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Abstract 
Introduction: Cigarette affordability, the price of tobacco relative to consumer income, is a key determinant of tobacco consumption.
Aims and Methods:  This study examined trends over 12 years in individualized factory-made cigarette affordability in the Netherlands, and 
whether these trends differed by sex, age, and education. Data from 10 waves (2008–2020) of the International Tobacco Control Netherlands 
Surveys were used to estimate individualized affordability, measured as the percentage of income required to buy 100 cigarette packs (Relative 
Income Price [RIP]), using self-reported prices and income. The higher the RIP, the less affordable cigarettes are. Generalized estimating equation 
regression models assessed trends in individualized affordability over time and by sex, age, and education.
Results: Affordability decreased significantly between 2008 and 2020, with RIP increasing from 1.89% (2008) to 2.64% (2020) (p ≤ .001), 
except for 2008–2010, no significant year-on-year changes in affordability were found. Lower affordability was found among subgroups who 
have a lower income level: Females (vs. males), 18–24 and 25–39-year-olds (vs. 55 years and over) and low or moderate-educated individuals 
(vs. highly educated). Interactions between wave and education (p = .007) were found, but not with sex (p = .653) or age (p = .295). A 
decreasing linear trend in affordability was found for moderately (p = .041) and high-educated (p = .025), but not for low-educated individuals 
(p = .149).
Conclusions: Cigarettes in the Netherlands have become less affordable between 2008 and 2020, yet this was mostly because of the decrease 
in affordability between 2008 and 2010. There is a need for more significant increases in tax to further decrease affordability.
Implications: Our findings suggest that cigarettes have become less affordable in the Netherlands between 2008 and 2020. But, this appears 
to be the result of a steep decrease in affordability between 2008 and 2010. Affordability was lower among groups who have on average 
lower incomes (females, young adults, and low- and moderate-educated individuals), and differences in trends across education levels could 
be explained by per capita income changes. Our individualized measure indicated lower affordability than published aggregate affordability 
estimations. Future tax increases should be large enough to result in a lower affordability.

Introduction
Tobacco taxation is the single most effective tobacco control 
policy.1,2 Raising prices encourages smokers to quit smoking, 
reduce consumption, and discourage smoking initiation.3 
Research has shown that the greater the tax—and thus price—
increase, the greater the reduction in tobacco consumption is.4 
However, taxation as a tobacco control measure should not be 
considered in isolation. Rapid economic growth and changing 
inflation rates can offset a price increase, even resulting in a 
more affordable product relative to a person’s income.

Affordability is commonly defined as the price of a product, 
relative to the income of a consumer.5 The two most used 
standardized approaches to calculate cigarette affordability 
are Van Walbeek & Blecher’s Relative Income Price (RIP)5 
and Guindon’s Minutes of Labor.6 The RIP calculates the 
percentage of per capita Gross Domestic Product needed to 
purchase 100 packs of cigarettes, usually Marlboro or an 
equivalent. Higher RIP scores indicate that cigarettes are 
less affordable. The Minutes of Labor measures how long an 
individual needs to work to purchase a pack of cigarettes, 
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based on the net hourly wage of 12 occupations. While both 
methods are closely correlated—especially for high-income 
countries—the RIP is more commonly used.3,7 The drawback 
of both methods is that they rely on average or standardized 
measures, which do not properly account for the range of 
incomes as well as the range of prices paid within a country. 
Smoking is becoming more concentrated in disadvantaged—
often lower income—groups in society, because of slower 
declines in prevalence.8–11 For example, In 2020, prevalence of 
smoking was almost 10 percentage points higher among low- 
or moderately educated citizens than among high-educated 
smokers in the Netherlands.12 Using individualized measures 
can provide a more accurate estimation of affordability than 
national-level measures, which might overestimate income 
and thus affordability among the lower-income smoker pop-
ulation. In addition, one standardized measure of tobacco 
price does not account for the price variability across tobacco 
products or consumers’ use of price-minimizing strategies.

