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Abstract: Investment in transport infrastructure has been widely utilized as an instrument for inducing economic growth. Such
investment usually leads to the creation of jobs and an increase in per capita income attracted by the population age structure. The
transportation system plays a crucial function in linking the Ghanaian market to the world community and to trade. Moreover, as being
one of the countries with a positive increase in the economy by 2030, the local economy is heavily reliant on the road network for
efficient transportation of citizens, products, and services. Therefore necessary to assessthe potential impact (age structure) on transport
infrastructure investment. This study used data related to age population structure from 1990-2018 obtained from the World Data Bank.
The study balancedthe relation and long term of transport infrastructure investment, inflation, gross domestic product and age group
20-34, 35-59, and 60+ and also their influence on each other in Ghana For this purpose, the Autoregressive Distributive Lag method
(ARDL) was used. The results of this research show that there exist significant causal effects of either single-direction or bidirectional.
Starting with the single causality, transport granger causes the 20-34 and 60+, from 35-59, 60+, GDP, and inflation to the 20-34 age
group and from 60+ to GDP. Bidirectional causality between GDP and transport infrastructure investment. The long-run causality
demonstrated that the groups significantly caused transport. This ascribed that there exists significant causality among the transport and
the respective age groups.The demographic structure could affect transport infrastructure investment through various channels. This

study concluded with discussions onpolicy implications.
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1. Introduction

The population of every country has played a significant role
in its socio-economic development since World War I.
During World War I, nations involved in the conflict lost a
great number of their population. The fertility rate of most
European countries which include Germany, France, Italy,
Belgium, and the United Kingdom dropped drastically. After
some years later, the world experienced another war, known
as the Second World War. The world and most countries
face such problems again in the 21* Century with regards to
the unprecedented growing population. Due to the reduction
in fertility rate and increased longevity of humans, a lot of
economically developed countries tend to get closer to an
era of an aging population (Harper & Leeson, 2008). Rapid
Population boom refers to a greater dependency burden
which forces the young populace to work to supplement the
household earnings (Boadu, 2009).

According to World Health Organization (WHO), by 2050,
the world will have a massive boost in the aging population
from 12% in 2015 to 22%, making it a major problem for
low level and middle-level economies since will be faced
with many social problems such as health insurance for the
aged and also the huge chunk of the country’s budget must
be spent to cater for the old population (WHO, 2018). Also,
there has been some light thrown on the idea that the world’s
population as of 1800 will increase by 10 times in 2070
(Bongaarts, 2009). In his study, he observed that there will
be an estimated increase in population from and this rapid
growth in the future will be located in Africa and some parts
of Asia. In principle, many demographic variables influence
the need for infrastructure. It covers population growth,
population trends (what level of demographic transition?),
urbanization, age distribution (youth and elderly share). This
same population age distribution focuses on young people,
working people, and older folk.1t is predicted that the planet

will see a doubling of the people aged 65 and over between
2010 and 2040 (Kinsella & He, 2009). The population age is
predicted to grow worldwide in 2015-2080 for over 60 years
(Mare$ova, Mohelska, & Kuca, 2014). In their research, they
observed thatmost developed countries have older people as
compared to younger children. It affects tremendously on
many aspects of life, such as economic prosperity, safety,
infrastructure, education, travel, taxes, and employment.

The shifts in the age system not only have adverse economic
implications but also potential incentives. The provision of
resources for health services is expected to increase the
independence of a growing aging demographic, among other
issues. If medical technology allows us to live longer, but
with low longevity, the ability to function is will. If people
age and become involved for longer, the negative
consequences become minimized (MareSova et al.,
2014).The population of Africa is growing very fast with an
expected 50 percent growth over the next few years. There is
no exception that Ghana has a greater probability of
suffering from such faith even though in the past decades,
the rapid demographic development of the world is
alarming. From the worldly point of view, differences in age
group tend to change a country’s economic status due to
their capabilities, social and economic needs. Ghana has
undergone a huge demographic transformation as well as
economic changes due to policies implemented by different
changes of government. Ghana is transitioned economically
from a country with lower revenues into a country with a
middle revenue. Ghana has recently been one of Africa's
fastest rising economies and around the globe. In the eyes of
automobility and urbanization, as it continues and always
growing, there is less empirical evidence that Ghana is a
nation prepared to counteract the movement challenges
facing both the young and old populations. Ghana’s
population age structure is driven by two main factors,
which are mortality and fertility as stated earlier. These
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factors are also common determinants of the population
around the world. Many young and older people faced with
movement challenges must always look out for public
transport services in Ghana.

