the effect of removing the small discount for priority status provinces, 
again in a revenue-neutral way, has an effect in a similar direction, but much smaller 
in size, than scenario 1, with, by design, no effect on average expenditure.  The 
poorest deciles lose and the richest gain on average, reflecting the higher 
concentration of lower income groups in the priority provinces, as we might expect 
and suggesting that the current priority status is well targeted for income equalisation 
effects.  The absolute average gain for the richest decile is not statistically 
significantly greater than the loss for the poorest decile, but the poor lose 
considerably more as a proportion of their income than the rich gain relative to theirs.  
Those who have a Green Card, receive an old age pension, or are not protected by a 
social security umbrella, suffer losses from the removal of priority status.  In regional 
terms, the effect of scenario 2 is, like scenario 1, directly geographical, so the main 
interest is the size rather than the direction of the gains/losses.  Amongst non-priority 
provinces, Ankara households gain most on average, while amongst the priority 
provinces, Zonguldak households would lose most.   
 
Unlike scenarios 1 and 2, scenario 3 is not revenue-neutral, but proposes lower tariffs 
(and therefore net gains) in provinces which have the potential to improve their 
efficiency levels.  In this way it is directly opposite in spirit and direction to scenarios 1 
and 2, where tariffs are raised (by very different amounts) in the provinces where 
there are currently high losses.  This is shown in Table 7, where the provinces which 
would have greatest price rises under scenarios 1 and 2, would have the greatest 
price reductions with scenario 3.  We see that differences between average gains are 
not statistically significant across deciles, despite a tendency for higher average 
absolute gains for the richest tenth of households.  The proportionate gain is 
correspondingly greatest, about half of one percent, for the poorest decile, compared 
with a tenth of this proportion for the richest.  The effect of this hypothetical illustrative 
change is very small because of the relatively small share of distribution in retail price 
(around 10%).  The change is relative to the current tariff structure, i.e. with priority 
province status maintained, so to some extent scenarios 2 and 3 would counteract 
each other, being of similar magnitude, and opposite direction.  There is little 
difference in the effects according to social security membership or receipts. 
 
5.2 Changing the level of revenue collected from residential consumers 
(scenarios 4 and 5) 
 
Since the price rise of scenario 4 (raising the proportion of electricity revenue 
recovered through the residential tariff to the OECD average) and the fall in scenario 
5 (removing all taxes and reimposing 5% VAT) are similar in magnitude, the effects 
are broadly equal and opposite. Each of these two changes in the level of household 
tariffs increases (or decreases) expenditure by around 1.5% of disposable income on 
average.  Absolute gains (losses) increase with income, but percentage gains 
(losses) fall as income rises, following the pattern of electricity expenditure.  We see 
that the poorest decile loses (gains) between five to six percent of household income 
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on average, a very substantial proportion.  Conversely, while the rich stand to lose 
(gain) more in absolute amounts, this represents a much smaller proportion of their 
income, less than 0.8% for the richest decile. This absolute/proportionate effect 
arises directly from the characteristic of energy consumption that demand increases 
with income, but at a decreasing rate, as demonstrated in section 2 above.  This 
pattern is mirrored for educational achievement (tables A4 and A4a), with absolute 
gains (losses) increasing with educational level, but gains as a proportion of income 
decreasing.  This follows directly from the positive relationship between income and 
educational level. 
 
Table 7 shows that those with a Green Card lose (gain) less than the mean in 
absolute terms, but more in proportionate terms, on average between 3 and 4% of 
disposable income.  This suggests that any hardship could be partially addressed 
through the Green Card mechanism. There is little difference in the absolute amounts 
gained (lost) according to Social Security registration, but for those not registered the 
changes represent a higher proportion of income.  The elderly lose (gain) a little more 
than average, and the change represents a higher proportion of their income.  
Regional differences for these scenarios are related directly to the average levels of 
household consumption in each province (table 8) and the different income levels.  
Though the tariff changes are uniform throughout the country, the effects are not.  
Households in Samsun, Erzurum and Mardin would lose (or gain) a higher proportion 
of their income than elsewhere, with the greatest absolute gains (losses) in Ankara. 
 
