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Abstract 

 
 Working women with their highly relative bargaining power and compulsive 

buying behavior can significantly affect household consumption expenditures. 

This study investigates the relationship between the number of working women 

and aggregate consumption expenditures. We examine the hypothesis that chan-

ges in the number of working women have a perceptible impact on per capita 

household consumption expenditures, by extension, on aggregate consumption. 

Using panel data for a set of The Organization for Economic Co-operation and 

Development (OECD) countries from 2000 – 2018, the outcomes of two-stage 

least squares and generalized method of moment estimations indicate that as the 

number of women increases, gross domestic consumption rises. The implied dis-

parity in consumption propensities exists among different age groups of working 

women. These findings suggest the importance of considering working women’s 

spending behavior and household decision-making in planning for the develop-

ment of gross domestic consumption and output. 
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Introduction  
 

 Consumption is one of the fundamental components of gross domestic pro-
duct and the main variable for measuring economic growth. In most countries, it 
counts for more than 60% of the gross domestic product (OECD, 2009). Since it 
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accounts for a large amount of the national income, understanding the dynamics 
of consumption expenditures is crucial to understanding macroeconomic fluctua-
tions and economic growth (Gerstberger and Yaneva, 2013). A large number of 
studies discuss and measure the classic dynamics of aggregate consumption (some 
pertinent studies include (Weber, 1970; Cushing, 1991; Delgado and Miles, 1997; 
Mehra, 2001; Chatterjee, 2009; Lahiri, Monokroussos and Zhao, 2015). How-
ever, the debate on the factors affecting consumption expenditures shifted from 
Keynesian capacity-to-consume determinants to the effects of individual charac-
teristics, demographic structure, and welfare policies. 
 One of the least discussed topics is the position of gender in influencing hou-
sehold consumption expenditures. Therefore, further exploration of the relation 
between working women’s spending behavior and aggregate consumption is 
required. Women’s compulsive buying and relative bargaining power are likely 
to affect the family’s consumption expenditures (Manchanda, 2012). With their 
dissimilar social and economic status within and outside the home, women’s 
spending behavior is quite different from men’s. Women, due to the higher margi-
nal propensity to consume, are considered relatively strong consumers (Kornrich 
and Roberts, 2018). 
 In the last few decades, the proportion of working women has increased 
enormously in most parts of the world.2 Due to the improvement in education 
levels and socioeconomic status, women are becoming equal participants to men 
in various occupations (Buvinic and Furst-Nichols, 2014). The implication of 
this social development brought a substantial change in their family needs and 
lifestyle patterns. Working women, with their high purchasing power (Roberts, 
2014), are acknowledged as more imprudent in their spending decisions. Thus, 
investigating the effect of working women’s spending behavior on household 
consumption expenditures is crucial for the micro/macroeconomic perspective of 
the economy.  
 This paper confers the theoretical substantiation to decide whether there are 
differences in the spending behavior of working women that affect household 
consumption expenditures. Simultaneously, it also empirically estimates the 
effects of changes in the number of working women on aggregate household 
consumption expenditures. Theoretically, working women’s spending behavior 
has a positive effect on personal and household consumption expenditures, as 
evidenced by the arguments in the next sections. Additionally, data analysis proves 
these concepts empirically. The models estimated here employ real per capita 
aggregate consumption as the dependent variable, measuring gross consumption 
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expenditure factors, including income. Using a panel data set of the Organization 
for Economic Co-operation and Development (OECD) countries allows us to 
investigate the effects of shifts in the number of working women on consum-
ption expenditures over time within as well as across countries. The model equa-
tion estimated through two-stage least squares (2SLS) and generalized method of 
moments (GMM) indicates a positive relationship between the number of wor-
king women and per capita household consumption expenditures. Particularly, 
the estimated results show that age plays an important role in working women’s 
decision-making about spending, which in turn ultimately affects household 
consumption expenditures. The research explores how working women’s buying 
behavior, with their employment and income, is beneficial for the economic 
outcomes by affecting aggregate consumption expenditures. 
 
 
1.  Theoretical Framework  
 
1.1.  Working Women’s Spending Behavior 
 
 In recent years, women are financially independent in most parts of the world.3 
The financial self-sufficiency of the women strengthens their ability to make 
independent decisions based on personal and household consumption expenditu-
res by allowing them to have a relatively high bargaining power to spend money. 
Besides this, there are several other reasons why working women spend larger 
proportions of their income. Compulsive shopping behavior makes working 
women spend more of their income (Manchanda, 2012). One assumption is that 
working women will be more intrigued by efficient items and services, such as 
take-out suppers, instant dusting sprays, fashionable clothing, and cleaning servi-
ces. The time limitations of the daily schedule of family tasks including cooking, 
cleaning, and grocery shopping, suggest that different strategies are most likely 
to be implemented to manage these tasks (Cupak, Porkrivcak and Rizov, 2016). 
The differences in attitudes among working and non-working women concerning 
female roles are likely to manipulate their consumption behavior. The dual roles 
of females in their jobs and at home will require a different degree of participa-
tion in homemaker responsibilities compared to non-working women, for whom 
such things are considered as the main duties (Shotick, 2015). Instead of avoid-
ing and not fulfilling their homemaker tasks, working women search for other 
means of self-fulfillment in activities in and outside of the home (Keng and Lin, 
                                                           

 3 According to the 2019 report of CNBC, it is expected that about 90% of women will have to 
finance themselves solely with their earnings at some point in their lives. The report further states 
that compared to 51 trillion USD spent in 2015, global wealth controlled by women increased up 
to 72 trillion USD, or 32% in 2020. 
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2005). As the time and effort dedicated to homemaker roles may be different 
from those of non-working women, they will try their best to cope with it with 
their earnings (Killewald, 2011). Thus, spending money on these extra products 
and services in working women families increases their overall household con-
sumption expenditures. 
 More to the point, a working woman’s lifestyle is relatively different from the 
non-working one. They spend more money on their grooming, clothing, and other 
assets. The consequences of a different lifestyle pattern on working women’s 
spending behavior are vast (Anderson and Eswaran, 2009; Lancaster, Pushkar 
and Ranjan, 2008).  
 
