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MARKETING | RESEARCH ARTICLE

E-commerce and household consumption in the 
United States: An arrangement of convenience
Lloyd George Banda1,2* and Zahra Zahir Kassam3

Abstract:  E-commerce is a comparatively classical concept that emerged into the 
business language in the 1970s. However, the theoretical and empirical concep-
tualization of the concept in marketing or consumer behaviour and economics is 
scanty. Therefore, we seek to statistically examine the impact of marketing strate-
gies measured by the E-commerce index on household consumption in the United 
States (U.S.). Thus, the study used annual time series for data from 1990 to 2021. 
The study employed the autoregressive distributed lag approach, bounds cointe-
gration, and the error correction model to establish the long-run relationship among 
the variables. Empirical findings revealed a positive relationship between e-com-
merce marketing and real household consumption in the U.S. For example, a one- 
unit improvement in e-commerce marketing results in a 0.72 per cent point increase 
in real household consumption in the long run. Unemployment also depicted a rare 
positive relationship, and we attributed the phenomenon to consumer confidence in 
the economy. Furthermore, the results showed that inflation negatively influences 
real household consumption in the U.S. in the long run. The study validates Engel, 
Kollat, and Blackwell’s model in the United States, through which we argue that the 
better the information firms feed consumers, the higher the household consump-
tion and the more the sales revenue and profitability a firm earns.

Subjects: Econometrics; Small Business Management; Internet / Digital Marketing / 
e-Marketing; e-Business; Consumption 

Keywords: consumption; E-commerce; ARDL; marketing; inflation; unemployment; EKB 
Model

1. Background

1.1. Introduction
Shahriari et al. (2015), in Isoraite and Miniotiene (2018), defined E-commerce as the buying and 
selling goods or services on computer networks. E-commerce, thus, draws on technologies such as 
mobile commerce, electronic funds transfer, supply chain management, internet marketing, online 
transaction processing, electronic data interchange (EDI), inventory management systems, and 
automated data collection systems. The term is a comparatively classical concept that emerged in 
the business language in the 1970s (Wigand, 1996). Jeff Bezos could be considered the founding 
father of e-commerce because online sales hit the limelight in 1994 when he founded Amazon. 
com. At its onset, Amazon only sold books, but Jeff achieved his dream of selling a wide variety of 
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products in 2016 and realized $136 billion from sales that year. Similarly, Jack Ma launched 
Alibaba.com in 1999 and hit a milestone of $30.8 billion in single-day sales in 2018, beating 
Black Friday and Cyber Monday as the biggest single-day sales in the U.S (Luo et al., 2019).

Electronic commerce has greatly aided marketing with many firms, small or big, adopting online 
stores through websites, blogs, Facebook, Twitter, and LinkedIn. These marketing techniques are 
responsible for enticing consumers with what they “need” and making them think that they will not 
be happy and look inferior if they cannot buy certain products’ necessities’ (Solomon et al., 2019). 
Consequently, consumers hail online shopping as an arrangement of convenience for consumption 
due to its significant differences from seeking a brick-and-mortar store. For example, e-commerce 
increases the accessibility of products to consumers irrespective of distance. It also helps consumers 
to have one-stop shops since online stores can offer a wide range of products, from soup to nuts, as 
they are rarely limited to physical space. Unsurprisingly, e-commerce spending in the U.S. spiraled to 
nearly double within a decade from 2007 to 2017, when it hit a 10% increase as a fraction of all retail 
sales (Dolfen et al., 2019). Similarly, internet sales in China rose from scratch in 2000 to more than 
400 million in 2015, surpassing the U.S. as the leading online market (Counture et al., 2018).

An increase in household consumption is a significant determinant of aggregate demand in 
a country. Various fiscal and monetary policy instruments can influence an increase in aggregate 
demand, such as cutting interest rates and taxes, increasing the money supply, and government 
spending (Lipsey & Chrystal, 2015). For this reason, most researchers have explored the determi-
nants of household consumption expenditure to lobby for policy implications in favour of the 
aforementioned macroeconomic policy instruments. For example, in Eurasia: Cantarero & Lago- 
Penas, (2012), Varlamova and Larionova (2015), Zhou et al. (2020), Zeynalova and Mammadli 
(2020), Gogas et al. (2014), Mishra (2011); in Africa: Iheonu and Nwachukwu (2020), Sekantisi 
(2016), Bata et al. (2018), Enbeyle et al. (2020), Thomas (2021), Bonsu and Muzindutsi (2017); in 
America: Dolfen et al. (2019), Goldmanis et al. (2010), Guisan (2004), and DiMatteo (2005).

These studies focused on macroeconomic, demographic and social determinants of real house-
hold or health services consumption. They barely included e-commerce marketing as a potential 
determinant of household consumption. Almost all the studies directly or indirectly supported or 
approved the four common theories of household consumption expenditure: Keynes’s absolute 
income hypothesis, Modigliani’s life cycle theory of consumption expenditure, Friedman’s perma-
nent income hypothesis and the relative income hypothesis. We have noted that studies that 
specified the type of consumption expenditure, such as health, adopted different theories in line 
with their variable of interest. Other scholars, such as Gogas et al. (2014), tested the Ricardian 
hypothesis, which opposes Keynes’s hypothesis of government spending.