The rising population and demand for transit networks are
very critical to rural and urban areas. This has put
considerable pressure on the transport industry, making it
almost impossible to address the wants of the increasing
populace. To recognize the contraction of economic growth
in a region, more attention is paid to cities. That's because
the city has the highest level of development that has
changed its form, especially in most emerging countries.
Accra is Ghana's capital and has a growing abundance of
residents and cars with insufficient transport facilities, even
as it is already a global urban problem. There have been few
studies conducted in the field of transportation in developing
countries since it’s very difficult to obtain accurate and
enough date for either quantitative or qualitative research.
There is a high cost involved in the investment in road
infrastructure and for that reason, most of the Europeans
involved in the slave trade focused on railway
transportation, whereas observed that, a railway
infrastructural investment created the huge profit returns
they made in the early 1900s(Abuhamoud et al., 2011).In
1898, Ghana’s first railway line was established. This
railway line connected trading, mainly the transportation of
gold from Takoradi to Tarkwa one of the large mining sites
in Ghana. However, in 1905, Ghana began the transportation
of palm fruits from Accra Harbour and Dodowa to Larteh on
its first-ever established road transportation. The operation
of the buses then began in early 1927, which transported
people, mainly from Kumasi, Obuasi, Accra, and
Takoradi(Information Section, 1957). Ever since then, there
has been an improvement in the bus services by policies of
previous governments. This includes the Metro Mass Transit
(MMT) Limited, State Transport Company (STC), and many
others. In recent times, the movement of goods and services
in Ghana has been solely through road transportation.

This article is split into three sections. In the first segment,
we briefly analysis the history and changes of Ghana’s age
structure. We review the impact of age structure on the
transport infrastructure on Ghana’s economy, comparing
data obtained from a ten-year period, which will be able to
help predict some future outcomes based on our findings in
the subsequent sections. The part of a reliable and affordable
road system in the socio-economic growth of Ghana cannot
be misjudged. Transportation forms a significant fragment of
the public security net, aiding the dissemination trade and
job capital prospects in the city as well as agricultural
societies.

2. Cast Study of Ghana Population-Transport
Investment

The population of Ghana, pose a very challenging problem
to the development of the country and until a population
control measures are put in place, the nation’s effort for
development will be declined. Problems and issues
originating from a rapid increase in population growth and
urban development abound and are massive and frightening.
A country with a large young population focuses on the

provision of educational infrastructure, whereas a higher
working age group focuses on the provision of public
infrastructure for complementary inputs for private-sector
production, and on the elderly population, it focuses on the
need for an elderly-friendly infrastructure. Many
industrialized economies face the issue of an aging
workforce. In the United Kingdom, the proportion of the
population over 65 years of age will rise in the next 15
years, as well as those beyond 80 years old will treble
(Christensen, Doblhammer, & Vaupel, 2009).

Urban population growth has no doubt affected transport
facilities in mostly Greater Accra and Kumasi Metropolis
areas. In the past few decades, there has been a huge growth
in migration, contributing to a sudden rise in the amount and
scale of residents in several of Ghana's towns. This has
called for an intermittent re-examination of the effects of the
population age structure of transportation facilities in
Ghana’s cities, towns, and villages. The transport industry
provides as high as 95% of transport services in the country
even though the sector is dominated by the informal sector
whose services are not comfortable, reliable, and
safe.Investment in the provision of quality roads forms a
precarious part of the performance of other sectors of the
economy, it is similarly significant that the country’s roads
continue to remain in motorable conditions, hence the need
to place a high premium on-road preservation in Ghana.