1.2.  Decision-making in Different Age Groups 
 
 If we imply the channels explained in the above section for spending beha-
vior of working women in different age groups, there will be considerable diffe-
rences between each of their buying behaviors. Women’s spending behavior in 
a certain period is much unlike the other (Addessi, 2018). In general, young 
working women are considered as more compulsive buyers compared to middle-
aged and older women. They spend more on their grooming and clothing. How-
ever, middle-aged and older working women spend more on household expendi-
tures such as house furnishings, recreational family trips, and extra services for the 
household. DeWeese and Norton (1991) empirically proved that working wives 
raise consumption expenditures on household necessities such as clothing, chil-
dren’s education, non-durable items, etc. Working women tend to be more effi-
cient in organizing household tasks according to their income; they spend more on 
services to save time and are more likely to be accompanied by their family (Lee, 
Jinkook and Yunhee, 2011). Conversely, there are research studies that found little 
support for this point such as Bhupal and Sam (2014) who stated that there is 
little evidence of working women being more concerned about convenience pro-
ducts than non-working women. Such studies do not provide comprehensive infor-
mation and hardly scrape the surface of working women’s spending manners.  
 
1.3.  Working Women and Gross Consumption Expenditures 
 
 If working women influence the family’s spending patterns by implication,4 
there may be an imperative impact on macroeconomic factors. Women’s access 
to outside income is likely to raise household spending and ultimately the gross 

                                                           

 4 Macroeconomic variables are the total values of the economic indicators collected at the 
household level throughout the specific region. Thus, a change in household-level measured indi-
cators will ultimately bring a change in aggregate indicators. 
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consumption. In the last few decades, due to an enormous increase in the pro-
portion of working women, economic activity has improved extensively (Raz-    
-Yurovich, 2010). Females’ participation in work outside of the house leads to 
higher growth of economic factors (Jun et al., 2020). The countries with a higher 
proportion of working women contribute significantly to consumption expenditu-
res. Theoretically, working women have conflicting and thus ambiguous effects 
on gross consumption expenditures, but one empirical study showed that women 
contribute about 70 to 80 percent of the overall consumer expenditures (Wamoyi 
et al., 2020). To understand the concept on an extensive level, it would be better 
to do a macro-level analysis investigating the connection between the number of 
working and aggregate consumption expenditures.  
 Figure 1 represents the movement in the number of working women and per 
capita consumption in 35 OECD countries from 2000 to 2018.5 It can be seen 
that there is an increasing trend in both of the series across the panel of the indi-
vidual country. It appears that the number of working women is moving along 
with per capita consumption is a trend within the individual country throughout 
all of the years.  
 
F i g u r e  1 

Trends in per capita Household Consumption of OECD Countries 

 
Source: OECD Statistics. 

 
 Figure 1 is representing the trends in the number of working women (in thou-
sands) and household per capita consumption expenditures (in millions) in 35 
OECD countries for the year 2000 – 2018. 

                                                           

 5 Data Source; OECD statistics; <https://stats.oecd.org/>. 
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 Consumption is considered the most important component of the gross domes-
tic product of a country. Thus, dynamics of consumption expenditures indicate 
a parallel movement in the path of economic growth. Understanding consumption 
dynamics through female participation in a field of work would be beneficial for 
economic growth policies. 
 
1.4.  Objectives and Hypotheses 
 
 The purpose of this research is to explore the impact of the changes on the 
number of working women per capita household consumption expenditures. This 
research paper explores the concept of how the number of working women affects 
household consumption expenditures, which in turn gives a drivable foundation 
for measuring per capita consumption expenditures of the country. Moreover, the 
study provides crucial findings for dissimilar age groups with different spending 
patterns. These findings propose that there ought to be suitable policy-making 
for each division within each group.  
 Based on the above explanations on the number of working women and their 
impact on per capita household consumption, we build these three hypotheses: 
 H1: Working women, due to their high bargaining power and compulsive spend-

ing behavior, have a significant effect on household consumption expenditures.  

 H2: The age of working women affects their spending decisions and eventually 

overall household consumption expenditures. 

 H3: Increase in the number of working women is positively associated with an 

increase in per capita household consumption expenditures, and by extension, 

gross domestic consumption. 

 The rest of this study is structured as follows. Section 2 is a review of rele-
vant previous studies and theories that are linked to the phenomenon of working 
women’s consumption behavior and household consumption expenditures. Sec-
tion 3 explains the descriptive statistics which are later used in empirical estima-
tions. Section 4 presents the methodologies and estimations. The results of esti-
mated models through different econometric techniques are also explained in this 
section. Section 5 presents the discussion and policy implication of this research. 
At the end we summarize the conclusion. 
 