The few studies that focused on e-commerce as a determinant of household consumption also 
focused on its relevance in boosting aggregate demand. For example, they contend that e-com-
merce plays an essential role in increasing household consumption, which has both, a theoretical 
relevance and practical value in enhancing an economy’s economic performance (Chunfang et al.,  
2022; Martin & Schouten, 2014; Yu et al., 2019). Furthermore, some of these studies are micro-
economic in nature as their focus was limited to online purchases from a particular firm such as 
Amazon.com or Alibaba.com, constrained to a specific number of districts in a country or limited to 
a specific type of online purchases like debit and credit cards (Luo et al., 2019, Chunfang et al.,  
2022; Dolfen et al., 2019; Counture et al., 2018).

Thus, the current study seeks to empirically examine the hyped e-commerce marketing as 
a determinant of household consumption. The study is unique in that most studies dwell on the 
consumer aspect of e-commerce, ignoring its marketing sting on firms. Previous studies highly 
researched the macroeconomic determinants of household consumption, including inflation, 
unemployment rate, savings rate, GDP or income levels, age, demographics, and real effective 
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exchange rates, among others. Indeed, most of these researchers are economists who intended to 
lobby for their governments’ macroeconomic policies.

Thus, the current study is novel in that it adds to the existing literature on the impact of 
e-commerce on household consumption from the prism of both firms and consumers. While 
e-commerce brings spectacular convenience of buying to consumers, there is no doubt that 
e-commerce is a powerful marketing tool that has led to diversification and increased competition 
among firms. However, excessive competition from online stores may sweep away brick-and- 
mortar stores and small firms, displacing offline trading. Goldmanis et al. (2010) noted an increas-
ing closure of physical bookstores due to high online competition because the latter significantly 
reduces search costs. Most firms have adopted online stores, commonly social media platforms, to 
thrive in competition. Going digital was further intensified by firms at the peak of COVID-19 in 
2020. During this period, most governments quickly supported brick-and-mortar shops in their 
digital realization to circumvent the spread of the virus (OECD, 2020). Thus, e-commerce can 
spearhead the top-of-funnel stream to turn into sales and customers. Digital content, search 
engines and social media channels are more likely to magnetize specific customers to purchase 
products from online shops (Dwivedi et al., 2021).

1.2. The Engel, Kollat, and Blackwell’s Model
The study adopts the Engel, Kollat, and Blackwell (EKB) model of consumer behaviour due to its 
multidimensional analysis of the determinants of consumer behaviour. Also referred to as the EKB 
model, it is a model that provides an analysis of consumer behaviour from the information input 
through the various elements of a consumer’s purchase decision-making. Since the model origi-
nates from the information fed to consumers about the suppliers or products, it is argued that the 
better the information a firm feeds its consumers, the more sales revenue and profitability it earns 
(Sahney, 2021). The model consists of five stages, and these are:

1.2.1. Information input 
This stage is the initial and critical stage of the EKB model, which encompasses all sorts of 
impetuses (stimuli) that a consumer encounters and triggers consumption responses. According 
to Sahney (2021), consumers go through numerous impetuses, including marketing and non- 
marketing. Examples of marketing impetuses include but are not limited to publications, adver-
tisements, demonstrations, in-shop impetus, and personal selling. On the other hand, non- 
marketing impetuses such as household motivations, friendship, peers, or societal values are 
altruistic. All these impetuses feed the consumer with necessary and sufficient information to 
prompt the decision-making process to purchase a product or not.

1.2.2. Information processing 
Upon receiving various information from various impetuses, consumers purify and remain with 
only meaningful information. This stage consists of all information to which a consumer is 
exposed. After that, consumers, attention is tilted towards little or one piece of information to 
have more awareness or comprehension and the ability to preserve the information. That is, while 
consumers are exposed to various impetuses and information, their attention governs the impetus 
upon which they dwell. In the aftermath, consumers go through the interpretation and compre-
hension state of mind before accepting the stimuli in their short-term memory, recollecting all or 
a few, and relocating to long-term memory.

1.2.3. Decision process stage 
This stage is inevitable because it involves processing the information in the consumer’s long-term 
memory. The stage is further subdivided into five decision-process stages. That is, the identification 
of the problem, information searching, evaluation of substitutes, choice-making, and finally, out-
comes (Solomon et al., 2019), as shown in Figure 1 below:
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The first stage is identifying the problem (such as a family realising their Sofa set is an old 
model). This stage is closely associated with searching the information (asking for alternatives 
from friends or internet search) that is fed to the consumer and processed from short-term to 
long-term memory. The ability to retain information depends on internal and external factors such 
as memory capacity and environmental influences. Consequently, consumers assess all the avail-
able alternatives (various models and their features), which eventually leads to an attitude that 
affects the intention to purchase (Choosing an appealing model). Finally, choices and purchases 
are made following various individual differences such as income levels, tastes, and environment. 
Lastly, an outcome is assessed regarding consumer satisfaction or dissatisfaction emanating from 
purchase choice.