A solution to these shortcomings is to use individual-
level data, rather than average or standardized measures. 
Studies from the International Tobacco Control (ITC) Policy 
Evaluation Project in China,13 and Bangladesh14 used a modi-
fied version of the RIP based on individual-level data, such as 
reported income and price of their current pack of cigarettes. 
This gives better insight into the financial burden of smoking, 
both for the smoking population and across subgroups, and 
can help design future policies to deliver more equitable 
outcomes.

In this paper, we explore the trends in individualized af-
fordability of factory-made (FM) cigarettes among daily 
smokers in the Netherlands between 2008 and 2020. 
Between 2008 and 2020, the weighted average price 
increased from €5.24 to €6.69 for a pack of 20 cigarettes 
(inflation-adjusted).15 Prices increased annually, and more 
steeply from 2018 onwards. In 2018, the Netherlands gov-
ernment announced annual tax increases, aiming to achieve 
an average price of 10 euros per pack of 20 cigarettes in 
2023. In 2020, a pack of Marlboro cost €8, after taxes 
increased to €1 per pack of cigarettes.16 Additionally, we 
explored whether trends in affordability differed among 
sex, age, and education groups.

Methods
Sample
This study used data from the ITC Policy Evaluation 
Netherlands Surveys, a population-based longitudinal co-
hort survey among a nationally representative sample of 
smokers. The first ITC Netherlands cohort was set up in 2008 
and was conducted until 2017. In 2020, a new cohort was 
set up. ITC Netherlands participants were recruited from 
a probability-based web database administered by Kantar 
Public. Participants were eligible if they had smoked at least 
100 cigarettes in their life, and were at least a monthly smoker 
at the time of recruitment. Respondents received “Nipoints,” 
which can be used to acquire gift cards, as an incentive for par-
ticipation. More information about sampling and weighting 
can be found elsewhere.17

The sample for the current study is daily FM cigarette 
smokers from the ITC Netherlands Surveys between 2008 
and 2020. Respondents that indicated smoking both FM 
cigarettes and roll-your-own tobacco (n = 2218 observations), 
as well as respondents that indicated to exclusively smoking 

roll-your-own tobacco (n = 3425 observations), were excluded 
from analyses. Between 2008 and 2017, not enough informa-
tion about roll-your-own tobacco purchases was collected 
to set up an accurate affordability measure. For example, 
pouch size was gathered through a verbal designation (small/
standard/large) rather than per gram. There is, however, no 
consensus on how many grams a “standard” size pouch is. 
As a result, setting up an affordability measure for roll-your-
own tobacco smokers would require many assumptions and 
careful interpretations. Finally, daily FM cigarette smokers 
who did not report their income (n = 1952 observations) 
were excluded since affordability is the ratio between income 
and price paid for tobacco, and thus could not be calculated 
without income. Supplementary Table 1 displays the group 
differences between the included and excluded respondents. 
Roll-your-own tobacco smokers differed from FM ciga-
rette smokers on all characteristics: roll-your-own tobacco 
smokers were more likely male, over the age of 55 years, low- 
or moderately educated, had larger households, smoked more 
cigarettes per day, and smoked their first cigarette earlier 
than FM cigarette smokers. Individuals who smoked both 
FM cigarettes and roll-your-own tobacco were also more 
likely male, aged 40–54 years, low- or moderately educated, 
smoked more cigarettes per day, and were more likely to 
smoke their first cigarette within thirty minutes after waking 
up than exclusive FM cigarette smokers. Daily FM cigarette 
smokers who did not report their income were more likely 
female, aged 18–24 years, and low- or moderately educated 
than those who did report their income.

One survey wave per available calendar year was in-
cluded. Sample size differed per wave, ranging from 369 
(2017) to 708 (2020). The 2009 wave was excluded since 
only the Computer-Assisted Telephone Interviewing (CATI) 
respondents and not the Computer-Assisted Web Interviewing 
(CAWI) respondents were asked to provide data about their 
last purchase. As a result, the affordability measure was 
only able to be set up for a small subsample (n = 138) of the 
2009 wave respondents. The final sample consisted of 5011 
observations by 2765 daily FM cigarette smokers.