 
2.  Literature Review 
 
 Limited attention has been paid to investigating the impact of women’s em-
ployment status on buying behavior and on their consumption expenditures. 
Most literature on consumer spending examines all households as combined 
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decision-making individuals with common preferences and collective incomes. For 
example, studies of Chen and Woolley (2001), Bonke (2010), and D’Aspremont 
and Ferreira (2019) support the expansion of the collective model of household 
expenditure patterns. However, many studies reject this ‘income pooling’ hypo-
thesis (e.g., Lee and Pocock, 2007; Browning, Pierre-Andre and Arthur, 2013; 
Watson and Wooden, 2013; Beblo and Beninger, 2012).  
 Women’s labor force participation brings a considerable increase in expenditu-
res for housekeeping, child care, and gardening services (Kornrich and Roberts, 
2018). Working women use their ability to gain higher bargaining power and 
manage economic resources to increase household spending on food (Schmeer, 
2005). Household production variables have a major impact on service expenses 
(Soberon-Ferrer and Dardis, 1991). Families with full-time and part-time work-
ing women spend more on food away from home, child care, and total services. 
According to Bodur and Avci (2016), working women can affect household 
consumption expenditures in two ways. First, households will be more likely to 
replace home-made goods and services with marketed goods and services since 
women now have less time to spend on the household, and second, spending 
patterns of the family members will differ independently of the productive use of 
time on the home by these women. Both of these effects are related to the decision 
concerning work. Researchers such as Hoddinott and Haddad (1995), Phipps and 
Burton (1998), Browning and Chiappori (1998), Koolwal and Ray (2002), and 
Handa et al. (2009) explained the gender bias in the intrahousehold allocation of 
resources investigating the household’s spending behavior on various goods and 
services within the framework constructed in the bargaining power models. 
 Working women are more stressed because of work pressure. They go shopp-
ing to offset work pressure. The research by Kukar-Kinney, Ridgway and Monroe 
(2009) states that females do impulsive purchasing to control negative feelings 
or to have good encounters to mitigate negative ones. They have achieved a “high” 
on the compulsive buying scale to overcome the strain of daily life. Working 
women show compulsiveness in shopping as they try to find substantiation or 
a sense of purpose via shopping and spending (Mueller, 2019). Indeed, shopping 
is a kind of relaxation for them. Considering this perspective, it may be presu-
med that working women’s financial territory is not the only thing that makes 
them open to unreasonable purchasing inclinations, but also socialization. Joji 
and Raveendran (2008) state that credit card accessibility is likewise expected to 
be one of the reasons for overspending. Working women can apply for credit 
cards that give them additional buying power (Joireman, Kees and Sprott, 2010). 
The recent development in retail shopping centers and access to internet purcha-
sing bring fuel to fire for the rising tendency to purchase more. 
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 Male and female income doesn’t have the same impact on family consum-
ption expenditures. One study found that married couples are more likely to uti-
lize their profits for private consumption and spending on products used by the 
whole family reflected gendered circles of obligation (Phipps and Burton, 1998). 
Manchanda (2015) also found that there is a significant uniqueness in impulsive 
purchasing inclinations of working and non-working females. This research de-
monstrated that non-working women are less enthusiastic purchasers than work-
ing ones, while the degree of socialization may be one of the same variables. 
Women’s representation affects expenditures on childcare, education, and elderly 
care (Svaleryd, 2009). Also, direct spending resulting from the employment of 
a female in the family includes clothing, transportation, and home services expen-
ditures (Hanson and Ooms, 1991). Women’s control over their income is mainly 
imperative for expanding food expenditure in low-income families (Schmeer, 
2005). In richer families, women who have their income also use spouse income 
transfers to disburse food expenditures.   
 Women’s employment status was significantly related to expenditure on food 
from outside restaurants, child care, and total services (Manrique and Jensen, 
1998; Foster and Mammen, 1992; Handayani and Handayani, 2019). Families of 
part-time working women increased expenses on food away from the residence 
compared to households of full-time homemakers. Hopkins, Levin and Haddad 
(1994) used a gender-disaggregated cyclic consumption model to investigate 
whether the gender of an income earner or both manipulates the household’s 
spending patterns at a given level of household income. The study found that the 
total family expenditures and the gender of the income-earner matters, given that 
the annual income is not pooled, and at the same time the overall income and the 
gender-specific income are significant measures of household consumption 
spending. 
 Bhupal and Sam (2014) measured the effect of women’s income on children 
after a rise in income through the National Rural Employment Guarantee Scheme 
(NREGS) program in the United States. The research results showed that female 
income has a large increase in spending on children’s clothing and other items. 
Men’s income, based on the NREGS program, had no impact on children’s ex-
penses for the given categories.  
 Female labor contribution causes an increase in the consumption expenditure 
of several commodities based on visible household characteristics (Lee, Jinkook 
and Yunhee, 2014). An increase in the number of working women also causes 
changes in consumption expenditures that are undetected by us but are realistic 
and considered by the household at the time when it decides whether the women 
can work. 
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 In the past, researchers investigated several direct and indirect effects of 
women’s earnings on household consumption expenditures. This paper adds to 
the previous literature by doing a detailed analysis of working women’s buying 
behavior and its impact on per capita household consumption expenditure. The 
comprehensive research analysis incorporates buying behavior of different age 
groups of working women and their effects on consumption expenditure. The 
study fills some gaps in our perception of the relationship between working 
women and consumption expenditures. 
 
 
3.  Data and Variables 
 
 To perform our empirical analysis, 6 main variables are used for estimations. 
The independent variable consumption variable is approximated by the real total 
household per capita consumption expenditures. The independent variable or the 
working women variable includes the total number of employed women, the 
total number of young employed women, the total number of middle-aged em-
ployed women, and the total number of employed women. Other control variab-
les include income approximated by actual net per capita national disposable 
income, inflation approximated by a consumer price index, population approxi-
mated by fertility rate, and purchasing power parity. Data on relevant variables 
are collected and combined from three different sources: OECD statistics, Inter-
national Labor Organization (ILO) statistics, and World Bank Development In-
dicators.6 Data on working women variables are retrieved from ILO statistics and 
per capita, while household consumption expenditures are collected from World 
Bank Development Indicators. Other information on control variables is collected 
from World Development Indicators (WDI) and OECD websites. The selection 
of time and countries in the sample is determined by variation in size, arrange-
ment, and regional dissimilarity of the countries. A panel data set of 36 OECD 
countries from 2000 to 2018 yielding 684 observations allows the collection of 
dynamic behavior information and a large sample’s capacity of accurate estimates. 
A complete description of all of the variables is given below. 
 