Sahney (2021) argues that satisfaction or dissatisfaction is a form of feedback on the inputs 
which enables the cycle to start again. Nevertheless, the model suggests that it is optional for all 
consumers to encounter these five substages. This concept largely depends on the complexity of 
the problem since some consumer behaviours are routine while others are one-off.

1.2.4. Decision process variables 
At this stage, the model outlines individual-specific determinants of the decision-making process 
at various stages. Some of these determinants are ascribed in that they are assigned to people at 
birth or were assumed involuntarily at a certain age of a person’s life, such as personality, attitude, 
beliefs, lifestyle, and values. On the other hand, some determinants of consumers’ decision- 
making process are achieved or are socially constructed.

Figure 1. Stages in consumer 
decision-making.

Source: Solomon et al. (2019).

Banda & Kassam, Cogent Business & Management (2023), 10: 2275360                                                                                                                            
https://doi.org/10.1080/23311975.2023.2275360

Page 4 of 18



1.2.5. External influences 
This stage is the final stage, which postulates various environmental and situational determinants 
that strongly affect consumers’ decision-making. Elements like circles of influence such as cultural 
background—culture, subculture and class, reference groups, household, and subjective influences 
are incident in a set of environmental determinants. A consumer’s overall financial status or 
wealth comprises a set of situational determinants.

The EKB model is presented in the schema in Figure 2 below:

As per this paper’s research objective, we argue that the decision taken by an individual to 
purchase a product over various alternatives is determined by the impetuses (stimuli). Therefore, 
critical to facilitating consumers’ stimuli is marketing, such as e-commerce activities. A business 
organization that has a website and other online platforms through which consumers can access 
the shops will provide more information to consumers to enable them to make well-informed 
purchase decisions. From this perspective, this paper purports that an increase in the development 
of e-commerce will increase household consumption.

This relationship may be positive or negative depending on consumers’ interpretation of the 
information and comparison with available alternatives. Solomon et al. (2019) argued that 
purchase decisions are not equally important, and the extent of effort on each decision 
significantly differs. For example, some decisions arrive automatically as snapshots of verdicts 
from the limited information available. Sometimes, consumers spend a wholesome number of 
hours, days, weeks, or even years while agitating over a critical purchase decision such as 
a house, car, or property.

The rest of this study has been organized so that chapter two outlines the methods used to 
analyze data. Chapter three presents the results and chapter four accounts for discussion. Lastly, 
chapter five concludes the study. All the activities done in this study are shown in the schema 
Figure 3 below;

Figure 2. Engel-Kollat- 
Blackwell (Engel-Blackwell- 
miniard) model of consumer 
behavior.

Source: Engel et al. (1986), In 
Holland (2019, p. 37).
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2. Methods

2.1. Data
This study employed real household consumption as a dependent variable, while e-commerce was 
used as a primary variable of interest. On the other hand, the control variables were unemploy-
ment and inflation rate. Thus, the study used a time series design from 1990 to 2021. 
Measurement and data sources are explained below;

2.1.1. Real household final consumption expenditure 
Measured in US dollars and adjusted to inflation, Real household final consumption expenditure 
encompasses all residential household’s expenditure; on necessities such as food, shelter, 
clothing, education and health: luxurious items like durable goods, holidays and miscellaneous 
goods and services. People spend money to meet their everyday needs (OECD, 2012). 
Consumption is the dependent variable of interest in this study, and data has been collected 
from the International monetary fund (2022). Different studies have used different indicators of 
household expenditure. For example, Iheonu and Nwachukwu (2020) used Nonprofit Institutions 
and Saving Households (NPISHs), Varlamova and Larionova (2015) used Private Household 
Expenditure (PHE), and Bata et al. (2018) used Household Food Consumption Expenditure 
(HFCE). Bonsu and Muzindutsi (2017) argued that the core aim of economic activity is household 
consumption. Therefore, it is expected that every economic stimulus can alter household 
consumption.

2.1.2. E-commerce retail sales 
This study’s dependent variable of interest is E-commerce, also called internet sales. Chai et al. 
(2021) defined e-commerce as exchanging goods and services or transmitting funds or data 
using electronic gadgets with an internet connection. Retail e-commerce sales employed in this 
study are measured in U.S. dollars as a percentage of total sales in the U.S., and data is 
obtained from U.S. Census Bureau (2022). E-commerce can occur between business to business 
(b2b), business to consumers (b2c) and consumers to business. E-commerce can allow 

Figure 3. Research organization 
schema.

Source: Authors’ analysis.
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businesses to develop online stores, advertise their products and sell. Therefore, online stores 
and advertisements equip consumers with the necessary information to make well-informed 
purchase decisions. Therefore, it is expected in this study that an increase in the development 
of e-commerce will increase household expenditure.