The largest absolute effects of scenarios 4 and 5 are on larger families (table A5 and 
A5a), and the largest proportionate effects on parents with three children and larger 
families with children.  (Recall that income is normalised for family structure).  So we 
might be most concerned about the effects on large families, both with young and 
older children.  This arises because they have higher electricity expenditure, and 
relatively low (normalised) household income.  Those who have housing provided by 
their employer lose (gain) more than average under scenario 4 (5), while everyone 
else, except those dwelling in their own house, gains (loses) less than average 
(tables A6 and A6a).  Those in shanty houses and in detached houses seem to lose 
(gain) less than those living in semi-detached houses and apartments but more than 
other households; but there is no great variation in the average proportions for each 
group.  The only groups who lose or gain more than an average proportion are those 
who live in shanty houses, reflecting their lower than average absolute expenditure 
and slightly above average proportionate expenditure (table A3). 
 
5.3 Restructuring tariffs (Scenario 6) 
 
The revenue-neutral introduction of a standing charge (scenario 6) benefits those 
who consume more electricity and penalises users of small quantities.  This results in 
absolute losses for the poorest deciles and higher absolute gains for the richest.  But 
as a proportion of income, the poorest decile loses on average over 2% of disposable 
income, while the richest gains less than 0.2% (tables 6 and 6a).   This relation is 
mirrored by the gain acquired by those with higher education whose electricity 
consumption and income is relatively high (tables A4 and A4a). People who are more 
vulnerable and likely to consume less electricity, i.e. those with a Green Card, not 
registered with social security, or receiving an old age pension, face increased 
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expenditure (tables 7 and 7a).  As a proportion of income, the losses are greatest for 
Green Card holders. 
 
Households in provinces with priority status lose on average because their electricity 
expenditure is low. Average absolute losses are greatest in Agri and average losses 
as a proportion of income in Samsun (tables 8 and 8a). Two non-priority provinces, 
Manisa and Adana, experience small average losses. Amongst other non-priority 
provinces, Ankara, Kocaeli, and Tekirdag enjoy the highest absolute reduction in 
electricity expenditure, reflecting their higher average household electricity 
consumption.  The biggest average gain as a proportion of income accrues in 
Kocaeli.  
 
The introduction of the standing charge appears to have the worst absolute effect on 
single adult households, who would be expected to have low levels of consumption, 
while (rather surprisingly) parents with more than three children lose on average 
0.3% of their (normalised) disposable income (tables A5 and A5a). Shanty house 
dwellers and those who own their own homes lose from the introduction of a standing 
charge, with the greatest loss relative to income experienced by home owners (tables 
A6 and A6a).   
 
Effect of demand response 
 
In our main analysis, we have followed other studies in assuming zero demand 
response to changes in tariffs.  While this seems reasonable for small price changes, 
some of those we are examining would result in enormous changes in tariff levels for 
regions or individuals, and are likely to elicit some institutional or household level 
response.  We discuss the likely effects of these on the ‘first order’ results which we 
have reported above.   
 
Where our scenarios involve the same price changes for all households (or all 
households in a particular region), we can estimate quantitatively the average effects 
on each group. We have discussed this above for the large tariff increases to reflect 
regional losses, and see that if these were imposed with no increase in the consumer 
base from which to collect revenues, the loss in consumer surplus is 20% greater 
than the reference welfare measure we have used.  In most cases, the effect of 
including elasticities in measuring welfare changes is much smaller, increasing the 
measure by only about 2%.  We also explored the effect of differential elasticities 
according to income level, with higher responses amongst low income households, 
basing our elasticities for each decile loosely on Reiss and White (2002), with the 
constraint that they average to -0.25 to be consistent with our overall elasticity 
assumptions.   We estimated aggregate responses for those price changes where 
the ratio of the new to old price was the same for all consumers in any one income 
decile (scenarios 4 and 5).  With elasticities of -0.6 for the poorest group (and -0.05 
for the richest), the additional loss (gain) from a price rise (fall) was around 5% for the 
lowest income decile and 0.4% for the richest.   
 