3.1.  Dependent Variables 
 
 The consumption expenditures, as noted above, are approximated by the final 
household per capita consumption expenditures, which are measured in 2010 U.S. 
dollar prices for the sample countries. Household per capita final consumption 

                                                           

 6 Data collected from different sources are converted into the same units. The data on consum-
ption and income series is used in per capita terms. 
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expenditures are the market values of all products and services purchased by 
family units at a specific time. They exclude the acquisition of private housing; 
however, they incorporate the attributed lease for the proprietor’s residences. 
This additionally incorporates installments and charges to governments to acquire 
permits and licenses. 
 Several studies such as those of Ibrahim and Habibullah (2010) and Fisher 
et al. (2020) have also used the household per capita final consumption expendi-
tures as the consumption variable. 
 
3.2.  Independent Variables 
 
 The working women variable defines the total number of working women 
calculated annually for each country. The data is collected for full-time employed 
women. On average, people who usually work less than 35 to 40 hours per week 
are considered part-time workers. Women in part-time jobs, involuntary employ-
ment, or short-term work with economic fluctuations are not classified as fully 
employed workers. Thus, they are excluded from this category. Unpaid working 
women, in and outside of the family who work less than 15 hours per week, are 
also not classified in the employed women category. The data tables are taken 
from labor force statistics. The labor force data on employment by sex and by 
standard age groups are used as several working women. The working women 
variable is further expanded into three categories: 1. The total number of employed 
women from the age of 15 to 34 years is classified as young working women. 
2. The total number of employed women from the age of 35 to 54 years is classi-
fied as middle-aged working women. 3. The total number of employed women 
from the age of 55 years and above is classified as elderly working women. Each 
of these three is included in our analysis separately. 
 
3.3.  Control Variables  
 
 To get an accurate and robust result, we used other control variables inclu-
ding per capita income, inflation, population, and purchasing power parity in the 
regression analysis. The details are as follows. 
 According to Keynes’ absolute income hypothesis, individuals’ consumption 
is positively associated with their income. Permanent life cycle theory explains 
income and consumption defining income as the main determinant of consum-
ption (Pischke, 1991). One must include an income variable in measuring con-
sumption expenditures to control the income effect. Thus, we used per capita 
income approximated by net national income which is calculated by gross natio-
nal income minus consumption of the fixed capital. It excludes natural resource 
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diminution. Studies such as Battistin and Padula (2010) explored the relationship 
between population and consumption expenditure. Following their study, the 
fertility rate is used as the measure of the population in this research. Annual 
data is calculated from World Bank indicators.  
 Manasseh et al. (2018) explain that the reaction to inflation news causes an 
increase in the households’ education level depending on the continuation of 
constraints on the household’s capability to route this information. This leads to 
a change in consumer decision-making. Whereas, when the expected inflation 
rate could not be observed, the real consumption would be affected only by the 
judgment error of an unobservable price increase. Inflation is measured by the 
consumer price index, which provides an idea about the annual percentage change 
in the number of acquired goods and services (for a specific period) to the stan-
dard consumer. Purchasing power parities (PPPs) are the rates of currency ex-
change that make the purchasing power of different currencies equal by elimina-
ting the disparities in price levels between countries. In their simplest form, PPPs 
are price relatives that show the proportion of the prices in national currencies of 
the identical good or service in different countries. In a panel data set of 36 diffe-
rent countries, purchasing power parity will be a useful variable for measuring 
cross-countries heterogeneity. PPPs are also calculated for manufactured goods 
groups and each of the different levels of aggregation up to and counting gross 
domestic product (GDP). Once we divided the household aggregate consumption 
and net national income data by the incorporated total population data, we obtai-
ned the per capita variables. We deflated all nominal data apart from interest 
rates by the consumer price index (CPI) and took the natural logarithm of all 
variables to construct a log-log model, which allows us to compute the elasticities. 
Table1 depicts the descriptive statistics. 
 
T a b l e  1  

Summary Statistics 

 (1) (2) (3) (4) (5) 

Variables N Mean SD Min Max 

Consumption 648 19972.13 9321.019 4177.261 44023.92 
Income 648 32002.42 16611.87 4803.995 86208.93 
Working women 648 6632.936 12028.33 71.00000 72944.00 
Young working women 648 2409.993 4023.131 28.00000 25330.00 
Middle aged working women 648 3122.210 5532.038 33.00000 33902.00 
Old aged working women 648 1077.302 2210.322 3.000000 16305.00 
Population 648 1.639301 0.420741 1.076000 3.930000 
Inflation 648 2.944520 4.024852 –4.478103 59.39572 
Purchasing power parity 648 44.55902 147.2004 0.280000 898.9200 

Note: Consumption and income are stated in real, per capita terms. Data belongs to 36 OECD countries for the 
years 2000 – 2018. 

Source: OECD Statistics. 
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4.  Methods and Estimations  
 
 According to Keynes and Waeger (1936), consumption is a function of income, 
while the functional relationship between the income ‘I’ and the consumption 
expenditures ‘C’ out of a given level of income, can be expressed as below. 
 