2.1.3. Unemployment rate 
According to Fred’s Economic data definition, the unemployment rate is the number of people 
aged 16 or more enthusiastically looking for a job as a proportion of the total labour force. This 
rate is also defined as the U-3 measure of labour underutilization. Data for the unemployment rate 
was obtained from the U.S. Bureau of Labour Statistics (2022). We argue that an increase in 
unemployment is associated with decreased income levels in an economy. Therefore, the a priori 
hypothesis is that an increase in unemployment will decrease real household expenditure. We 
adopt the variable because it has been highly researched as a determinant of household con-
sumption elsewhere. Most studies on determinants of household consumption in the U.S. barely 
included the e-commerce variable, such as Codjia and Saghaian (2022), Ramdhanie et al. (2016), 
Gorbachev (2011), and Ketkar and Cho (1982).

2.1.4. Inflation rate 
Inflation is defined as a continuous increase in the general price level in an economy over time. An 
increase in prices indicates a rise in the cost of living. People have to spend more than before on 
the same basket of goods in an economy. In other words, an increase in price level is associated 
with a decrease in items in the basket of goods purchased by a fixed amount of money. Oner 
(2021) Stressed that a rise in the price level indicates the extent to which relevant goods become 
expensive annually. Therefore, the a priori hypothesis in this study is that a rise in inflation is 
expected to decrease household consumption patterns. Data for inflation was obtained from the 
World Bank (2022).

2.2. Econometric specification
The Autoregressive Distributed Lag (ARDL) model is deemed appropriate to examine the impact of 
e-commerce on household consumption expenditure in the United States. According to Banda 
(2023), this model is valid for small sample sizes and produces reliable t statistics even in the 
presence of endogenous regressors with appropriately unbiased long-run model estimates. While 
this study uses 31 observations, other studies that employed the ARDL model, such as Jeke and 
Wanju (2021), Chirwa (2003), and Simwaka et al. (2012), used as lower as 17, 25, and 24 
observations, respectively. In addition, the ARDL estimation technique deals with the problem of 
the order of integration that hinges on using the Johansen likelihood technique. The ARDL model 
can be used even when the variables are integrated into the same or different orders, except for 
higher orders of I(2) and above (Udoh et al., 2015).

Borrowing from Habanabakize (2021), the linear equation among the variables of interest is 
presented as follows;

The long-run linear specification for the function in equation 1 is presented in a reduced form as 
follows:

Where;

lnRHCON: is the natural logarithm of real household consumption expenditure

lnECOM: is the natural logarithm of e-commerce
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lnUNRATE: is the natural logarithm of unemployment rate

lnINFL: is the natural logarithm of inflation rate

β0: is the intercept

βi: are the coefficients of the explanatory variables

e: is the stochastic error term

t: is the time period

The current study employed the ARDL model because it can be applied to variables integrated of 
order zero, order one, or both, except for the second or high order level. This ARDL model is 
sufficient for analyzing a single function’s long-run association among the variables. Deriving from 
equation (1), the ARDL model is expressed as follows:

Where β1 to β4 are long-run coefficients and ;; γ;φand# are short-run dynamic coefficients.

The bounds cointegration test is applied to equation (3) to test the existence of the long-run 
relationship among the study’s variables. The decision of the bounds test dwells on comparing 
the Pesaran et al. (2001) critical values and the F-statistic results. If the F-statistic is higher 
than the chosen upper critical bounds, the study will run the vector equilibrium or error 
correction model since a long-run relationship exists. However, the study will only excavate 
the short-run dynamic coefficients if the calculated F-statistic falls below the lower critical 
bound. On the other hand, the study will not proceed if the F-statistic falls between the 
selected lower and upper critical bounds.

In case there is no long-run relationship among the variables, then we will run the ARDL model 
depicting the short-run dynamic coefficients expressed as follows:

2.3. Diagnostic tests
The study adopts the Dickey-Fuller technique to test for unit roots among the study series. 
Otherwise, if the data has a unit root and the researcher proceeds with estimation, it may yield 
spurious or meaningless regressions (Granger & Newbold, 1974). Suppose the series are inte-
grated of either order one or zero or both. In that case, the Bounds cointegration test will be 
used to inspect the long-run relationship over the Johansen cointegration test. The recursive 
cusum square, Ramsey RESET, Durbin Watson and the Breusch Pagan tests will be employed to 
test for model stability, model misspecification, serial correlation, and heteroscedasticity, 
respectively. On the other hand, the skewness-kurtosis test will be used to test for normality 
among residual terms.

3. Results

3.1. Summary statistics
Table 1 below presents descriptive statistics showing the properties of the study’s raw variables.
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3.2. Real household consumption
Summary statistics indicate that real household consumption in the United States averaged 12.0 
between 1990 and 2021. The skewness of real household consumption mirrors that of a normal 
distribution. The standard deviation is too big, suggesting that the series data points are signifi-
cantly different from the mean value of the series. The variance is relatively smaller, meaning that 
the series’ data points are not highly dispersed. On the other hand, its kurtosis of 1.94 is less than 
that of a normally distributed series. Therefore, e-commerce is platykurtic since it has minimal tails 
on either side and is less peaked than the hypothetical normal distribution.