Expenditure and Fuel Poverty 
 
We have considered welfare measures rather than expenditure changes, but with 
increasing emphasis on fuel expenditure as a proportion of income, particularly in the 
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context of affordability (e.g. EBRD 2003), we can extend our analysis to examine the 
likely effect on total expenditure, particularly of the very large changes we have 
proposed for different provinces.  With no price responsiveness, the change in 
expenditure is the same as our welfare measure.  But where there is a demand 
response, change in expenditure will be correspondingly lower than the basic welfare 
measure.  For example, assuming elasticity of (minus) 25%, the change in 
expenditure in Mardin would be 67% less than our basic welfare measure (which in 
itself we have seen 20% less than a Marshallian measure for such a level of demand 
response).  The welfare measure is higher because it includes the benefits from the 
energy which the household no longer uses.  From a policy perspective, the 
appropriate concern about this depends on whether the household cannot function 
adequately as a result of the economies, either in terms of lighting, power and air 
conditioning or, more rarely in Turkey, heating.     
 
 
6. Summary and conclusions 
 
The illustrative scenarios used in this paper have been chosen to identify the effects 
on households of different changes that may arise from reforming the Turkish 
electricity industry.  The most dramatic change in tariffs is likely to come from a 
restructuring to make them more cost reflective, should this be allowed, and we have 
looked at two possibilities: reflecting regional losses, which would, on the face of it, 
incur huge increases in tariffs in some (low income) regions; and introducing a ten 
per cent standing charge to reflect the fixed costs of retail tariffs.  Overall, we have 
deliberately chosen a variety of scenarios, with very different effects, so that the 
magnitude of different changes can be seen.   
 
The large change in regional tariffs from reflecting regional losses in prices is likely to 
trigger other changes, including the recovery of more non-technical losses, which 
would itself moderate the increases which we identify in some provinces.  
Nevertheless such changes are likely to have a large adverse effect on households in 
such provinces, through a mixture of enforcing payment on some who currently 
receive electricity free, and raising the prices to all bill payers.  Such changes are 
likely to be politically sensitive, and to need considerable delicacy.  But our analysis 
shows the extent to which non-payment of such bills is currently subsidising such 
provinces from consumers who live elsewhere.  It is unlikely that either they or private 
investors will continue to tolerate such subsidies once they become transparent, so 
some move to recover more electricity revenue from high loss provinces seems an 
inevitable part of the reform process.  Removing the current small subsidy for priority 
provinces (scenario 2) would at least be a move in the right direction, but underlines 
that the changes to reflect costs would hit poorer (and more politically sensitive) 
regions hardest.  The current priority status does lower the average price for low 
income families more than others, though low income households in the non-priority 
provinces are adversely affected.  The price differential is minute, and the 
consequences of removing it correspondingly small, even allowing for some demand 
responsiveness.  It may well be that other factors in the priority provinces (for 
example a lower proportion of industrial demand, which is generally less peaky and 
so less expensive, and less well developed infrastructure) raise costs in these areas 
relative to the rest of the country.  If this were the case, and tariffs became cost 
reflective, the small tariff rises which we identify from abolishing the preferential 
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status of priority provinces might be considerably larger.  Green Card holders and old 
age pensioners could be compensated, but this will be a very blunt instrument, 
compensating many who have not been adversely affected or have benefited from 
regional rebalancing (e.g. in non-priority provinces) and missing many households 
not in these categories who see increased bills as a result of the change.  A credible 
scheme to move towards cost recovery at a pace which is tolerable for all parties 
needs urgently to be devised. 
 
