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ABSTRACT

In recent years, several countries have reduced or exempted tampon tax, which aims to reduce tampon prices and

eventually increase affordability. However, tax reduction or exemption do not necessarily lead to a price reduction, and
the rate of change in price fluctuates dramatically among countries. This paper aims to explore why the tax reduction

does not always lead to a price reduction in some regions.
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1. INTRODUCTION

1.1 Definitions of three terms

Period poverty is a global issue of being unable to
afford hygiene products such as sanitary napkins,
tampons or pads to control menstrual bleeding. Period
poverty encompasses not only the inability to obtain
hygiene products, but also inadequate access to toilets,
hand-washing  receptacles, and hygienic waste
management. [1]

Tampon tax: the tampon tax is a value-added tax or
sales tax that is imposed on female menstrual hygiene
products by a government [2]. These are necessary items
worn by a woman while she is menstruating, for
examples: tampons, sanitary pad, sanitary towel etc.

VAT: A value-added tax (VAT) is a consumption tax
placed on a product whenever value is added at each stage
of the supply chain, from production to the point of sale.
The amount of VAT that the user pays is on the cost of the
product, less any of the costs of materials used in the
product that have already been taxed [3].

1.2 Background knowledge

Tampon tax is a common tax, which exists in both

emerging and developed countries. High tampon tax has
been considered as a serious issue, because sanitary
products are necessities, which means that the demand of
sanitary products in the market will always maintain
colossal no matter how high the price is. A relatively high
tax levied on female sanitary products makes it even
harder for people who can barely meet their basic needs
to afford.

Globally, many countries are prohibited from creating
zero-rated value-added taxes on period products, and
some even impose high rates of tampon tax. People living
in poverty already face barriers to obtaining menstrual
hygiene supplies and related health services. With the
rising costs and growing economic uncertainty, they now
face even greater obstacles. As a result, in numerous
countries, a high percentage of females miss school or
work during their menstrual cycle, and many even drop
out completely once they begin menstruating.

After years of activists campaigning and protesting
against the discriminatory fee for menstrual products,
some countries have managed to reduce or eliminate the
tampon tax. A number of countries, such as Australia,
German and Greece have either reduced or exempted the
tampon tax. To illustrate, the UK outlawed value-added
tax on menstrual hygiene products starting from
JAN.1.2021[4]. It has been considered a beneficial move
by public as it has relieved the burden on female in terms
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of finance. The UK Chancellor Rishi Sunak said that he
was proud that the UK is delivering on its promise to
scrap the tampon tax [4]. Since sanitary products are
essential, not charging VAT can be considered as a
beneficial behavior.

1.3 Problems

Although the intention of removing or reducing
VAT/sales tax on sanitary products is to benefit the public,
the resulting prices turn out to be different among
countries. For example, after the exemption of the 6.9%
sales tax on menstrual products, retail prices dropped by
7.3%. And the prices reduction was disproportionately
between different income groups, with 3.9% reduction in
price experienced by high-income women, and 12.4% by
the low-income women [5]. Nevertheless, the results
were different after the VAT/sales tax exemption in
Tanzania on 1 July 2018. The government states that the
exemption results were far from exception and during the
eleven and a half months in which pads were exempt
from VAT, the reduction in prices is hard to notice [6,7,8].
This paper is aimed to explain why the price does not
always decrease by the decline of tax, and what are the
possible factors.

2. LITERATURE REVIEW

In recent years, some countries have exempted
tampon tax (VAT and sales tax) in order to reduce tampon
prices and thus relieve period poverty. However, the
resulting tampon price does not meet. the expectation that
a price reduction does not show up in every region. For
instance, the prices of tampons in Zimbabwe surprisingly
increase by 800% [9] after the exemption of VAT in 2018.
Based on studies on VAT/sales tax and our own
knowledge, three hypotheses are proposed to explain this
phenomenon.

Hypothesis 1: Whether the country is developed or
not would be a factor.

According to Myint H, most emerging countries are
lagged in per capita income, rate of economic growth, and
consumption level. Compared to developed countries [10]
differences in economic levels would influence the
efficiency of economic policies (tampon tax exemption
policies in this scenario), considering consumers’
purchasing behavior is based on their economic
conditions[11]. Therefore, difference between developed
countries and developing countries is considered as a key
factor.