Population growth has become a contagious issue that
cannot be ignored. To this end, the study aimed at revealing
to the people of Ghana the degree to which the population
age structure affects the transport country's infrastructure.
Environmental challenges such as devastating transport
networks, lack of employment, financial difficulties among
households, housing shortages, overcrowding, land usage,
pollution, etc. have created urban issues. Going ahead plenty
of effort must be put in place to manage populace enlarge in
the country, in particular the most important cities to ease
the strain expelled on the transportation facilities.
Transportation infrastructure performs a vital function in the
growth of a country's economy. When goods are produced or
manufactured, they need to be transported to the consumers
within the country and also around the world through the
ports and airports.

The transportation of these goods can be made possible
through  excellent roads and adequate transport
infrastructure. Bad roads will cause a delay in goods leading
to the bad reputation of the country and economic losses.
Nevertheless, good roads also help manufacturers obtain raw
materials on time for production to be as scheduled.The
results of this research will, therefore, go further to
determine the economic importance for the lives of citizens
in all countries and the world as a whole of transport
infrastructure, and also to contribute to its economic growth.
Also in this research, the results obtained will be able to help
us know how to control socioeconomic and environmental
problems. The relationship between transport and population
will be proven vital in this research as the results obtained
from data gathered showing which age group has a higher
influencing factor in transportation. These findings will
provide some valuable context ideas for future research into
a geographical contribution to national construction.The
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study's key aim is to examine the impact of age population
structure on transport infrastructure, make future projections
about the particular age group which has a higher tendency
of creating an influence on the transport sector in some years
to come, and transport policies the government can consider
to make the transport sector more advanced.

3. Literature Review

On the educational side, the significance of attendance for
pupil success is nicely hooked up as studies point out that
being an extra regular at faculty is related with better grades,
overall performance on standardized assessments and
graduation from high school (Faria, Sorensen, Heppen,
Bowdon, & Eisner, 2018). Graduating from high college, in
turn, is related to increased lifetime behavioral and fitness
outcomes such as lower costs of incarceration, involvement
in violent crime, teen being pregnant, and substance abuse
(Health, 2020). On the transportation side, existing research
has recognized a lack of handy and low-priced transportation
for students as a sizeable barrier to school attendance and
being related with chronic absenteeism expanded
instructional gaps at the college stage and that there was
once a disproportionate influence on students from low-
income households(Balfanz & Byrnes, 2012).As a result, it
has been cautioned that the provision of free transit passes to
college students would give them higher transportation picks
and probably have a superb influence on a variety of
academic, behavioral, and health results for college students
and their households (Health, 2020).

Roback(1982),addressed the connection between
transportation and population change as a well-known
balancing model that shows travel costs are a key
determining factor in local decisions for both enterprises and
households. In order to obtain a profit maximization, a
company opts for an environment in which it is feasible to
reduce fuel rates and rising expenses to increase demand.
Households prefer areas that deliver low land costs and
conveniently access all high pay prices and town services in
towns and rural natural services (Andrew M. Isserman,
2020).

The literature on transport and demographic transition
directly are small, primarily in sociology (Chi, 2010).
However, there is extensive work on job creation and
economic growth, backed by multiple hypotheses, as well as
several surveys. This research is more important for the
concept of neoclassical (Solow, 1956), the theory on growth
pole(Perroux, 1955),and the theory on the central place
(Christaller, 1966). Three basic inputs generate outputs:
labor, land, and capital, according to the theory of
neoclassical growth. Road investments are kinds of state
capital and they can be regarded through a production
function as an input into the production process. Introduced
to the highway market, this theory will forecast the rise in
funding production as the sum of motorway capacity rises,
resulting in population development and employment
creation. The theory of growth poles utilizes the principle of
proliferation and reverse impact to model the mutual spatial
dependence on financial expansion and production between
metropolises and rural areas. This in turn allows
demographics to shift.

Transport networks and traffic control mechanisms are
crucial considerations that lead to the efficiency of the
transport network (Kiel, Smith, & Ubbels, 2014).Adequate
funding in transport infrastructures such as avenue network,
bus stops, parking lots, transport terminals, ports, and traffic
lights equipment is paramount in making sure a positive
transport network(Adnan et al., 2016).Baah-Boateng (2015)
claims that poor road capacity is a major contributor to road
inefficiencies. A shortage of road networks in the area is
causing the issue of traffic congestion in Accra, Ghana.In
the past decade, travel habits of today's young adults,
popularly known as the millennial generation, have gained
much attention. Studies based on nation-wide aggregates
(Balfanz & Byrnes, 2012) and limited recent research using
disaggregated data point to lower rates of drivers' licensing
and car ownership among young adults compared to the
previous generation.Spending a long time in academic
establishments would lead to a delayed entry to the
workforce, and a slower transition via existence direction
(such as starting a family or having children). All these traits
may, at least partly, give an explanation for their
participation in economic and social things to do and
associated transportation outcomes.