The other major cost reflective move, the institution of a 10% standing charge, to 
reflect the portion of retail costs which are independent of the amount which each 
consumer uses, would also be regressive.  Our scenario assumed revenue-neutrality, 
i.e. the total amount of revenue raised from the retail sector after the change is the 
same as before. The introduction of such a fixed charge is detrimental for consumers 
who use small quantities of electricity and beneficial for those with large 
consumption.  This means that gains are greatest for those with high incomes and 
the losses greatest for those with low incomes, both absolutely and, even more, as a 
proportion of income.  The lowest income group would lose at least 2% (on average) 
of their household income from this comparatively modest change, given our 
conservative assumptions.  If a (still conservative) elasticity of demand of -0.6 were 
included for this group, the loss in welfare would be higher, and would be 
considerably greater for low income households with low energy demand.  Pressure 
for such cost reflectivity in tariff structure is also likely to come from reform, and 
adverse effects on low income households will need to be addressed both to ensure 
political acceptability and to alleviate hardship. 
 
A more encouraging aspect of reform is cost reductions.  We have considered the 
effect of one particular potential cost saving which we have identified from other 
work, namely the extension of best practice in distribution to all the distribution 
companies.  In our scenario we have assumed that price levels would fall accordingly 
(taking account of the small proportion which distribution represents in the final retail 
bill), and analysed the effects on the regions affected.  But we note a policy of 
uniform geographic pricing.  In this case the small reductions which we analyse 
would be spread across the whole country, meaning smaller changes for all regions, 
including those which are already demonstrating best practice in this area.  But the 
main point to note is that in reality cost savings are likely to be much greater than 
these particular changes suggest.  Although the industry has already reduced 
employment by 30%, anecdotal evidence suggests that further efficiency gains are 
available from improved working practices.  Privatisation will provide incentives for 
such changes, albeit dampened by the cost of service regulation, which may also 
delay somewhat the reflection of cost savings in tariffs.  Nevertheless we would 
expect some substantial cost (and eventually price) reductions from efficiency 
improvements. 
 
The fact that the taxes currently levied on the industry largely correspond to the 
relatively low (compared with other OECD countries) proportion of revenue collected 
through the residential sector indicates that adjusting for both these factors would be 
broadly neutral in its effects on overall residential tariff levels.  Analysis of each 
change confirms that uniform price increases have a smaller absolute and greater 
proportionate (to income) effect on vulnerable households, particularly those with low 
income or in possession of a Green Card or receipt of old age pensions.  Large 
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families experience higher than average losses in both absolute terms and relative to 
their (equivalised) income.  This pattern means that it might be possible to 
compensate Green Card holders and old age pensioners for the adverse effects of 
increases in the price level through their entitlements, but will leave other low income 
and vulnerable households outside this safety net.  In practice, lower cost levels from 
reform would have similar effects to scenario 5, though not necessarily at this level.  
To the extent that national pricing results in uniform price reductions to all 
consumers, the effects will be similar to those described in scenario 5, i.e. greatest 
absolute benefit to high income and well educated households, but greatest benefit 
as a proportion of income to low income households and those with less formal 
education.   
 
Overall we can see that changing tariff levels or structures have different effects on 
different households, with consequences both for the hardship (or benefits) which 
different groups experience and for the political support which the reforms are likely 
to generate.  Some of the changes have a significant impact, particularly as a 
proportion of income on low income households.  Moreover if several reforms were to 
be combined, in particular reflection of regional losses and the standing charge, 
some low income households would be very adversely affected.  Where existing 
safety nets can provide adequate protection they should be used, and where they do 
not, alternative safety nets, or perhaps a careful sequencing of changes so that they 
do not occur too suddenly, need to be devised.  Any delay requires a delicate 
balance with the credibility of the programme itself in the teeth of powerful 
counterforces from interested parties and political opposition. 
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Appendix: Energy consumption and its relation to ot her household 
characteristics 
  
Table A1: Household Electricity Expenditure and Edu cation Level 

 
 