Measures
Affordability
We used the individualized version of the RIP as an index of 
affordability.14 The RIP is the percentage of per capita income 
needed to purchase 100 packs of twenty cigarettes. Higher 
values indicate lower affordability. Instead of using per 
capita Gross Domestic Product and one measure of price, the 
individualized RIP uses self-reported income and prices of the 
last tobacco purchase by smokers to estimate individualized 
affordability.18

The ITC Netherlands surveys ask about gross monthly 
household income in categories (<€750; €751–1000; €1001–
1250; €1251–1500; €1501–1750; €1751–2000; €2001–
2500; €2501–3000; €3001–4000; €4001–5000, €5001–6000; 
€6001–7000, >€7001). Similar to Partos et al.18 and Nargis 
et al.,14 we took the mid-point of each range, except for 
the highest range which was kept at €7001. In addition to 
monthly salary, Dutch employers are obligated by law to pay 
“holiday allowance” in addition to normal salary, which is on 
average 8% of one’s annual gross salary. We calculated annual 
gross income by multiplying a respondent’s monthly income 
by thirteen (12 months plus holiday allowance). Annual gross 
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income estimates were inflation-adjusted to 2015 values using 
Consumer Price Index data. Next, income was equivalised by 
adjusting for household composition using the Organization 
for Economic Co-operation and Development (OECD) 
square root scale.19,20 This scale, rather than the modified 
OECD scales, was chosen because it is not dependent on the 
ages of the children in the household. To estimate household 
size, measures of marital status and number of children in the 
household were combined. Respondents were asked about 
their marital status (not married; not married [or registered 
partners] but living together; registered partners; married; 
widowed; divorced). Respondents who said to live together, 
be married, or be registered partners were assumed to be in 
two-adult households. Not-married, widowed, or divorced 
respondents were assumed to be from one-adult households. 
All respondents reported in each survey wave the number of 
children under the age of 18 in their household.

At each wave, at least 90.7% (range: 90.7%–95.3%) of 
daily smokers started to smoke a regular brand and va-
riety of cigarettes. Respondents were asked to elaborate on 
their last cigarette purchase, by reporting the type of pur-
chase (pack; carton), the number of packs/cartons in the 
last purchase, total price (per pack[s]; per carton[s]), the 
number of packs per carton, and the number of cigarettes 
in each pack. This information was used to derive a price 
per cigarette for each respondent. The price per cigarette 
was multiplied by 20 to obtain the price per standard 
unit (a pack of 20 cigarettes), needed to calculate the RIP. 
Outliers, price data with a z-score ≥ 3, were transformed to 
the next most extreme score in the distribution. On average, 
3.7 outliers were found per wave (range: n = 1–9). One re-
spondent, who stated to have paid zero euros for cigarettes, 
was omitted from the analyses. Similar to income, all prices 
were inflation-adjusted to 2015 euros using Consumer Price 
Index data.

Predictors
Predictors were a wave, sex, age, and education. Wave was 
used as a proxy for year. Sex was categorized as male or fe-
male. Age was classified into four groups: 18–24, 25–39, 
40–54, 55 years, and older. Three levels of education were 
distinguished (low, moderate, and high). Primary and lower 
prevocational secondary education was coded as low, middle 
prevocational secondary education and secondary vocational 
education as moderate, and senior general secondary educa-
tion, (pre-) university education, and higher professional edu-
cation as a high educational level.