( ),  C f I Z=          (1) 
 
 Or with reference to Dornbusch Fischer and Schmalensee (1993) consumption 
function7 of the life cycle theory the function can be written as an equation as 
 

i z
C I Zβ β= +            (2) 

 
 Here ‘C’ represents real per capita aggregate consumption, ‘I’ is the real per 
capita income, and ‘Z’ is the vector of other factors affecting aggregate consum-
ption expenditures. The equation defines the classic relationship between consum-
ption and income including other related determinants in vector ‘Z’. However, as 
in this research, we are particularly interested in the effect of women’s work 
participation on aggregate consumption; our interest variable working women is 
a binding factor in consumption decision. Thus, we will incorporate our interest 
variables further in the above equation. Moreover, we will also include other 
indicators suggested by the previous researches as control variables. To find 
a long-term relationship we formulated the model using the different forms of 
each real variable. We further incorporated the log difference of the series to 
estimate the consumption elasticities of the independent variables. Thus, the full 
regression equation is 
 

0Δln Δln Δln Δln Δln

Δln Δ Δ Δ μ

it i it ww it yww it mww it

oww it fr it cpi it ppp it

C a I WW YWW MWW

OWW P Inf PPP

β β β β
β β β β

= + + + + +

+ + + + +
   (3) 

 
where 
 Cit – the real annual aggregate household consumption of country i at time t, 
 Iit – the real annual aggregate income of country i at time t, 
 WWit – the total number of working women of country i at time t, 
 YWWit – the total number of young working women of country i at time t, 
 MWWit – the total number of mid aged working women of country i at time t, 
 OWWit – the total number of old aged working women of country i at timet, 
 Pit – the annually estimated population of country i at time t, 
 Infit – the annual average inflation rate of country i at time t, 
 PPPit – the annual purchasing power parity from country i at time t. 

                                                           

 7 Dornbusch and Fischer (1993) presented the model which explains the consumption patterns 
of individuals as a response to changes in their income. We used the simplest model form of the 
consumption’s relationship with income and other variables. 
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 By estimating the value of β’s in above equation (4) we will be able to calcu-
late the consumption elasticities of independent variables.  
 

yww ww

dC WW

dWW C
ε β= ÷ =         (4) 

 
4.1.  Diagnostics 
 
 Based on the above-made assumptions, the following tests have been done to 
propose a more appropriate estimation technique for robustness check of OLS 
results.  
 
4.1.1.  Cross-sectional Dependence  
 
 In panel data sets, especially where the time (T) and the cross-section (N) 
proportions are large; the most common issue involves is cross-sectional depen-
dence. Cross-correlated errors may be caused by a number of reasons, such as 
omitted common effects, spatial effects, and interactions controlled by socioeco-
nomic networks (Chudik and Pesaran, 2013).  
 Passing over cross-sectional dependence may not produce deliberate outco-
mes. In the presence of this issue, fixed or random effect estimations are likely to 
generate inconsistent and biased coefficient estimations (Sarafidis, Yamagata 
and Robertson, 2009). If the errors are cross-sectionally dependent conventional 
unit root tests will not be reliable for stationarity check. The CD test proposed by 
Pesaran (2020) and the LM test proposed by Pesaran and Yamagata (2008) are 
used to test the cross-sectional dependence of errors. The former one is used 
when the data entails cross-sectional characteristics is larger than the time aspect 
in the panel (N > T). The CD test is robust to the structural breaks and non-
normality of the residuals. The later one is a bias-adjusted test, which is used to 
solve the inconsistency problem. The CD and LM test statistic is as follows 
 

1

1 1

2
( ) ~ (0,1) , 1,2,3,......,

( 1)

N N

ij

i j i

T
CD F N i j N

N N
ρ

−

= = +
= =

−      (5) 

 
2 21

2
1 1

( ) ( )2
( )

( 1) ( )

N N
ij ij

ij

i j i ij

T k E T kT
LM F

N N Var T k

ρ ρ
ρ

ρ

−

= = +

− − −
=

− −      (6) 

 
 Here ijρ  is the sample estimation of the pair-wise correlation of the residual 

errors taken by OLS (Salmerón and Romero-Ávila, 2014). 
 Table 2 shows the results of the cross-sectional dependence tests. The results 
show the rejection of the null hypothesis, which signifies that series must be 
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estimated using those methods and econometric techniques that are robust to the 
cross-sectional dependence issue to avoid biased outcomes. 
 
T a b l e  2  

Cross-sectional Dependence Test Results 

 Value 

CD Test 2.03* 
LM Test   0.3945 

Note: * = p < 10, ** = p < 5, *** = p < 1. The null hypothesis is no cross-sectional dependence. 

Source: Own. 

 
4.1.2.  Stationarity 
 
 After cross-sectional dependence, we check the stationarity of all of the varia-
bles. Due to the presence of cross-sectional dependence in the errors, the CIPS 
panel unit root test proposed by Baltagi and Pesaran (2007) is decided to use to 
check the stationarity of the variables. The test is robust to cross-sectional depen-
dence in residuals. The CIPS test uses the following augmented Dickey-Fuller 
regression to compute the cross-sectionally augmented ADF statistic for con-
sumption variables. 
 

1, , 1 ti t i i i t i i t it
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 Similarly, the CADF will be calculated for all other series used in empirical 
research. 
 
T a b l e  3  

CIPS Unit Root Test Results 

 CIPS 

 Intercept Intercept Trend 

Consumption –1.834 –2.059 
Income –1.911 –2.528 
Working Women –1.530 –1.592 
FertilityRate –1.731 –2.641 
CPI 
PPP 

–2.045 
–1.509 

–2.839 
–1.539 

Note: * = p < 10, ** = p < 5, *** = p < 1. For the CIPS test the null hypothesis is non-stationarity. 

Source: Own. 
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 The results obtained from the CIPS unit root test are given in Table 3. The 
values calculated for all variables indicate the acceptance of the null hypothesis 
of a unit root demonstrating all the series non-stationary in level form.  
 