Education level 

Average electricity 
expenditure per 
household p.a. 
(1000000TL) 

Standard deviation of 
electricity expenditure 

(1000000TL) 

Expenditure as 
% of 

disposable 
income 

    
Average 359 274 9 

    
Illiterate 279 219 12 
Literate (no formal 
education) 

287 205 10 

Primary (5 years)* 333 267 11 
Secondary 355 243 9 
Secondary (vocational) 333 186 8 
High 391 276 8 
High (vocational) 403 231 8 
University (2 years) 428 253 7 
University (4 years) 508 346 5 
Master/PhD 677 435   4 
*Two households with education level primary (8 years) were omitted because of their small number 
and atypical results. 

 
Table A2: Household Electricity Expenditure and Hou sehold Structure 

Household structure Average electricity 
expenditure per 
household p.a. 
(1000000TL) 

Standard deviation 
of electricity 
expenditure 
(1000000TL) 

Expenditure as 
% of 

disposable 
income 

    
Average 359 274 9 

    
Single adult* 244 166 3 
Single parent with children (18-) 290 189 8 
Single parent with children  
(one child 18+) 336 275 8 
Childless couple  318 219 6 
Parents with one child (18-) 360 277 7 
Parents with one child (18+) 391 317 8 
Parents with two child (18-) 351 235 9 
Parents with two children  
(one child 18+) 413 274 10 
Parents with three children or more 
(18-) 334 241 14 
Parents with three children or more 
(at least one child 18+) 397 346 14 
Larger family** 384 241 9 
Larger family with children (18-)  390 314 13 
Larger family with children  
(at least one child 18+)  415 341 15 
Individuals living in the same house 
(Students, workers etc.)   355 232 5 
Relatives living in the same house 336 261 7 
* Other partner away from house due to various reasons such as working in another city, or divorce, or 
death, etc. 
** Larger family consists of relatives of at least two generations living in the same house 
(grandparents, parents, aunt, uncle etc.) 
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Table A3: Household electricity expenditure and dwe lling ownership and type 
 
 
 

Average electricity 
expenditure per 
household p.a. 
(1000000TL) 

Standard deviation of 
electricity expenditure 

(1000000TL) 

Expenditure as % 
of disposable 

income 

    
Average 359 274 9 

    
Ownership    

Household owned 366 290 9 
Tenant 340 226 9 
Provided by employer 405 229 8 
Other 336 257 9 

 
Type    

Detached house 325 275 11 
Semi-detached and 
apartment 378 273 8 
Shanty house 326 258 12 
Other 290 185 8 
    
 
As expected, electricity expenditure broadly increases with household size (see table 
A3).  Since our income measure is normalised for household size and structure, we 
would expect income and household size to move broadly together.  However we 
note that electricity expenditure is a particularly low proportion of the (normalised) 
income of single adults whether living individually or in the same house; and that it is 
particularly high relative to the income of families with three or more children. 
 
The pattern of expenditure with respect to dwelling (table A4) shows little variation 
between ownership types, though, perhaps surprisingly, a higher absolute 
expenditure by those living in employer-provided accommodation.  The fact that the 
proportionate expenditure is no greater suggests that these householders have 
higher than average income.  Those living in all the categorised types of dwelling 
spend a similar amount on electricity, but this represents a higher proportion of 
(normalised) income for those in detached and shanty houses. 
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Table A4: Average Gains and Losses due to Tariff Ch anges Depending Upon Household Head Education: Expe nditure Gains (+); 
Losses (-) (1000000TL) p.a. (standard deviations in brackets)  

 Scenarios  
Household Head Education 1 (SD1) 2 (SD2) 3 (SD3) 4 (SD4) 5 (SD5) 6 (SD6) 