Covariates
Cigarettes per day (continuous) and time to first cigarette 
(<5 minutes, 5–30, 30–60, and more than 61 minutes) were 
included as indicators for nicotine dependence.21 A time-in-
sample variable was constructed to correct for how many ITC 
surveys a respondent had completed (1 survey, 2 surveys, 3 or 
more surveys).22

Statistical Analysis
All analyses were carried out in SPSS 27. Generalized 
Estimating Equation regression models were set up to test 
for trends over the entire period and differences between 
consecutive survey waves. Wave was first treated as a cat-
egorical variable to test for differences in affordability be-
tween consecutive waves using repeated contrasts, and 

second as a continuous variable to test for linear trends. 
Models were set up with a normal distribution, identity link, 
and were fit using the unstructured correlation structure. 
First, a main effects model including all aforementioned 
predictors (wave, sex, age, education, time to first cigarette, 
and time-in-sample) was set up. Next, separate models with 
interactions between wave and sex, wave and age, and wave 
and education were set up, assuming a linear trend for wave. 
Significant interactions were explored through stratified 
analyses. Bonferroni adjustments of the significance level, 
that is, 0.05/number of tests, were carried out to correct 
for multiple testing. Original p-values are displayed in ta-
bles and text. Several sensitivity analyses were carried out: 
(1) using the exchangeable correlation structure, to test for 
errors in the specification of the correlation structure, (2) 
omitting the smoking characteristics and time-in-sample to 
control for possible mediating effects, and (3) using the af-
fordability measure based on household income rather than 
equivalised income (ie, taking into account differences in a 
household composition), since we used assumptions to de-
rive household composition.

Results
Study Sample
Table 1 displays the sample characteristics, pooled and 
per wave. The majority of the pooled sample were female 
(57.5%), between 25 and 39 years old (32.7%), had mod-
erate education (45.2%), were in a two-person household 
(40.9%), and smoked their first cigarette between 6 and 30 
minutes after waking up (45.3%). On average, respondents 
smoked 14 cigarettes a day. To compensate for attrition—es-
pecially among the youngest age group—replenishment in 
2011 and 2015 was done among 18 to 30-year-olds. This 
explains the relatively large group of 18–24-year-olds in these 
respective years. In 2020, more respondents had a lower ed-
ucational level compared to previous survey waves. The av-
erage number of cigarettes smoked per day decreased from 
15.1 (2008) to 13.3 (2020). Other sample characteristics were 
similar across waves.

Prices adjusted to 2015 euros, using the Harmonized 
Indices of Consumer Prices.23 Error bars display the standard 
error of the mean.

Trends in Overall Affordability
Figure 1 displays the inflation-adjusted self-reported price 
and the estimated individualized RIP of the respondents in 
our sample. Self-reported, inflation-adjusted prices for 20 
cigarettes increased from €3.62 in 2008 to €6.98 in 2020. 
Self-reported income increased from €24 876.91 in 2008 
to €33 493.74 in 2020 (not displayed). The estimated RIP, 
adjusted for predictors and covariates, increased from 1.89% 
in 2008 to 2.64% in 2020. The Generalized Estimating 
Equation model found an increasing linear trend in RIP over 
time, as well as a significant increase in all years compared to 
2008 (Table 2). When contrasting the RIP of each wave to 
the next, only significant differences in affordability between 
2008 and 2010 were found (χ2(1) = 54.6, p ≤ .001) (results 
not displayed).

Trends in Affordability by Characteristics
We found significant main effects of sex (p ≤ .001), age 
(p ≤ .001), and education (p ≤ .001) on affordability. Males 
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displayed lower RIPs, and thus higher affordability, than 
females. Higher RIP was found for individuals aged 18–24 
and 25–39 years old (vs. 55 years and over), and with a low 
or moderate education level (vs. high education) (Table 2).