The core theory considers the flow of raw materials, energy,
finished goods, consumers, and ideas through central
locations and the suburbs as promoting road infrastructure
(Chi, 2012).Many observational studies at different regional
scales have generated inconsistent and conflicting results
linked to demographic and monetary transition impacts of
macro-roads (S. J. Goetz, Han, Findeis, & Braseir, 2010).
Across agricultural regions, particularly specifically or
implicitly across residential communities, the expansion of
highways has secondary effects and does not have any
statistically relevant effect in metropolitan areas.Rural,
industrial and metropolitan regions vary in their population
factors (Chi, 2010).Research on macro-road growth has been
carried out in Wisconsin, with specific impacts in
agricultural, suburban, and industrial areas (Chi, 2010). The
extension of highways has indirect impacts on population
change in rural areas, either directly or indirectly in
suburban areas, and no statistically significant consequences
in urban areas.A lot of literature about the impacts of
airports on economic growth and development (A. Goetz &
Sutton, 2004; A. R. Goetz, 1998). Airports have a significant
role to play in promoting economic growth and production,
as is common knowledge. The impact that airports can have
on economic and employment development, comparable to
highways, is direct and indirect (J. Kasarda, 2019;
Kurniawan, 2017). This research line is, however, focused
not only on the demographic change but on economic and
labor development. Airports may often play a significant
role in encouraging demographic development as population
growth and growth in jobs are also quite associated. Airport
activities often generate indirect work openings and include
support facilities, such as airport shoppers and hotels outside
the airport. Airports may also involve businesses that stand
to gain from the rapid delivery of their products or easy
national and international travel and may attract migrants
who appreciate the convenience of long-distance travel
provided by airports. Airport development can have
significant impacts on urban agglomeration, business
competition, and job creation; this view has been addressed
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in the concept of ‘aerotropolis’ (J. D. Kasarda & Lindsay,
2011).

Nevertheless, this research line focuses on economic and job
development rather than demographic change. Airports
could also play an important role in fostering population
growth, as population growth and employment growth are
often highly correlated (Bougheas, Demetriades, &
Mamuneas, 2001). Airports deliver longer-distance travel
more easily relative to land transit, such as highways and
railways. Most research has been undertaken in major towns
on the effect of airports on population and economic growth
and has shown that airport practices foster population and
economic progress. In major cities in the United States, it
was considered that an airline network to be a source of job
development rather than a result of it.The per capita growth
in the amount of working-age persons (15-64 years) has an
accounting effect on per capita production as it translates per
worker input to per capita revenue. (Kelley & Schmidt,
2005). As human resources, efficiency, labor force
participation, savings, and consumption are all essentially
age-specific, variations in age structure can also affect
production per capita through age-specific differences in
efficiency and behavior(D. E. Bloom, Canning, & Fink,
2010). The age structure of the population might influence
the improvement of the industry in the economy through its
association with sector-specific human resources and
thereby impact the expected performance of the
population(Jun & Suen, 2011).

Since the late 1990s, there has been a body of empirical
literature examining the relationship between age structure
and economic growth. One part of this literature includes
demographic variables in the convergence growth model to
determine the impact of the demographic change on
economic development (D. Bloom, Canning, & Sevilla,
2002). Bloom and Williamson investigate the relation
between the demographic transformation and the economic
boom of East Asia between 1965 and 1990 and find that the
region's dramatic demographic change — with the working-
age population growing steadily faster than the population as
a whole — can account for about one-third of its growth
miracle.(Igbal, Yasmin, & Yaseen, 2015).The relationship
between young people and young adults has a negative
impact on the overall productivity of the factor and is thus
detrimental to economic growth. Despite the important
position played by the age system in the process of
economic development, however, several of the longitudinal
research was focused solely on imbalanced growth between
the dependent population and the employed population or
changes in dependency (Kdgel, 2005).