             
ALL 0.00    0.00  +3.60  -57.98  +63.47  0.00  

             
Illiterate  -60.57 (4.51)   -4.41 (0.33) +3.41 (0.52)  - 45.15 (0.95)   +48.46 (1.12)    -12.11 (0.88) 
Literate (no formal education) -22.95 (1.63)   -2.42 (0.17) +2.96 (0.47)   -45.89 (0.86)   +50.72 (0.91)     - 9.67 (0.67) 
Primary (5 year) +7.50 (1.66)   0.00 (0.00) +3.20 (1.50)   -53.74 (0.94)   +58.74 (1.05)      -2.50 (0.50) 
Secondary +1.68 (0.18)   -0.56 (0.06) +3.71 (0.76)   -57.27 (0.07)   +62.89 (0.06)     -0.56 (0.03) 
Secondary (vocational) +20.83 (0.44) +2.78 (0.06) +2.19 (0.12)   -52.78 (0.11)   +59.72 (0.08)     0.00 (0.01) 
High  -11.41 (1.37) +0.42 (0.05) +4.01 (0.92)   -61.28 (0.40)   +68.89 (0.65)   +3.38 (0.44) 
High (vocational) +20.99 (1.34) +1.50 (0.10) +3.87 (0.48)   -64.47 (0.41)   +71.96 (0.54)   +6.00 (0.40) 
University (two year) +10.90 (0.52) -2.72 (0.13) +4.93 (0.40)   -70.84 (0.61)   +73.57 (0.48)   +5.45 (0.27) 
University (4 year) +5.51 (0.49) +2.36 (0.21) +5.17 (0.77)   -81.89 (2.11)   +88.98 (2.25) +16.54 (1.48) 
Master, PhD +47.54 (1.30) +9.02 (0.25) +5.86 (0.26) -109.84 (1.42) +118.85 (1.51) +39.34 (1.08) 
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Table A4a: Gains and Losses due to Tariff Changes D epending Upon Household Head Education: Gains (+);  
Losses (-) % of household disposable income  

 Scenarios  
Household Head Education 1 2 3 4 5 6 Household Numbers 

        
ALL 0.00   0.00 +0.09 -1.39 +1.52   0.00  16385 

        
Illiterate  -2.52   -0.18 +0.14 -1.88 +2.02   -0.50      908 
Literate (no formal education) -0.83   -0.09 +0.11 -1.65 +1.83   -0.35      828 
Primary (5 year) +0.24   0.00 +0.10 -1.73 +1.90   -0.08    8002 
Secondary +0.04   -0.01 +0.10 -1.53 +1.68   -0.01    1781 
Secondary (vocational) +0.51 +0.07 +0.05 -1.29 +1.46   0.00              72 
High  -0.23 +0.01 +0.08 -1.26 +1.42 +0.07           2366 
High (vocational) +0.42 +0.03 +0.08 -1.29 +1.44 +0.12      667 
University (two year) +0.17   -0.04 +0.08 -1.11 +1.15 +0.09      367 
University (4 year) +0.05 +0.02 +0.05 -0.81 +0.88 +0.16    1270 
Master, PhD +0.26 +0.05 +0.03 -0.61 +0.66 +0.22             122 
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Table A5: Average Gains and Losses due to Tariff Ch anges Depending Upon Household Structure: Expenditu re Gains (+); Losses (-) 
(1000000TL) p.a. (standard deviations in brackets)  

 Scenarios  
Household Type 1 (SD1) 2 (SD2) 3 (SD3) 4 (SD4) 5 (SD5) 6 (SD6) 