The model found no interactions between wave and sex 
(p = .653) or wave and age (p = .295), but did indicate 
an interaction between wave and education (p = .007). 
Stratified analyses found no linear trend over time among 
low-educated individuals (β = 0.000, p = .149), but did 
find an increasing trend in the RIP for moderate-educated 
(β = 0.0004, p = .041) and high-educated (β = 0.0003, 
p = .025) individuals. Figure 2 displays the estimated 
RIP per educational level, per wave. For all education 
groups, the estimated RIP was lowest in 2008: Low-
educated individuals spent around 2.2% of their income 
on cigarettes, compared to 1.8% by moderate-educated 
and 1.6% by high-educated smokers. Compared to 2008, 
the RIP of low-educated individuals increased significantly 
after Bonferroni adjustments in 2010 (β = 0.014, p ≤ .001), 
2011 (β = 0.014, p = .003), and 2012 (β = 0.013, p ≤ .001), 
but not in the other years. Significant, Bonferroni-adjusted, 
increases from 2008 were found for all years except 2011 
(β = 0.003, p = .059) and 2017 (β = 0.004, p = .095) for 
moderately educated individuals, and all years except 2011 
(β = 0.005, p = .011) for high-educated individuals. When 
contrasting each wave to the subsequent, a significant 
increase in RIP was found between 2008 and 2010 for all 
education groups (low: χ2(1) = 17.1, p ≤ .001; moderate: 
χ2(1) = 8.2, p ≤ .004; high: χ2(1) = 15.0, p ≤ .001). The RIP 
decreased significantly between 2012 and 2013 for low-
educated smokers (χ2(1) = 7.8, p = .005). No other signifi-
cant changes were found (results not displayed).

Sensitivity Analyses
Sensitivity analyses using the exchangeable correlation struc-
ture or omitting smoking characteristics and time-in-sample 
from the models did not change the results. Analyses using 
non-equivalised income to estimate the RIP, found that 
individuals aged 25–39 years no longer displayed a higher 
RIP, and 40–54-year-olds showed a lower RIP than individuals 
over the age of 55 years (β = −0.002, p = .002). No significant 

interactions were found between wave and sex (p = .311) and 
age (p = .228), nor with education (p = .192) (Table 2). When 
using non-equivalised income, all educational levels indicated 
a significant linear increasing trend for the RIP.

Discussion
This paper examined the affordability of FM cigarettes in the 
Netherlands between 2008 and 2020. The individualized RIP 
increased from 1.89% in 2008 to 2.64% in 2020. Smokers 
thus had to use a somewhat greater percentage of their in-
come to purchase cigarettes in 2020 than in 2008. Despite 
the overall decrease in affordability between 2008 and 2020, 
we found that affordability only changed significantly year-
to-year between 2008 (RIP = 1.89%) to 2010 (RIP = 2.55%). 
From 2010 onwards, the RIP remained between 2.46% 
(2017) and 2.64% (2020). The prices increased from 2010 
onwards and thus might not be substantial enough for people 
to truly notice it as it did not result in changes in affordability. 
Our findings reiterate that all tobacco tax increases should 
be substantial, at least above inflation levels, to ensure that 
products become less affordable over time.

In our paper, we estimated individual affordability instead 
of an aggregate measure of affordability most often meas-
ured in other studies. Our estimates of individualized afford-
ability indicate lower affordability than aggregate measures. 
The World Health Organization estimated the RIP, defined as 
the percentage of Gross Domestic Product per capita needed 
to purchase 2000 cigarettes of the most sold brand of FM 
cigarettes, to have increased from 1.31% in 2010 to 1.78% 
in 2020 in the Netherlands.24 A study on FM cigarette af-
fordability in Europe in 2010 found a RIP of approximately 
1.4% for the Netherlands,7 while our individualized estimate 
of 2010 was 2.55%. The discrepancy between the aggregate 
and individualized measures could be because of different in-
come measures. Gross Domestic Product per capita was al-
most a third higher than the self-reported annual income in 
our sample of smokers.25 Previous studies have found that 
smoking is becoming more concentrated in disadvantaged—
often lower income—groups because of slower declines in 
prevalence.11 Furthermore, the individualized measure picks 