Hypothesis 2: Inflation rates would affect the change
in price after a tax reduction.
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Inflation is defined as a general rise in prices of goods
and services of an economy over a period of time [12].
Inflation causes the domestic price of goods and service
to increase, leading to increase in prices of tampons.
Inflation also causes domestic currency to depreciate,
which indicates more cost when importing raw materials
or commodities from foreign, especially for some
developing countries that lack materials like cotton and
their own tampon brands. In this way, reduction in prices
caused by tax change will probably be counteracted by
the increase in price entailed with inflation.

Hypothesis 3: Market structure would lead to a non-
changing or increase in price when a tax reduction
appears.

According to Copenhagen Economics (2007), tax
reduction is passed thoroughly through to consumers in a
perfect competition market, that is, price reduction, as
fierce competition induces companies to set the lowest
prices to maximize profit [9]. On the contrary, in a less
competitive market, an alteration in tax would not impute
to consumers completely in a short or medium term.
Clearly, in this scenario, market structure greatly
influences how tax changes affect prices.

3. DATA AND METHODOLOGY

In order to test whether the three possible factors
(developed/developing countries, inflation rate, market
structure) are correct, data on tampon tax reduction rates,
tampon price reduction rate, inflation rates and market
concentration rates from New Jersey (USA), Illinois
(USA), Australia, Canada, Spanish, Germany, UK, China,
Tanzania, Zimbabwe, India, Kenya is collected.

In order to test the first hypothesis, data from both
developed countries and developing countries are
selected. As for the second hypothesis (inflation rates),
data from the year that the tax is reduced and the year
after are collected. Since it takes time for the market to
adjust the prices, and a lag in time may be exist while
collecting data on prices, 2 years' inflation rates of 11
countries are collected. When it comes to the third
hypothesis about the market structure (more tend to be a
monopoly or perfect competition), the sum of market
share of the top four companies in the Sanitary Paper
Product Manufacturing industry from different countries
are collected. It is acknowledged that the greater the sum
is in a country, the more concentrate the industry is. Thus,
the market is more likely to be a monopoly. In contrast,
the smaller the market share of the top four companies is,
the more possible for the market to be a perfect
competition.
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Table 1. Regression models will be used to illustrate the association between the two variables.
Developed countries [Price reduction tax reduction Inflation rate inflation rate in the following year
New Jersey 7.3 6.9 3.9 3.0
Ilinois 6 6.25 1.26 214
Austrualia 9.1 10 1.61 0.87
Canada 2 5 1.13 143
Spanish 5 6 1.68 0.7
Germany 10.5 12 0.37 3.8
UK 23 5 1.53 1.67
Developing countries
Tanzania 0 18 351.2.45 3
Zimbabwe —800 20-30 10.61 255.5
India 0 12 3.95 476
Kenva 16 (by most) 16.7 11.6 10.31
China —4.2 4% 2.9 25
4. EMPIRICAL EVIDENCE Table 2. tampon tax reduction and consequent price

To study the correlation between the tampon tax
reduction and tampon price reduction, as well as the
correlation between the tampon tax reduction and the
inflation rate, the term correlation coefficient would be
used. Correlation coefficient is used to measure how
strong a relationship is between two variables. If the
value of r? (correlation coefficient) turns out close to 1,
then there is a strong linear association between the VAT
reduction and the price reduction. If the value of r? turns
out small, then there is not a significant association
between the two variables.

The p-value is the probability of obtaining results at
least as extreme as the observed results of a
statistical hypothesis test, assuming that
the null hypothesis is correct. The p-value is used as an
alternative to rejection points to provide the smallest level
of significance at which the null hypothesis would be
rejected. A smaller p-value means that there is stronger
evidence in favor of the alternative hypothesis.[14]

4.1 Potential factor: Developed country VS
Developing Country

The first possible cause is whether the country is
developed country or not. To demonstrate the hypothesis,
the following data is collected:

Developed
countries

change in certain regions

Price reduction
(%)

USA, New Jersey 7.3

USA, lllinois

Australia
Canada
Spain
Germany
UK

6
9.1
2

5
10.5
2.3

Developing countries

Tanzania
Zimbabwe
India

Kenya

China

0
800

Tax

reduction
(%)