             
ALL 0,00   0.00  +3.60  -57.98  +63.47  0.00  

             
Single adult* +17.24 (0.95) +1.44 (0.08) +1.98 (0.31) -40.23 (0.98) +43.10 (1.12) -10.06 (0.54) 
Single parent with children (18-) +9.45 (0.31)   -0.39 (0.01) +3.07 (0.22) -46.85 (0.37) +51.18 (0.41) - 7.48 (0.24) 
Single parent with children (one child 
18+) +4.04 (0.19)   0.00 (0.00) +3.35 (0.32) -54.55 (0.16) +58.59 (0.23) - 2.02 (0.08) 
Childless couple +21.46 (2.12) +1.34 (0.13) +2.78 (0.63) -51.86 (0.60) +55.88 (0.75) - 3.13 (0.28) 
Parents with one child (18-) +20.49 (1.87) +2.10 (0.19) +3.11 (0.61) -58.33 (0.03) +63.58 (0.01) +1.58 (0.17) 
Parents with one child (18+) +24.01 (1.65) +1.85 (0.13) +3.89 (0.51) -63.71 (0.39) +68.33 (0.33) +4.62 (0.33) 
Parents with two children (18-) +14.62 (1.58) +1.12 (0.12) +3.33 (0.75) -58.10 (0.01) +61.47 (0.22)  0.00 (0.03) 
Parents with two children (one child 
18+) +16.41 (1.17) +1.73 (0.12) +4.17 (0.55) -66.49 (0.60) +73.40 (0.71) +6.91 (0.51) 
Parents with three children or more 
(18-) -58.34 (4.86)   -3.14 (0.26) +4.04 (0.64) -53.95 (0.34) +58.97 (0.38)  -5.65 (0.45) 
Parents with three children or more 
(at least one child 18+) -66.17 (4.80)   -3.31 (0.24) +4.81 (0.61) -64.52 (0.47) +69.48 (0.44) +0.83 (0.08) 
Larger family** +25.64 (1.06)   0.00 (0.00) +3.54 (0.29) -61.54 (0.15) +69.23 (0.24) +2.56 (0.12) 
Larger family with children (18-)  -3.05 (0.23)   -3.05 (0.23) +4.17 (0.59) -63.21 (0.40) +68.55 (0.38) +0.76 (0.08) 
Larger family with children (at least 
one child 18+)  -20.60 (1.53)     -3.17 (0.24) +4.52 (0.60) -67.35 (0.70) +72.90 (0.70) +3.17 (0.25) 
Individuals living in the same 
house***  +10.42 (0.15) +2.08 (0.03) +2.81 (0.09) -58.33 (0.01) +62.50 (0.01)  0.00 (0.00) 
Relatives living in the same house +10.67 (0.19) +1.33 (0.02) +3.07 (0.12) -54.67 (0.06) +58.67 (0.09)  -1.33 (0.02) 

* Other parent away from house due to various reasons such as working in another city, or divorce, or death, etc.;  
** Larger family consists of relatives of at least two generation living in the same house (grandparents, parents, aunt, uncle etc.);  
*** Students, workers etc. 
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Table A5a: Gains and Losses due to Tariff Changes D epending Upon Household Structure: Gains (+); Losse s(-)  % of household 
disposable income   

 Scenarios  
Household Type 1 2 3 4 5 6 Household Numbers 

        
ALL 0.00   0.00 +0.09 -1.39 +1.52  0.00 16385 

        
Single adult* +0.24 +0.02 +0.03 -0.45 +0.49  -0.14  696 
Single parent with children (18-) +0.27   -0.01 +0.09 -1.04 +1.14  -0.21  254 
Single parent with children (one child 18+) +0.10   0.00 +0.08 -1.03 +1.10  -0.05  495 
Childless couple +0.38 +0.02 +0.05 -0.74 +0.80   -0.05 2237 
Parents with one child (18-) +0.39 +0.03 +0.06 -0.90 +0.98 +0.03 1903 
Parents with one child (18+) +0.48 +0.03 +0.08 -1.02 +1.09 +0.09 1083 
Parents with two children  (18-) +0.38 +0.02 +0.09 -1.19 +1.26  0.00 2668 
Parents with two children (one child 18+) +0.38 +0.03 +0.10 -1.22 +1.34 +0.16 1158 
Parents with three children or more (18-) -2.45   -0.10 +0.17 -1.65 +1.81  -0.24 1594 
Parents with three children or more (at least one c hild 18+) -2.39   -0.09 +0.17 -1.81 +1.95 +0.03 1209 
Larger family**  +0.60   0.00 +0.08 -1.14 +1.29 +0.06   390 
Larger family with children (18-)  -0.10   -0.08 +0.14 -1.61 +1.74 +0.03 1313 
Larger family with children (at least one child 18+ )  -0.73   -0.08 +0.16 -1.77 +1.92 +0.11 1262 
Individuals living in the same house***  +0.13 +0.03 +0.04 -0.72 +0.77  0.00   48 
Relatives living in the same house +0.20 +0.02 +0.06 -0.86 +0.93  -0.03   75 