4.1.3.  Cointegration 
 
 The results of the unit root test indicate that all series are stationary at level 
with the order I (1). If there is a linear arrangement of the variables, cointegration 
can facilitate to use of non-stationary variables at levels with no spurious relation-
ship among them (Hubrich et al., 2001). To find out whether these series are coin-
tegrated, Durbin-Hausman test proposed by Westerlund (2008), which takes cross-
sectional dependence into account. The test creates two test statistics, namely panel 
test (DHp) and group test (DHL). The panel test (DHp) assumes that the auto-
regressive constraints are similar for all the cross-sections. The group test (DHg) 
permits the autoregressive parameter to be different across cross-sections. In both 
of the tests, rejection of the null hypothesis concludes that cointegration exists.  
 The DHg and the DHp figures presented in Table 4 reject the null hypothesis 
of no cointegration. Thus, it is concluded that the variables are cointegrated. The 
results advocate that consumption expenditures have a long-term relationship 
with working women and other variables.  
 
T a b l e  4  

Durbin-Hausman Cointegration Test Results 

 Value 

DHg   –1.81*** 
DHp –4.02** 

Note: * = p < 10, ** = p < 5, *** = p < 1. The null hypothesis is no cointegration. 

Source: Own. 

 
 Summering up the analytical tests, the most important issue found was cross-
sectional dependence in errors. Besides, when dealing with large cross-sections 
series heteroscedasticity issue frequently arises. Therefore, there should be a spe-
cific regression with robust standard errors. Previous researches also reveal that 
consumption expenditures series can be endogenous in a number of models 
(Campbell and Cocco, 2007). The instrumental variable techniques are best to 
get robust estimations and to solve all these problems altogether in one estimation. 
Thus, it is decided to employ the generalized method of moments (GMM) and 
two-stage least-squares (2SLS). Driscoll and Kraay (1998) standard errors help 
out with the issue of cross-sectional dependence as well as heteroscedasticity and 
serial correlation. Thus, 2SLS and GMM estimations are further measured with 
Driscoll and Kraay (1998) and cluster standard errors.  
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 Following Campbell and Cocco (2007), instrument variables are used for 
consumption and income series. The instrument variables include those variables 
which affect these variables together as well as in parallel. These include lagged 
per capita consumption expenditures, lagged per capita income, inflation, and 
lagged per capita GDP. After fitting the auxiliary regression Hausman test pro-
posed by Wooldridge (2002) is employed to check for the random or fixed effect. 
The insignificant test statistic for all models indicated the presence of fixed effects. 
Thus equation (3) is estimated by fixed-effect models with the generalized method 
of moments (GMM) and two-stage least-squares (2SLS) techniques with Driscoll 
and Kraay (1998) cluster standard errors. 
 
4.2.  Causality  
 
 The above diagnostics do not have information on the causal relationship 
between the variables used in the model. To complement the empirical analysis, 
the Granger causality test proposed by Dumitrescu and Hurlin (2012) is employed 
to check the causality between the variables. The test is robust to the cross-sec-
tional dependence and involves a separate Granger non-causality calculation for 
all cross-sections. The Dumitrescu-Hurlin panel causality test equation for con-
sumption and working women variable is as follows 
 

, , , ,

K K

i t i i i t k i i t k i ti k i k
C C WWα β γ ε− −= =

+ += +        (9) 
 
 Here ‘k’ is the lag order.  
 The Dumitrescu-Hurlin panel non-causality test presumes the nonexistence of 
casual relationships for all the cross-sections in the panel. The null hypothesis is 
 

0 1 2 ... 0   2 1,  ,  . . . ,    
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 The test builds the Wald statistic ‘W’ to check the null hypothesis 
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 It is assumed that the Wald statistics are independently and identically distribut-
ed across individuals. The consistent Z and Zɶ  Wald statistics can be calculated as 
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 Here ‘T’ represents the number of time periods, ‘N’ represents the number of 
cross-sections, and ‘K’ represents the number of lags. If the computed Z and Zɶ  
Wald statistics are bigger than the critical values the null hypothesis of non-
causality is rejected, which in turn represents the causal relationship between 
variables. 
 Table 5 represents the results of Dumitrescu-Hurlin panel causality test. These 
results suggest the existence of the bidirectional causal relationship between the 
pairs of consumption with income and consumption with working women. The 
results further illustrate bidirectional causalities between all other variables ex-
cept income-inflation and population-inflation. The results suggest unidirectional 
causalities from income to inflation and from inflation to population. 
 
T a b l e  5  

Dumitrescu-Hurlin Panel Causality Test Results 

Direction of Causality �� �� Result 

Income —–> Consumption 

Consumption —–> Income 

  9.3480*** 
  7.2045*** 

  6.8275** 
  4.9357*** 

Bidirectional Causality 

Working Women —–> Consumption 

Consumption —–> Working Women 

  4.3593*** 
  9.3958** 

  3.2947*** 
  6.3837*** 

Bidirectional Causality 

Fertility rate —–> Consumption 

Consumption —–> Fertility rate 

10.9339*** 
22.8521*** 

  8.5858** 
19.5535*** 

Bidirectional Causality 

Inflation —–> Consumption 

Consumption —–> Inflation 

19.3927*** 
  4.8395*** 

13.1194*** 
  2.8395*** 

Bidirectional Causality 

Working Women —–> Income 

Income —–> Working Women 

16.9375** 
27.8325*** 

11.8885*** 
21.9293*** 

Bidirectional Causality 

Population —–> Income 

Income —–> Population 

13.8375*** 
15.4485*** 

10.9272*** 
10.9308*** 

Bidirectional Causality 

Inflation —–> Income 

Income —–> Inflation 

16.1358*** 
  2.3397** 

12.2224*** 
  1.3857 

Unidirectional Causality  
(Inflation to Income) 