Figure 1. Average self-reported price and affordability (estimated Relative Income Price [RIP]) in the Netherlands 2008–2020.
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up the effects of price-minimizing behaviors, such as buying 
from cheaper sources, which are masked by aggregate meas-
ures that rely on the price of a single brand.18 Another study 
examined trends in price-minimizing behaviors between 2006 
and 2020, and found that the use of these behaviors by Dutch 
FM smokers ranged from 7.4% to 26.4%—depending on per 
year and type of price-minimizing behavior.26

To the best of our knowledge, this is the first study that 
uses an individualized version of the RIP to calculate 
individualized affordability in a high-income country. Partos 
et al.18 examined trends in individualized affordability in the 

United Kingdom between 2002 and 2014, but defined afford-
ability as the percentage of annual income remaining after 
annual tobacco expenditure. They found that affordability 
decreased significantly from 2002 to 2014, but also did not 
find significant year-to-year changes. The individualized ver-
sion of the RIP has previously been used to estimate (trends 
in) affordability in Bangladesh14 and China.13 Both studies 
found that cigarettes became more affordable in the selected 
timeframes, as the average individualized RIP decreased from 
16.4% (2006) to 13.6% (2014–2015) in Bangladesh, and 
from 11.1% (2006) to 5.8% (2013–2015) in China. In both 

Table 2. Generalized Estimating Equation (GEE) Estimations of the Relative Income Price (RIP)

Relative income price (equivalised)a Relative income price (non-equivalised)a

B (95% CI) p B (95% CI) p

Year (wave)

 �  2008 (1) Ref. Ref.

 �  2010 (4) 0.007 (0.005–0.008) ≤.001 0.004 (0.003–0.006) ≤.001

 �  2011 (5) 0.006 (0.004–0.009) ≤.001 0.004 (0.002–0.005) ≤.001

 �  2012 (6) 0.007 (0.005–0.009) ≤.001 0.004 (0.003–0.006) ≤.001

 �  2013 (7) 0.006 (0.005–0.008) ≤.001 0.004 (0.003–0.006) ≤.001

 �  2014 (8) 0.007 (0.005–0.009) ≤.001 0.004 (0.003–0.006) ≤.001

 �  2015 (9) 0.007 (0.005–0.009) ≤.001 0.006 (0.004–0.008) ≤.001

 �  2016 (10 0.006 (0.004–0.009) ≤.001 0.004 (0.002–0.006) ≤.001

 �  2017 (11) 0.006 (0.003–0.008) ≤.001 0.004 (0.002–0.006) ≤.001

 �  2020 (1) 0.007 (0.006–0.010) ≤.001 0.006 (0004–0.008) ≤.001

Sex

 �  Male −0.004 (−0.006 – −0.003) ≤.001 −0.004 (−0.005 – −0.003) ≤.001

 �  Female Ref. Ref.

Age

 �  18–24 y 0.006 (0.003–0.009) ≤.001 0.007 (0.005–0.010) ≤.001

 �  25–39 y 0.002 (0.001–0.004) .010 0.000 (−0.002 – −0.001) .621

 �  40–54 y 0.000 (−0.002 – −0.002) .794 −0.002 (−0.004 – −0.001) .002

 �  55 y and over Ref. Ref.

Education

 �  Low 0.009 (0.007–0.011) ≤.001 0.004 (0.002–0.006) ≤.001

 �  Moderate 0.004 (0.003 – −0.005) ≤.001 0.001 (0.000 – −0.003) .007

 �  High Ref. Ref.

TTFC

 �  <5 0.003 (0.001–0.005) .009 0.002 (0.001–0.004) .044

 �  6–30 0.002 (0.000–0.004) .016 0.000 (−0.001 – 0.002) .736

 �  31–60 0.003 (0.001–0.005) ≤.001 0.001 (0.000–0.003) .126

 �  >61 Ref. Ref.

Cigarettes a day (linear) 0.000 (0.000–0.001) .008 0.000 (0.000–0.000) .582

TIS

 �  1 0.003 (002–0.005) ≤.001 0.000 (0.000–0.003) .008

 �  2 0.001 (0.000–0.003) .149 0.001 (−0.001 – 0002) .126

 �  3 Ref. Ref.