* Other parent away from house due to various reasons such as working in another city, or divorce, or death, etc. 
** Larger family consists of relatives of at least two generation living in the same house (grandparents, parents, aunt, uncle etc.) 
*** Students, workers etc. 
 



 

 

Table A6: Average Gains and Losses due to Tariff Ch anges Depending Upon Dwelling Ownership and Type: E xpenditure Gains (+); 
Losses (-) (1000000TL) p.a. (standard deviations in brackets)  

 Scenarios  
 1 (SD1) 2 (SD2) 3 (SD3) 4 (SD4) 5 (SD5) 6 (SD6) 
             

ALL 0,00   0.00  +3.60  -57.98  +63.47   0.00  
             

Dwelling Ownership             
Household owned +0.87 (0.42)  0.00 (0.22) +3.67 (3.53) -58.92 (0.46) +64.99 (0.73)  -5.75 (2.67) 
Tenant +5.17 (1.45) +2.59 (0.29) +3.28 (1.93) -54.31 (1.03) +62.06 (0.40) +2.48 (0.76) 
Provided by employer -125.49 (9.04)  -7.84 (0.05) +6.47 (0.73) -66.67 (0.63) +70.59 (0.51)  0.00 (0.02) 
Other +18.01 (2.18) +4.16 (0.06) +3.22 (0.83) -54.02 (0.48) +59.56 (0.47)  -1.88 (0.20) 

             
Type of Dwelling             

Detached House -15.34 (5.00)  -3.84 (0.45) +3.66 (2.37) -53.69 (1.40) +55.61 (2.56) +0.87 (0.36) 
Semi-Detached and 
Apartments +5.60 (2.61) +1.32 (0.68) +3.54 (3.34) -61.10 (1.46) +66.32 (1.33)  0.00 (0.11) 
Shanty House +32.26 (3.03) +4.61 (0.04) +4.42 (0.75) -53.00 (0.47) +55.30 (0.77)  -3.92 (0.35) 
Other +20.00 (0.36) +5.63 (0.00) +2.44 (0.11) -46.88 (0.20) +50.63 (0.23) +1.39 (0.03) 

 
 
 
 
 
 
 
 
 
 
 
 



 

 

TableA6a: Gains and Losses due to Tariff Changes De pending Upon Dwelling Ownership and Type: Gains (+) ;  
Losses (-) % of household disposable income   

 Scenarios  
 1 2 3 4 5 6 Household Numbers 
        

ALL 0,00 -1.39   0.00   0.00 +0.09 -0.67 16385 
Dwelling Ownership        

Household owned +0.02 -1.07   0.00   -0.20 +0.09 -0.65 11541 
Tenant +0.14 -1.18 +0.06 +0.05 +0.09 -0.54   3867 
Provided by employer -2.50 -1.11   -0.13   0.00 +0.13 -3.28    255 
Other +0.47 -1.09 +0.08   -0.05 +0.08 -0.18    722 
        

Type of Dwelling        
Detached House -0.54 -1.27   -0.09 +0.02 +0.13 -1.49  5215 
Semi-Detached and Apartments +0.11 -1.04 +0.02   0.00 +0.07 -0.48 10720 
Shanty House +1.22 -1.51 +0.13   -0.08 +0.17 +0.35    434 
Other +0.56 -1.08 +0.13 +0.04 +0.07 -0.04     16 

 