3.3. E-commerce
The results indicate that E-commerce averaged 3.88% of total sales in the United States between 
1990 and 2021. The peak in internet sales was achieved in 2019 when e-commerce accounted for 
15.7% of all sales in the U.S. The data trend shows that since 1995, there has been an annual 
increase without a fall up to 2019. In 2018, internet sales first hit the double-digit at 10.5%, 
representing a 10.5% increase in internet sales from 2017, when internet sales kissed goodbye to 
the single-digit figure at 9.5%. The standard deviation reveals that the data points are closer to the 
mean values, whereas the variance shows that the data points are relatively further from each 
other. The skewness for e-commerce of 1.1 is higher than that of a normal distribution which is 
zero. This value means the degree of symmetry deviates from a normal distribution. Finally, the 
kurtosis for e-commerce is 3.64, while for the data to be normally distributed, the kurtosis value 
must be 3. Therefore, e-commerce is leptokurtic.

3.4. Unemployment rate
Summary results indicate that the unemployment rate averaged 5.8% between 1990 and 2021. 
The unemployment rate in the U.S. was highest at 9.8% in 2009, which could be attributed to the 
2007 to 2009 great depression and the global financial crisis. On the other hand, the variance for 
the unemployment rate is as small as 2.68, which indicates that the data points are highly closer 
to each other. Similarly, the standard deviation is as tiny as 1.65, which implies that the unem-
ployment rate data points are closer to their mean of 5.8. Its skewness is 0.8, which is more 
comparable to that of a normal distribution which is zero. This value means the degree of 
symmetry does not deviate from a normal distribution. Indeed, the kurtosis for unemployment is 
3.05, significantly closer to 3. Hence, we conclude that the unemployment rate perfectly assim-
ilates a normal distribution.

3.5. Inflation
Summary statistics indicate that the general rate of the price level in America averaged 2.35% 
between 1990 and 2021. The variance for the inflation rate is as small as 2.68, which shows that 
the data points are highly closer. Similarly, the standard deviation is only 1.65, which implies that 
the data points for the inflation rate are closer to their mean of 2.35. Its skewness is 0.03, which 
means that the distribution mirrors a normal distribution whose kurtosis is zero. This value implies 
that the degree of symmetry does not deviate from a normal distribution. Indeed, the kurtosis for 
unemployment is 3.67, significantly above a normal distribution. Like e-commerce, the inflation 
rate is leptokurtic. That is, it has heavy tails on either side and a peak taller than the hypothetical 
normal distribution, which illustrates the existence of huge outliers.

Table 1. Descriptive statistics
Variable Mean Std. Dev. Min. Max. Var. Skew. Kurt.
RHCONS ($) 12.01 11940 10.23 14.27 14.3 0.17 1.94

ECOM (% of sales) 3.88 4.19 -0.91 15.72 17.60 1.11 3.64

UNRATE (%) 5.85 1.64 3.48 9.75 2.68 0.87 3.05

INFL (%) 2.35 1.16 -0.36 5.39 1.35 0.03 3.67

Source: Authors’ computations. 
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3.6. Pearson Correlation Analysis
Correlation analysis is an essential statistical technique in assessing the strength of linear associa-
tion between a pair of two variables (Hejase & Hejase, 2013). Table 2 presents the results of the 
Pearson correlation matrix analysis.

The interpretation of correlation analysis is guided by Evans (2002) and Hejase and Hejase 
(2013). For the variables of this study, the outcomes indicate a robust positive relationship 
between e-commerce and real gross domestic product. The unemployment rate and real house-
hold consumption depict a weak negative relationship with e-commerce. Most importantly, the 
unemployment rate negatively correlates with the inflation rate. However, these correlation 
relationships are basic and can only be validated by the p-values of a correctly specified regression 
analysis.

3.7. Stationarity tests results
Before this test, all variables were transformed into log forms. This process helps to make variables 
more normally distributed and improve the regression results (Benot, 2011). The outcome of the 
Augmented Dickey-fuller test for unit root is shown in Table 3 below:

The outcome of the ADF test shows that all independent variables are integrated of order one, 
except for the dependent variable, which is integrated in level. The result entails that all 
independent variables had the unit-root problem in level. Consequently, we took the first 
difference of these variables to avoid yielding spurious regression from their raw use. After 
first differencing I(1), the variables were found unit-root free (stationary) and ready for mean-
ingful estimation. Therefore, the autoregressive distributed lag (ARDL) modelling technique is 
appropriate for the nature of our data. This approach is employed when the combination of 
integration is either order zero or one or both (Banda, 2021). We thus shun away from 
conducting the Johansen ordinary least square estimation (OLS), which uses the maximum 

Table 2. Correlation matrix
Variable RHCONS ECOM UNRATE INFL
RHCOHNS 1.00

ECOM -0.31 1.00

UNRATE -0.28 -0.06 1.00

INFL -0.56 0.84 -0.11 1.00

Evans (2002) and Hejase and Hejase (2013) Guide: 0–0.19 (very weak), 0.2–0.39 (weak), 0.4–0.59 (moderate), 0.6–0.79 
(strong). 
Source: Authors’ computations. 