(Lindh & Malmberg, 1999 ) examine the effects of age
structure on economic growth in the OECD during the
period 1950-1990 and find a positive correlation between
the initial share of the upper middle-aged group (50-64
years) and the growth rate in the subsequent time.

Using a wide panel of 87 countries,(Feyrer, 2002)observed
there is also a clear and significant correlation between
changes in the age structure of the workplace and increases
in the efficiency of workers, with the 40-49 age group over
any other age category associated with higher efficiency for

workers (Gomez & Cos, 2018) employ only two
demographic variables to measure demographic maturity —
the ratio of the working-age to the total population and the
ratio of the prime-age (35-54 years) to the working-age and
demonstrating that population maturation has led to
approximately half of the growth of global GDP per capita
since 1960.

Population influences the ecosystem in a vast number of
forms across age ranges, although some of these effects vary
due to the ecological factor. The proportion of the
population in the 20-34 age had a positive impact to the
environment, even though the influence was not significant,
whereas the proportion in the 35-64 age had a substantial
negative impact when regressed; and the proportion in the
65-79 age cohort had a positive effect on residential energy
usage (albeit, statistically significant only for electricity
consumption) as observed by (Liddle & Lung, 2010). In
their research, they observed that others travel a U-shaped
cycle concerningenergy intensity: they live a relatively
energy-intensive lifestyle in both early adulthoods and as
they enter ‘‘retirement-age’ or grow older than 65, but
intermittingly live a relatively energy non-intensive lifestyle
during ‘‘middle-age’’ or ages 35-64. Some people working
with micro-level, country-specific data already have
determined that environmental impact can vary across age
groups; our confirmation of this variable relationship using
macro-level, cross-country data provides those researchers
with evidence that their findings are generalizable to other
developed countries. Urbanization, again, in developed
countries, measures access to a country’s power grid, and
thus, is significantly and positively associated with energy
consumption in the residential sector. Urbanization had an
insignificant impact on aggregate carbon emissions and
probably an insignificant impact on carbon emissions from
transport. In developed countries, urbanization is not an
accurate proxy for the spatial density of living.

The distance between major airports is unimportant for
economic growth in rural places (Andrew M Isserman,
Feser, & Warren, 2009). Few studies have compared the
effect of airports on population and economic development
between metropolitan and non-metropolitan areas. Airport
impacts on population and economic growth that differ
across metropolitan and non-metropolitan areas, even as
road impacts vary across rural, suburban, and industrial
areas. Migrants in agricultural, industrial, and metropolitan
regions may perceive convenient access to airports
differently; those going to urban areas are likely to
appreciate public services more (Fallah, Partridge, & Olfert,
2018) but those that migrate to rural areas are likely to have
more natural facilities. An airport could be seen as a growth
pole in the region it serves. Airport development or
extension will shift the composition of the social structure
and alter the demographic through rural, industrial, and
metropolitan regions (Henderson & Abraham, 2017).

3.1 Empirical Literature

The study of (Berg, Deichmann, Liu, & Selod, 2015)
evaluated the effect of transport policies on development and
sustainability in the sense of developing countries. The study
examined the existing state of economic literature, in
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particular those linked to the problems of endogeneity in
empirical studies. Similar policy issues for transport
strategies in developed countries have been addressed. The
macro size, transportation, and infrastructure can have
revolutionary influences as long as there is an encouraging
climate to grow the industrial market and trade. The study
concluded that linking unemployed people to work will have
a small influence without preparation to reduce the loss of
skills.

The research motive of (Weisbrod & Reno, 2019) examined
the economic impact of public transport investment.Their
research concentrated specifically on one dimension of how
public transit spending impacts the economy in terms of
jobs, salaries, and business profits. It primarily addressed the
question of how key aspects of the financial sector are
affected by decisions that have been made on public
transport investment.

The availability of transport infrastructure is essential for an
efficient transport network, but it is equally critical how such
services are used efficiently and effectively for the best
possible gain. They continue to argue that traffic
management and regulation ensures the effective usage of
transport infrastructure. Traffic management is therefore as
essential as transport infrastructure. For example,
malfunctioning traffic lights in the city cause traffic
congestion and lead to delays in travel(Anin, Annan, &
Alexander, 2018).