Population —–> Working Women 

Working Women —–> Population 

  7.3445*** 
  9.9785*** 

  4.8575** 
  6.1454*** 

Bidirectional Causality 

Inflation —–> Working Women 

Working Women —–> Inflation 

  7.0254*** 
  9.2344*** 

  5.0035** 
  6.9274*** 

Bidirectional Causality 

Inflation —–> Population 

Population —–> Inflation 

  1.0448 
  2.7849*** 

  1.3554 
  1.9987 

Unidirectional Causality  
(Population to Inflation) 

Note: * = p < 10, ** = p < 5, *** = p < 1. Lag orders have been selected according to the Akaike Information 
Criteria. 

Source: Own. 

 
4.3.  Regression Results  
 
 Table 6 and Table 7 summarizes the results obtained from the generalized 
method of moments (GMM) and two-stage least-squares (2SLS) techniques with 
Driscoll and Kraay (1998) cluster standard errors. Estimates of the basic model 
with working women variable are given in columns (1) written as Model 1, while 
columns (2) to (4) reports estimated results of the estimations with three specifica-
tions of different age groups; young, middle, and old aged working women series. 
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 In Model 1, the result shows a positive and statistically significant relation-
ship between the number of working women and consumption. The estimated 
value of the elasticity coefficient of working women indicates that if all other 
variables are constant, a 1% increase in the number of working women will cause 
a 0.17% increase in per capita household consumption expenditures approxima-
tely. Thus, we can conclude that the higher the number of working women, the 
greater the increase in per capita household consumption expenditures. 
 The results of the other three models (Model 2 to Model 4) also show a posi-
tive and statistically significant relationship between consumption and each of 
the specifications of working women. The estimated values of the elasticity co-
efficients of young, middle, and old-aged women are 0.18, 0.23, and 0.08 respec-
tively. The highest coefficient value of middle-aged working women variable 
shows that compared to young and old-aged working women, middle-age working 
women have a strong effect on per capita household consumption expenditures. 
Following middle aged working women, young working women have a bigger 
value of elasticity coefficient than old aged working women, which indicates that 
compared to old aged women, young working women are more likely to affect 
per capita household consumption expenditures. 
 
T a b l e  6  

GMM Regression Estimation Results 

 Model 1 Model 2 Model 3 Model 4 

Interest Variables 

Working Women   0.1773*** 
 (0.0808) 

 
 

 
 

 

Young Aged Working 
Women 

   0.1893*** 
 (0.0772) 

  

Middle Aged Working 
Women 

    0.2301***  
 (0.0873) 

 

Old Aged Working 
Women 

     0.0830*** 
 (0.0661) 

Control Variables 

Income 
 

  0.5992*** 
 (0.0298) 

  0. 6189 *** 
 (0.0227) 

  0.6007*** 
 (0.0182) 

  0.5859*** 
 (0.0119) 

Population   0.0502*** 
 (0.0095) 

  0.0749 
 (0. 0089) 

  0.0304*** 
 (0. 0104) 

  0.0532***  
 (0.0088) 

Inflation 
 
Purchasing power 
parity  

–0.0032*** 
 (0.0003) 
–0.0006*** 
 (0.0000) 

–0.0024***  
 (0.0002) 
–0.0006*** 
 (0.0000) 

–0.0061*** 
 (0.0013) 
–0.0007*** 
 (0.0000) 

  0.0029***  
 (0.0007) 
–0.0006*** 
 (0.0000) 

 

Observations 
Centered/Uncenterd R2 
Residual SS 

648 
  0.6013 
13.8364 

648 
  0.6029 
10.6374 

648 
  0.4878 
14.8573 

648 
0.6770 
9.4858 

Note: * = p < 10, ** = p < 5, *** = p < 1. 

Source: Own. 
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 After exploration of results concerning the control variables, we can see that 
income and population variables have positive and statistically significant coeffi-
cients in all of the four models of Table 6. Inflation and purchasing power parity 
variables have negative and statistically significant coefficients in all of the spe-
cifications. The coefficients of the income variable have the largest estimated 
values in all of the four models. This shows that most of the dynamics in con-
sumption expenditures are explained by income. Other control variables due to 
their small coefficient value do not bring much change in consumption expendi-
tures. These elasticity coefficients are showing the percentage changes in con-
sumption concerning the change in each of these control variables.   
 Table 7 presents the estimated results of 2SLS regressions. As in Table 6, the 
results are presented in four estimated models (Model 1 to Model 4). After 
a close look at the statistical significance of the estimated coefficients, it is clear, 
that the results of 2SLS estimations differ little from the results of GMM estima-
tions. Whereas compared to GMM estimations the values of the estimated co-
efficients of 2SLS estimations are small in magnitude. These results also show 
a similar direction of the relationship between consumption expenditures and all 
independent variables. 
 