Table 3. Augmented Dickey-Fuller (ADF) test results
Variable Test stat. 1% 5% 10% Prob. Order
lnRHCOHNS -1.86 -2.49 -1.71 -1.32 0.04 I(0)

— — — — — —

lnECOM 
ΔlnECOM

-2.27 -4.33 -3.58 -3.23 0.45 I(0)

-5.97 -2.34 -3.58 -3.23 0.00 I(1)

UNRATE 
ΔlnUNRATE

-2.41 -2.47 -1.70 -1.31 0.10 I(0)

-3.56 -2.48 -1.71 -1.31 0.00 I(1)

lnINFL 
ΔlnINFL

-3.24 -4.33 -358 -3.23 0.15 I(0)

-5.81 -4.34 -3.58 -3.23 0.00 I(1)

Source: Authors’ computations. 
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likelihood. This regression estimation technique only applies when all variables are integrated of 
order zero.

3.8. Bounds cointegration test results
The results of the stationarity test allow us to use the bounds cointegration test over the 
Johansen test. The test helps to investigate the long-run relationships among the variables. 
The Akaike Information Criteria (AIC) was used to decide the maximum lag order for each 
variable since each variable is treated as a dependent variable in the ARDL estimation tech-
nique (McNown et al., 2016). Table 4 below shows the results of the bounds cointegration 
tests;

In each case, the computed F-statistic is greater than the upper critical value at 95% and 99% 
confidence intervals. Therefore, we reject the null hypothesis of no long-run relationship and 
conclude that there exists a long-run relationship among the variables in all four specifications. 
Befitting the objective of this study, we normalize our analysis on Real Household Consumption. 
The F-statistic of 13.195 for our specified dependent variable is large enough and higher than the 
upper critical value of 5.61 at the 99% level giving us enough evidence for the existence of the 
long-run relationship. Thus, we later present the results of a vector error correction model (VECM) 
to establish the long-run relationship among all variables: e-commerce, unemployment rate, and 
inflation rate when real household consumption is normalized as the dependent variable.

3.9. Diagnostic tests results
We conducted the required diagnostic tests before presenting the vector error correction results 
for the real household consumption model. Passing these diagnostic tests helps to render the 
results of the VECM ARDL valid and reliable for forecasting. Table 5 presents the results of 
diagnostic tests.

The p-values for each test are greater than 0.05. Therefore, we reject the null hypotheses and 
conclude that the model has no heteroscedasticity, no model misspecification, no autocorrelation 
and that the residuals are multivariate normal.

Table 4. Bounds cointegration test results
Variable AIC F-stat. 95% Critical Bounds 99% Critical Bounds Outcome

Lower Upper Lower Upper
∆lnRHCONS 4 13.195 3.23 4.35 4.29 5.61 ECM

∆lnECOM 4 6.791 3.23 4.35 4.29 5.61 ECM

∆lnUNRATE 4 14.366 3.23 4.35 4.29 5.61 ECM

∆lnINFL 4 14.471 3.23 4.35 4.29 5.61 ECM

Source: Authors’ computations. 

Table 5. Diagnostic tests
Model ∆LNRHCONS
Autocorrelation 0.63

Model Specification 0.14

Heteroscedasticity 0.21

Normality 0.08

Source: Authors’ computations. 
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Figure 4 below shows the test result for model stability using the recursive CUSUM square 
stability test. The result shows that the trend falls within the 5% level for most of the period of 
this study. Therefore, we conclude that all parameters are stable during this study period.

3.10. Cointegration form and Short-run Dynamics
Table 6 presents the model estimation results. The ARDL VECM of the matrix lag list (3 3 3 2) was 
guided by the Akaike Information Criteria (AIC) normalized on real household consumption and 
independent variables: E-commerce, Unemployment, and inflation.

To begin with, the coefficient of the error correction term (ECT) is appropriately negative and 
strongly statistically significant at conventional levels. E-commerce is positive and shows that 
a one-unit improvement in e-commerce marketing will improve household consumption by 
0.72 per cent points, at ceteris paribus. Contrary to the a priori expectation, a one-unit increase 
in the unemployment rate results in a 0.35 per cent point increase in household consumption in 
the United States.

C
U

S
U

M
 s

qu
ar

ed

Year

 CUSUM squared

1996 2021

0

1

Figure 4. Result of Cusum 
square stability test.

Source: Authors’ computations.