Separate models

 �  Wave (linear) 0.0005 (0.000–0.001) ≤.001 0.0004 (0.000–0.001) ≤.001

 �  Sex*Wave .653 .311

 �  Age*Wave .295 .228

 �  Education*Wave .007 .192

TTFC = time to first cigarette, TIS = time-in-sample.
aAdjusted for number of household members.
bNot adjusted for number of household members (sensitivity analyses).
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cases, large and fast income growth at the individual level 
explained the changes in cigarette affordability.13,14

Changes in affordability can be attributed to changes in 
income—as illustrated above—and/or changes in price. Both 
self-reported price per pack and equivalised income increased 
between 2008 and 2020 in our sample: from €3.62 to €6.98 
per pack (+93%) and from €24 876.91 to €33 493.74 per 
capita gross annual income (+35%), respectively (both 
inflation-adjusted). Differences in affordability between 
subgroups might be income effects. Lower affordability was 
found among subgroups who, on average, have a lower in-
come level: females (vs. males), 18–24 and 25–39-year-olds 
(vs. 55 years and over), and individuals with a low or mod-
erate education level (vs. high education). These subgroups, 
except for young adults, have also been found to be less likely 
to successfully quit smoking.10,27 It thus remains important to 
combine tax increases with other tobacco control measures, 
in particular those supporting disadvantaged groups, such as 
full reimbursement of cessation assistance. These measures 
will not contribute to a change in affordability, but might take 
away (financial) hurdles that people experience when they 
want to quit smoking. The impact of income on affordability 
also became apparent when exploring interactions. Per capita 
income of the lower-educated group appeared to stagnate or 
even decreased between 2008 and 2013, resulting in a steeper 
decline in affordability for lower-educated than moderate 
or higher-educated individuals. No linear trend in afforda-
bility was found for low-educated smokers, while afforda-
bility decreased for moderate and high-educated individuals. 
However, when income was not adjusted for household com-
position, similar trends in affordability were found across all 
educational levels (i.e. also a decreasing trend in affordability 
was found for low-educated smokers). From 2015 onwards, 
household size shrank for lower-educated respondents. As a 
result, equivalised income increased more steeply than house-
hold income, resulting in differing trends in affordability be-
tween the two.

One major limitation of this study is that our analysis was 
restricted to individuals who solely smoke FM cigarettes. This 
means that our findings are not generalizable across the en-
tire Dutch smoker population. It is likely that our findings 
overestimate cigarette affordability, because individuals for 

whom smoking cigarettes has become too expensive may 
have switched to cheaper alternatives, such as RYO to-
bacco, or quit altogether. Another limitation is that we had 
to estimate annual per capita income, based on monthly gross 
household income, marital status, and number of children 
living at home. Both annual income and household size were 
likely underestimated, because we did not account for end-
of-year bonuses, other sources of income, or adult children 
living at home. As shown by the different trends found be-
tween equivalised and non-equivalised affordability for 
low-educated smokers, further research with more accurate 
income and household information is recommended. Finally, 
our findings rely on self-reported data, which may have 
influenced income and price in particular. Over 25% of el-
igible respondents were excluded because of not reporting 
income. Additionally, respondents who were included may 
have (un)intentionally misreported income or price. Lower 
earners tend to over-report income, while higher earners tend 
to underreport their income.28,29 Our findings could therefore 
overestimate affordability for lower-income individuals, and 
underestimate affordability for higher-income individuals.

In conclusion, this paper finds that cigarettes have become 
less affordable in the Netherlands between 2008 and 2020. 
But, this appears to mostly be the result of a steep decrease in 
affordability between 2008 and 2010. From 2010 onwards, 
affordability remained the same. Affordability is lower 
among groups who are more likely to have a lower income 
level. Future tax increases should be large enough to result in 
a lower affordability.
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