T a b l e  7  

2SLS Regression Estimation Results 

 Model 1 Model 2 Model 3 Model 4 

Interest Variables 

Working Women 
 

  0.1729*** 
 (0.0394) 

   

Young Aged Working  
Women 

   0.1629*** 
 (0.0944) 

  

Middle Aged Working 
Women  

    0.2104***  
 (0.0934) 

 

Old Aged Working 
Women  

     0.0729*** 
 (0.0284) 

Control Variables 

Income 
 

  0.5330*** 
 (0.0133) 

  0.6092*** 
 (0.0210) 

  0.5739*** 
 (0.0372) 

  0.5502*** 
 (0.0190) 

Population   0.0420** 
 (0.0092) 

  0.0849 
 (0.0096) 

  0.0241*** 
 (0.0193) 

–0.0435***  
 (0.0135) 

Inflation 
 
Purchasing Power 
Parity 

–0.0039*** 
 (0.0007) 
–0.0006*** 
 (0.0000) 

–0.0028**  
 (0.0010) 
–0.0006*** 
 (0.0000) 

–0.0057*** 
 (0.0019) 
–0.0006*** 
 (0.0000) 

  0.0021***  
 (0.0006) 
–0.0006** 
 (0.0000) 

 

Observations 
Centered/ Uncenterd R2 
Residual SS  

648 
  0.5909 
10.3855 

648 
  0.6082 
10.5957 

648 
  0.5012 
13.5495 

648 
0.6734 
9.3I53 

Note: * = p < 10, ** = p < 5, *** = p < 1. 

Source: Own. 
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 The estimated value of the elasticity coefficient of working women in Model 1 
indicates that if all other variables are constant, a 1% increase in the number of 
working women will cause a 0.17% increase in per capita household consum-
ption expenditures approximately. The estimated values of the elasticity coeffi-
cients of young, middle, and old aged are 0.16, 0.21, and 0.07 respectively. The 
results show a small but positive effect of the number of working women on per 
capita household consumption expenditures. The effect of middle-aged (35 – 54 
years old) working women is higher than young and old aged women.  
 Furthermore, the robustness check of the models presented in Table 6 and 
Table 7 was performed. The results from robust regressions are quite similar tothe 
original estimation results, which increases the reliability of the original results. 
 
 
5.  Discussion and Policy Implications  
 
 Our research supports the existing literature showing that the spending beha-
vior of working women differs from others. The descriptive analysis of the rela-
tionship between the number of working women and consumption expenditures 
in the sample shows that the increase in the number of working women causes 
a significant increase in per capita household consumption expenditures through 
their high spending patterns. The descriptive analysis also indicates that middle-
aged working women in the sample were likely to affect the per capita consum-
ption expenditures more. In general, young working women are acknowledged 
as compulsive buyers. The high bargaining power from their earnings should 
cause the highest elasticity coefficient of consumption. The specific reasons for 
these findings could be seen in a micro-level analysis of the individual country.  
 The study on a macro level signifies an extensive understanding of the pheno-
menon of women’s spending behavior and its positive impact on the economy. 
Along with the theoretical discussion, the detailed empirical analysis provides 
evidence of the observed facts. The findings prove the importance of working 
women for gross domestic consumption. Thus, this study is practical for both poli-
cymakers and researchers. On account of many developing economies, females’ 
freedom and support for an equal work environment need more extensive research. 
Our findings suggest that women’s contribution to work outside of the house 
brings a positive change in economic activity. Thus, there should be more female 
work-friendly policies to support economic growth, especially for the developing 
countries where female participation in work outside of the home is relatively 
low. Engaging women in work can boost economic growth through shifts in 
consumption levels. The results for different age categories suggest that there 
should be separate implementation strategies for women of different age groups. 
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This is to encourage females’ spending; hence companies should make separate 
marketing strategies for young, middle-aged, and older working women. The current 
sample includes the aggregated data for measuring aggregate effects, which limits 
the purpose of the findings to detailed aspects of households. This concept can 
be further examined on the micro-level. This understanding would be constructive 
for future enhancements in gross consumption and economic development. 
 
 
Conclusion 
 
 With the rapid economic growth and social development, the proportion of 
working women has increased enormously. This change improved their bargain-
ing power and spending patterns due to their income along with other factors. 
Using a panel data set ranging from 2000 – 2018 for 36 OECD countries, this 
paper empirically examined the relationship between working women and con-
sumption expenditures.  
 We employed the Granger causality test introduced by Dumitrescu and Hurlin 
(2012) and found bidirectional causality between consumption expenditures and 
working women with all other independent variables. The basic model was then 
estimated using 2SLS and GMM techniques with cluster standard errors by con-
trolling the problem of cross-sectional dependence and endogeneity. The results 
showed that changes in the number of working women have a significant and 
positive effect on per capita household consumption expenditures. These results 
are similar to the findings obtained in Gupta and Kaur’s (2017) study, which 
confirms the differences between the spending patterns of working and non-
working women in a micro-data analysis. The results also support two of the 
hypotheses, H1 and H3, indicating that working women positively affect con-
sumption expenditures.  
 These findings further illustrate that age plays a significant role in working 
women’s spending behavior dynamics. Compared to young and older working 
women, middle-aged working women have a higher influence on total household 
expenditures. These results present a long-term positive relationship between the 
number of working women and per capita consumption expenditures. In the long 
term, with the increase in the number of working women, per capita household 
consumption expenditures will increase. Regardless of the way that young work-
ing women are considered as more influential buyers, the working women in the 
middle-age category are more likely to affect per capita consumption expenditures. 
This may be explained by high-income level and family expenses. Due to a more 
extensive analysis, the results from this research integrate the Manchanda (2012) 
findings by covering broad aspects. Our research contributes to the literature 
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based on three important aspects; firstly, we build the conceptual framework 
based on numerous channels and provide valid reasons to verify our arguments 
depending on the relationship between working women and consumption expen-
ditures. Secondly, the study categories for working women are divided into three 
separate age groups and are analyzed depending on the concept for each group 
separately. Previous studies on the subject did not provide such details. Thirdly, 
there is no previous study available on this topic using secondary data. Using 
aggregate data for several industrialized economies makes these results more 
useful for policy implications on a large scale.8 Also, the use of primary data 
involves extra human error, thus providing less authentic results. This research 
offers a major contribution to literature and encourages others to pursue further 
investigation on this topic. 
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