6.9

6.25

10

5

6

12

5

18
25
12
16.7
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The Correlation Between Tampon Tax reduction and Tampon Price
Reduction in 11 regions
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Figure 1 correlation between tampon tax reduction and consequent price change in 11 developing and developed
regions

Figure 1 illustrates the scatter plot of the data given in
Table 2. The correlation coefficient is approximately
0.022. Therefore, no association between tampon tax
reduction and tampon price reduction is shown. The
correlation between the two variables was not strong
enough to state that a reduction in tampon tax would
necessarily lead to a decline in tampon price in all regions

in the world. Meanwhile, the p value is extremely high,
0.497 to be more specific, which again demonstrate that
there was not a direct relationship between tax reduction
and price decline.

Nevertheless, the result turns out differently when
only plot the data from developed countries:

The Correlation Between Tampon Tax reduction
and Tampon Price Reduction in 7 developed

regions
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Figure 2 correlation between tampon tax reduction and consequent price change in 7 developed regions

The correlation coefficient is approximately 0.917,
which is very close to 1. Thus, there is a strong positive
linear association between tampon tax reduction and
tampon price reduction in developed countries. Moreover,
the p value in this case is approximately 0.003, which
states that the hypothesis is convincing.

4.2 Potential factor: Inflation

Inflation is a typical measure of the rate of increase in
price over a given period of time. It affects the cost of
living, running a business, borrowing money, and many
other aspects of a economy[15]. Specifically, production
activity is greatly influenced by inflation rate because

421



ATLANTIS

PRESS Advances in Economics, Business and Management Resear ch, volume 203

many companies are operated worldly, and their daily commodities, change every day; others, such as wages
production involves imports and exports. As inflation stipulated in contracts, take longer to adjust. And when it
reduces purchasing power of some consumers, and comes to sanitary products, different countries have
erodes the real value of money, real prices of goods adopted different measures on price adjustments against
within the market would change. However, prices change inflation.

at different paces. Some, such as the prices of traded

The Correlation between Inflation Rate and Tampon
Price Reduction/ Tampon Tax Reduction

o 0.5 1 1.5 2 2.5 3 3.5 4 4.5
Inflation rate(%6)

Tampon price reduction / Tampon tax reduction

Figure 3 (correlation between inflation rate and tampon price change rate per tax reduction rate)

Generally, tampon price reduction rate is increasing
with higher inflation rates in all of the 11 regions, and the
graph presents a slightly upward sloping trend, indicating
a positive but weak correlation between the two factors
within those regions.

4.3 Potential factor: market structure

As the theory of the market structure states, the price
tends to be lowest in a perfect competitive market,
because of the similarity of the products and the

However, when we fit a regression line through the ~ bargaining power of buyers. All suppliers tend to set the
cloud of data points, the real observation might not fall lowest price in order to attract more consumers, and
exactly on the regression line. We can see that the data  eventually maximize the sales revenue. Besides, in a
contains quite a large amount of variability. The distance =~ monopolistic market, in order to maximize profits,
between the regression line and the data point represents ~ producers would sell their products at the quantity where
the unexplained variation, which is also called the  marginal price is equal to marginal revenue (price). Based
residual. We therefore uses the method of least squaresto ~ On these theories, an extension is proposed by the authors:
minimize the residual[16] Now that we get the key as producers set the lowest price that will not bring loss
measure to the validity of the estimated linear line, R?, in a perfect competitive market, tax reduction would
which is approximately 0.0765. This means that only ~ thoroughly pass on to consumers, whereas in a less
7.65% of the total variance is explained with the competitive market, price reduction is partly passed on to
relationship between tampon price reduction and the rate consumers.
of inflation. In this case, since the value of r? is very close
to 0, we can say that the independent variable (inflation
rate) have nearly no influence on the dependent variable
(rate of tampon price reduction).

CR4, stands for four-firm concentration ratio, is a
measure to quantify how competitive a market is. In this
session, CR4 of sanitary products industry from the UK,
the US and china are collected.

Based on the analysis above, no strong correlation is
found between inflation rate and price reduction of
sanitary products.