The public transport system is a key factor ensuring an
efficient transport system, especially in urban areas. They
claim that the public transport network (also known as mass
transit) provides one of the best solutions to minimize traffic
congestion and improve energy efficiency due to its high
passenger occupancy rate and fuel savings potential. A
quantitative study of the economic effects of public
transport, prepared by the Cambridge Systematics and Urban
Growth Research Group, was used by the American Public
Transport Association (Weisbrod & Reno, 2019). Their
main results have been grouped into three categories: the
effect of investing money on public transport, which
generates immediate employment and profits through
funding for engineering, building, and public transit
operations; the long-term effects of public transport
expenditure, which allows for a variety of economic
performance and growth impacts as a consequence of a
change in time traveled.

Key findings were categorized into three categories: the
effect of spending money on public transportation, which
creates immediate jobs and income by supporting
manufacturing, construction, and public transportation
operation activities; long-term implications of public
transport investment, which allows a range of economic
efficiency and productivity impacts to be produced as a
result of an increase in travel times, costs and connection
factors; and research on understanding and government
analysis of the economic impacts of mass transit
investment.The research indicates that expenditure on public
transport will have a beneficial impact on the economy and
therefore represents a significant public policy issue.
Nevertheless, the economic effects should not be offset by

the importance of the overall social gains associated with an
investment in public transport. Care should also be taken to
consider the short-term effects of public transit expenditure
as well as the long-term benefits of continuous investment in
travel times, prices, and economic growth.

The effect of transportation networks on the travel of the
older individual in the ages of the New Zealand community
(Frith, Mara, & Langford, 2012) has been recorded. The
analysis showed that the shift in population age structure
must be taken into consideration for any forecasts to be
considered for the growth of our transport network. This also
noted that the planned improvements to the network flow
would differ considerably in each country, which would
entail potential national policies. If these forms of
transportation are to be used ideally to a private vehicle, the
connection between the public and special transport and the
older individual must be rendered more convenient.
Residents will be allowed to consider their mobility
requirements when choosing accommodation, with
community planners needing to take into consideration
usability to public transit systems and non-motorized types.
(Pablo-Marti & Sanchez, 2017)research how the design of
the network impacts town or city geography and also the
decision-making process required to determine which
connections should first be strengthened. Their study began
by establishing that the Delaunay networks provide a
productive baseline for the design of the network and, at the
very same time, for the implementation of a computational
model. Successive developments lead to clustered designs in
geographies where cities are more or less homogeneously
distributed, whereas radial designs occur where there is a
core-peripheral distribution of nodes. The analysis also
found that the optimization of Delaunay networks
outperforms the optimization of complete networks at a
lower cost by allowing it easier to increase the right
collection of connections. In conclusion, conclusions
relevant to policy-making have been applied to the design of
transport networks and point out how the study can be useful
in identifying mechanisms relevant to the historical
development of a region (Marsden & Stead, 2018).

3.2 Factors that influence the development of the
transport system

The growth and development of transportation provide a tool
that contributes to agricultural development, military,
education, health, or any other social community. The
present-day transport network has evolved out of the
previous framework due to trails performed to improve the
dirt roads, linked to improved farm roads, and then into the
present day paved highways and heavy motor traffic.
Several considerations may be correlated with the
construction of a transport network. The actual transport
structure of a nation or area cannot be defined by a single
element alone.Interrelated factors' operations are critical to
the extension of the transport network as seen in the figure
below. Five special forces that affect the growth and
evolution of transport networks and how reforms are taking
place in a book called Transport Geography(White &
Senior, 1983). These factors include the historical,
technological, physical, economic, and political/ social.
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Figure 1: Factors that influence the growth and
development of the transport system

The above-mentioned variables impact transport in various
forms, influence each other, and impact transport networks
explicitly or indirectly. Transport networks themselves,
along with the physical environment in which they are
situated, do affect all these various fields of human life.
Each element can function in a positive, negative, or neutral
manner; it may influence transport on a range of scales, from
local to global.

3.3 Hypothesis

Hi:  20-34 age(young/youth) group hasa significant
relationship with transport infrastructure investment.

H,: 35-59 age (working) group hasa significant relationship
with transport infrastructure investment.