Table 6. ARDL long-run and short-run results
Dependent variable: ∆lnRHCONS

Regressor Coefficient Standard Error t-statistic Prob.
Long-run results

Constant −0.000097 0.0035058 −0.03 0.978

∆lnECOM 0.7243187 0.2873886 2.52 0.028

∆lnUNRATE 0.3563109 0.1236253 2.88 0.015

∆lnINFL −0.149935 0.0684249 −2.19 0.050

Short-run results
∆lnECOM D1 0.1111422 0.0437253 2.54 0.027

LD 0.1234246 0.0422091 2.92 0.014

L2D −0.116609 0.0446047 −2.61 0.024

∆lnUNRATE D1 −0.027696 0.0085137 −3.25 0.008

LD −0.019114 0.0109116 −1.75 0.108

L2D 0.0144069 0.0081426 1.77 0.105

∆lnINFL D1 −0.0004013 0.0051348 −0.08 0.939

LD −0.0065603 0.0041442 −1.58 0.142

ECTt-1 −0.1579779 .0577836 2.73 0.019

Source: Authors’ computations. 
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Finally, the coefficient of inflation reveals that a one-unit increase in average prices will reduce 
real household consumption by 0.14 per cent points, at ceteris paribus. These findings are dis-
cussed in section 3.

4. Discussions
The model estimation results indicate that the long-run p-value for e-commerce is significant at 
a 5% significance level with a positive coefficient. That is, a one-unit transformation of brick-and- 
mortar stores into online stores will boost its sales by 0.72 per cent points, at ceteris paribus. 
Similarly, the estimated coefficient of the short-run indicates that the first two lags of e-commerce 
are significant and positive. The first lag, for example, shows that a one-unit improvement in 
e-commerce leads to an increase in household consumption by 0.111 per cent points, at ceteris 
paribus. Thus, we reject the null hypothesis and conclude that E-commerce marketing increases 
household consumption in the long run.

This conclusion is in line with the a priori hypothesis. That is, an improvement in E-commerce 
marketing improves consumers’ buildup of trust in online stores. Thus, consumers will be able to order 
products at any time of their choice and save up money that could be used for travelling and physically 
searching for products, thereby increasing household consumption which means more sales for firms.

Dolfen et al. (2019) estimated a binary model of purchasing online or offline in the United States 
and noted that a consumer’s gain from online purchases is tantamount to 0.4% of consumption. 
Their main estimate revealed a welfare gain of over 1% of consumption in 2017, equivalent to 
more than $1,000 per household. Similarly, Chunfang et al. (2022) and Luo et al. (2019) observed 
that e-commerce development is associated with higher real household consumption patterns in 
China. However, in a rural-focused study on “e-commerce villages” in China, Counture et al. (2018) 
found little evidence of income gains for rural producers and workers from e-commerce trading. 
They observed that welfare gains are limited to certain groups of rural households and particular 
markets, not generalized broad-based gains.

We have also observed that the long-run p-value for the unemployment rate is significant at 
a 5% level. However, contrary to its hypothesis, the coefficient is surprisingly positive. The long-run 
coefficient, for example, reveals that a one-unit increase in unemployment increases household 
consumption by 0.36 per cent points, at ceteris paribus. The consensual viewpoint is that unem-
ployment reduces incomes and people’s ability to purchase goods and services. For example, 
Penrose and La Cava (2021) observed that unemployment significantly reduces household expen-
diture on their home. Similarly, Bata et al. (2018) argued that increasing employment levels is 
critical to boosting household consumption in Nigeria.

However, the household spending variable used in this study includes all items on which the 
household spends its money, such as food, electronics, cars, and others. Therefore, this study’s 
finding concurs with Engel’s Law, which states that consumers’ percentage of income on food 
increases as their income falls while it decreases when income rises. According to Engel’s Law, 
unemployed people have low incomes, and their expenditure on luxury will decrease as priority will 
be placed on food and other necessities (Clements & Si, 2018). In addition, high consumer 
confidence could explain the increase in household consumption associated with increasing 
unemployment in the United States. That is, a rise in unemployment in the U.S. may not cause 
worry to people when they have the trust of quick economic restoration. These people, therefore, 
are likely to maintain a monotonic increase in household consumption. Indeed, it is reported that 
the 2009 economic recession did not significantly reduce household consumption as the demand 
for durable products increased (European Central Bank, 2011). The phenomenon is not surprising, 
considering that durable products are expensive and may take up a larger proportion of household 
consumption expenditure.
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In line with the a priori hypothesis and the common paradigm, the estimated short-run coeffi-
cients indicate that unemployment negatively influences household consumption expenditures in 
the U.S. The first lag, for example, suggests that a one-unit increase in unemployment decreases 
household consumption by 0.028 per cent points. Conversely, a one-unit increase in the employ-
ment rate will improve household consumption by 0.028 per cent points. Various case studies 
confirm that low unemployment increases incomes which boosts household expenditure, such as 
Enbeyle et al. (2020), Isoraite and Miniotiene (2018), and Sekantisi (2016).

As anticipated, the long-run coefficient for inflation is also significant at a 5% level, and the 
coefficient is negative. The coefficient indicates that a one-unit increase in inflation decreases real 
household consumption by 0.15 per cent points. This conclusion is more fathomable, considering 
that an increase in inflation leads to a loss in the real value of money and significantly reduces its 
purchasing power. This finding is similar to Iheonu and Nwachukwu’s (2020) results, who also 
observed a negative relationship between inflation and household expenditure in selected West 
African countries. Observing similar findings in Ghana, Olusola et al. (2022) argued that inflation 
increases the cost of living, and the price of goods and limits job opportunities, reducing both 
income levels and household consumption expenditure.