422



ATL’;QE';? Advances in Economics, Business and Management Resear ch, volume 203

SANITARY PRODUCTS INDUSTRY IN THE UK--
MARKET SHARE DISTRIBUTION

M Procter & Gamble m Essity Lil Lets ™ Johnson ™ Others

Figure 4 (maker share distribution of sanitary products industry in the UK)

SANITARY PRODUCTS INDUSTRY IN THE US--MARKET SHARE
DISTRIBUTION

M Procter & Gamble M Kimberley MBEPC Playtex M Others

9%
15%

Figure 5 (maker share distribution of sanitary products industry in the US)

CR4 in tampon industry is 78.7% (Procter&Gamble both tampon markets in the USA and the UK are
51%, Essity 13.5%, Lil Lets 9.4%, Johnson 5%) in the extremely oligopoly markets. ( According to American
UK and 76.8%(Procter&Gamble 47.6%, Kimberley Economist Joe Bain, market whose CR4 is greater that 75%
15.3%, EPC 8.6%, Playtex 5.3%) in the US, indicates that is a concentrated oligopoly.)

SANITARY PRODUCTS INDUSTRY IN CHINA--MARKET SHARE
DISTRIBUTION

B Unicharm ®Hengan ™ Procter & Gamble Kimberly — m Others

Figure 6 (maker share distribution of sanitary products industry in China)
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CR4 in tampon market in China in 29.3% (Unicharm
10.9%, Hengan 10.2%, Procter&Gamble 5.4%, Kimberly
3.2%) by the time that tampon tax is reduced. Therefore,
the tampon market in China is much more competitive
compared with those in the UK and the USA.

Table 3. (CR4 and tampon price change rate per tax

reduction rate in four regions)

Regions Price reduction rate/ | CR4
tampon tax reduction
rate
China -1.05 29.30%
New 1.06 76.80%
Jersey(
USA)
lllinois(USA) | 0.96 76.80%
The UK 0.46 78.70%

According to the hypothesis proposed, the closer CR4
is to 1( less competitive the market is), the greater the
value of price reduction rate divided by tampon tax
reduction rate would be. Nevertheless, China, whose
tampon market is the most competitive ( lowest
CR4)among the 4 regions, has the smallest alteration ,
which implies that, the change in price per percent of tax
reduction is minimum ( in this scenario, tampon price
even increases after tax exemption). This data challenges
the third hypothesis because China, with lowest CR4
value, has lowest tampon tax reduction rate, opposite to
the expectation that price reduction per tax reduction
would be the highest in China. Thus, the hypothesis been
made overturned.

The possible explanations would be firstly there may
be other factors that has not been considered, for instance,
nature of business( state-owned or foreign funds), the
tariffs war and so on. Specifically, $500 billion of
Chinese goods are imposed high tariffs on by the USA in
2019, by which increased the cost of tampons and
increased the tampon prices.

5. CONCLUSION

To address period poverty, many countries in the
world have reduced or exempted tax on tampons so as to
make tampons more affordable. Surprisingly, the extent
that tampon price is changed fluctuates among regions.
This paper aims to explore why the tax reduction does not
lead to a price reduction in some regions. Three potential
factors are proposed in the research: (1) developed or

emerging countries, (2) inflation rate, (3) market structure.

The first conclusion is that whether a country is
developed or emerging is a key factor which would
influence the change in price after a tax reduction. By
comparing the correlation of Figure 1 and Figure 2, it is

Advances in Economics, Business and Management Resear ch, volume 203

observed that there is a strong positive linear correlation
between tampon tax reduction and price reduction in
developed countries, but not in developing countries. The
second conclusion been drawn is that inflation rate is not
a key factor. Inflation rates of 2 years from 11 regions are
selected and then plotted in the scatter plot. After
observing that r?is extremely close to zero, we concluded
that inflation doesn’t have a strong correlation with price
reduction. The third conclusion is that market structure
not necessarily have an impact on tampon price reduction
rate caused by tax change. According to Table 2, China,
who has the lowest tampon market’s CR4 (the most
competitive market) would have the greatest change in
price per percent reduction in tax. The data that China
actually has the lowest tampon price reduction rate per
tax change refutes the previous prediction, and overturn
the third hypothesis.

Because of the limiting access to some data, the
conclusion made in the paper may not be that reliable.
Besides, other potential factors that is not been discussed
in this paper might exist. Hence, we sincerely invite more
researchers focus on this research question--How tax
reduction or exemption influence prices.
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