His: 60+ age(aged/retired) group has a significant
relationship with transport infrastructure investment.

Population influences the ecosystem in a vast number of
forms across age ranges, although each of these effects vary
due to the ecological factor measured. Throughout the 20-34
age group, the ratio of citizens has almost seemed to have a
beneficial bearing on environmental consequences, although
this effect is not always important, but in all empirical
statistical analyses, the proportion of people in the 35-64
demographic has a major, adverse effect group has had a
favorable impact (albeit, statistically important only for
electricity use) on residential energy use, as noted by (Liddle
& Lung, 2010). In their investigation, they find that people
are in the context of a U-lifecycle concerning (certain kinds
of) energy intensity: both in early adulthood they lead a
fairly energy-intensive lifestyle, reaching the 'retirement age'
or older than 65, but intermediately during "middle-age," or
ages 35-64 live a comparatively energy-sparing lifestyle.

Many individuals experimenting with state-specific nano-
level data have also established that even the impacts will
differ through the age demographic; our validation of this
factor interaction with nation-specific meta-level data
indicates that their statistical results are commonly applied
to many developing nations. Albeit, urbanization tests

exposure to a nation's infrastructure in developing nations,
thereby allowing an important and beneficial addition to
household energy use. The urbanization does not affect net
carbon pollution and potentially no influence on rail carbon
dioxide emissions.The spatial existence intensity in
developed nations cannot be calculated by urbanization.

4. Methodology

The study was conducted on Ghana’s demographic
population and transport services data obtained from World
Bank Data. The study utilized quantitative techniques like
factor analysis, regression analysis, and descriptive
techniques. Eviewsl1l was used to analyze data gathered
from World Bank Indicators and was processed into factor
analysis and regression analysis.This study targeted the
entire age structure of Ghana’s population from 1990 to
2018.Regarding the age structure 20-34 (youth/young
population), 35-59  (working group), 60+ years
(aged/retired).This study adopted a content analysis
approach. Content analysis was chosen for this research
because it was commonly utilized in empiric and accounting
studies, especially in corporate disclosure studies (Beretta &
Bozzolan, 2004; Elzahar & Hussainey, 2012).

4.1 Model Specification

We use this data from 1990 to 2018 of Ghana. We found
them in World Data Bank. One vector autoregressive (VAR)
model which possesses k as an exogenous variable and p as
time’s inhibition for each variable, in shape matrix is shown
as following:

Yi=AY 1+ AY 5+ +AY, ,+U, ~INOY)

In this relation, ¥Y,and its lags, k x 1 vectors are related to
model variables. 4;, | = 1, 2,.., p are model’s coefficient for
k x k matrix. AndU, , k x 1 vector is related to terms of the
model’s error. Now for linking short term behavior of Y, to
long term balance values, we can bring above relation as
vector model as following:

AY, = BAY 1 + BAY 5 + - + ﬁp—lAYt—p—l +
HYt_p + U,

Where:
Bi= —(I-A;— A, —— A,)i=12,..
N=—-(I-A;— A, -

Matrix IT contains information on long term balance
variables. We follow the method of Johansen in deciding
long-term relationships (Hendry & Doornik, 2001;
Patterson, 2000), ensure that the problem raised with this
approach is thoroughly handled. The first move is to
approximate the VAR at rates with a correct lag structure.
The next stage includes the calculation of a cointegrating
level, i.e. the number of long-term balance interactions or
vector cointegration tests between the possible
factors.Finally, cointegration vectors are defined to enable a
fair analysis of the findings.
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4.2 Correlation Matrix

Table 3.1: Correlation matrix

ransport| 2034 (Vfg’r'lfi?‘g 60+ | GDP [Inflation
(youth) group) (aged) |(control)|(control)
Transport 1
20-34
(youth) -0.403 1
35-59
(working | -0.879 |0.0233 1
group)
60+ (aged)| -0.922 |0.8734 | 0.1097 1
GDP -
(control) -0.3626 [-0.1853| -0.7837 04786 1
Inflation | 2593 10,0223 | 0.0607 [0.0233| 0.87 1
(control)