Based on the null block exogeneity (granger causality) test results in Table A1 (see Appendix A), 
we conclude the existence of a bidirectional granger causality among the following pair of vari-
ables: consumption and e-commerce; consumption and unemployment; e-commerce and unem-
ployment; and a unidirectional Granger causality among the following pair of variables: 
consumption to inflation; and e-commerce to inflation. Indeed, while e-commerce increases 
household consumption, the result is an increase in aggregate demand, and when aggregate 
demand exceeds aggregate supply in an economy, demand-pull inflation occurs.

Lastly, the study had some limitations. For example, the study is a country-specific analysis with 
31 aggregated observations. This current number of observations makes it impossible to incorpo-
rate more variables in the regression analysis because it gives inestimable results. Therefore, this 
study could not incorporate all the variables of the EKB model in its estimation procedure, 
especially those sociological and psychological. We only managed to capture marketing and 
economic variables. To capture as many variables as possible from the EKB model, we advise 
future researchers to consider panel data analysis to increase the number of observations in their 
studies.

5. Conclusions
This study investigated the impact of e-commerce on household consumption in the United States 
of America. In its theoretical framework, the paper adopted Engel, Blackwell, and Kollat’s model of 
consumer behaviour due to its multifaceted nature to bring together elements of marketing, 
economics, sociology, and psychology. The EKB model analyses how consumers make purchase 
decisions after being fed various information from different firms. From this perspective, the 
a priori expectation of this study was that an improvement in the development of e-commerce 
marketing would increase sales and household consumption expenditure in the U.S.

The study adopted a time series analysis for data from 1990 to 2021, obtained from Fred’s 
economic databank and analyzed using STATA 14. The study specified the model such that real 
household consumption expenditure was the dependent variable, while e-commerce was the 
primary independent variable of interest. Inflation and unemployment rate were included as 
control variables. These series were tested for stationarity, and the real household consumption 
variable was stationary in level, whereas all other variables were stationary after first differencing. 
A combination of series integrated of order zero and one rules out the Johansen cointegration and 
OLS estimation, which are only applicable for the I(0) series. Thus, the current study uses the 
Bounds cointegration and the autoregressive distributed lag (ARDL) estimation procedure.
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Furthermore, the f-statistic of the bounds cointegration test was higher than the upper critical 
bound at 1% and 5% levels. Therefore, we ran the vector error correction (VEC) ARDL model to 
excavate the long-run and short-run marginal effects of e-commerce, unemployment and inflation 
on real household consumption. The long-run and short-run coefficients of the first two lags of 
e-commerce reveal their positive and statistically significant impacts on real household consump-
tion. On the other hand, the coefficient of the third lag is negative and significant. Both these 
phenomena confirm the EKB model. The negative short-run coefficient result complies with the 
argument that too much information will delay consumers from making purchase decisions 
because it takes a long time to synthesize the information and reach a purchase decision.

On the other hand, the positive long-run estimated coefficient complies with the argument of 
the EKB model that the availability of businesses on the internet will reduce consumers’ search 
costs and logistics expenses and help them make decisions at any place and anytime. In the long 
run, consumers will have more readily available information, making purchasing decisions easy. 
The block exogeneity wald test confirmed that e-commerce, inflation and unemployment granger- 
causes real household consumption in the United States.

To this end, the study suggests that B2B and B2C may experience an upsurge in transactions if 
businesses significantly invest in e-commerce. For example, businesses should at least possess 
a well-developed website that allows consumers to navigate the media platforms and browse their 
products easily. Therefore, it is more applicable in the modern world for businesses to be available 
on social media platforms such as LinkedIn, Twitter, and Facebook and provide customized 
information to consumers.
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Appendix A

TableA1: Granger causality/block exogeneity wald test results
Null Hypothesis F DF P-value
(1) DepVar: Consumption

E-commerce ≠ Consumption 7.5332 2 0.0036

Unemployment ≠ Consumption 1.0741 2 0.3605

Inflation ≠ Consumption 5.1212 2 0.0160

All variables ≠ Consumption 4.123 6 0.0074

(2) DepVar: E-Commerce

Consumption ≠ E-commerce 6.3799 2 0.0072

Unemployment ≠ E-commerce 0.00121 2 0.9988

Inflation ≠ E-commerce 4.1262 2 0.0316

All variables ≠ E-commerce 4.6307 6 0.0042

(3) DepVar: Unemployment

Consumption ≠ Unemployment 0.72314 2 0.4975

E-commerce ≠ Unemployment 16.999 2 0.0000

Inflation ≠ Unemployment 0.84605 2 0.4439

All variables ≠ Unemployment 6.4949 6 0.0006

(4) DepVar: Inflation

Consumption ≠ Inflation 0.29315 2 0.7491

E-consumption ≠ Inflation 0.72175 2 0.4981

Unemployment ≠ Inflation 0.29245 2 0.7496

All variables ≠ Inflation 0.84907 6 0.5477

Source: Authors’ computations. 
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