Table 3.1 contains the correlation matrix regarding transport,
the age groups, and the control variables. Both negative and
positive correlations and of variegated strengths are evident.
It’s mainly a positive relationship except for all the groups to
GDP and transport, GDP to transport where it is positive.In
this line, the highest mean (and median) values are by GDP

followed by transport, and lastly is by the age group 60+
having the smallest. Transport has a consequentially larger
standard deviation after GDP while the least is by the group
20-34. Concerning skewness, they are positively skewed
except for the transport, and the young and working-age
group. Further, they are normally kurtotic as with normality,
all except the 60+ group and inflation are abnormally
distributed. Based on these insights, further analysis done
therefore begins with the investigation of their descriptive
statistics to identify their physical characteristics held in
Table 3.2

4.3Descriptive Statistics

In this line, the highest mean (and median) values are by
GDP followed by transport, and lastly is by the age group
60+ having the smallest. Transport has a consequentially
larger standard. Deviation after GDP while the least is by the
group 20-34. Concerning skewness, they are positively
skewed except for the transport, and the young and working-
age group. Further, they are normally kurtotic as with
normality, all except the 60+ group and inflation are
abnormally distributed.

Table 3.2: Descriptive statistics

Transport| 20 34| 35 59| 60+ | GDP |INFLATION
Mean 68.241 [16.289]| 8.687 | 6.321 |3349.747| 19.703
Median | 66.000 |16.330| 8.742 | 6.290 |2993.282| 15.490
Maximum | 103.000 |16.477| 9.888 | 7.010 [5191.894| 59.462
Minimum | 27.000 [15.980| 7.412 | 6.050 |2343.043| 7.126
Std. Dev. | 21.575 | 0.152 | 0.767 | 0.217 | 920.066 11.993
Skewness | -0.034 |-0.332]-0.103| 1.411 | 0.702 1.724
Kurtosis | 2.411 |1.717 | 1.788 | 5.335 | 2.009 5.802

Jarque-Bera| 0.425 |2.522 | 1.825 |16.21**| 3.565 | 23.85***

This next exercise, therefore, involved testing for the
occurrence of a unit root in the variables and hence, ensuring
that the variables are stationary to avoid spurious regression
and appropriately method choice. The author, therefore,
executed this using the Augmented Dickey-Fuller (ADF)
and the Philips and Perron (PP) respectively. These results
are displayed in the next table.

4.4Unit Root Test

Table 3.3: Unit root test

Level 1% difference
ADF PP ADF PP
Transport | -8.808 -0.738 -5.754*** | -5 754**
20-34 -2.714* -2.132 -3.155** -2.455
35-59 -2.342 -2.342 -3.365** | -3.428**
60up 1.927 1.760 -3.737** -0.449
Inflation -3.017 | -2.968** | -3.921** -
GDP 0.997 1.092 -3.263** | -0.456**

Notes: The *** ** and * are the 1, 5, and 10% significance.
The optimal lag chosen is based on AIC

Thus, regarding the Table 5.3, which tested unit root, the
results of testing at both levels, and the first difference are
displayed. The first column regards when the test is done at
level, and the second one at first difference. From this, most
of the statistics accepted the null hypothesis of unit root
presence when the test is done at level except for the age
group 20-34 at ADF and inflation at PP. However, after the

first difference, the series are stationary except for the group
20-34 at PP and implying that, the variables that variables
may be stationary at level or first difference. The
econometric implication is that the variables are mixture
stationary and meaning that there is a need for an
appropriate choice of the modeling technique. In this regard,
and not forgetting the fact that there are many underlying
dynamics in the transport sector of Ghana, the typically
dynamic autoregressive distributive lag (ARDL) was used.
The method chosen was because it best captures the
dynamics in the temporal transports system via integrating
the short run into the co-integrating component, and
synchronously estimates per the long-run coefficient while
maintaining the strength of the estimates. Another befitting
advantage is that the techniques best suit mixture stationary
data conditionally without | (2) stationarity besides suiting
small sample properties as may be exhibited by the
variables. These results were estimated and presented from
the next table that, however, started from the analysis of the
bound test important | identifying whether the variables are
co-integrating in the long run.

4.5 Bound Test
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Table 3.4: Bound test

Critical bounds
Significance 1(0) 1(1)
F-statistic| 5.663** 1% 3.410 4.680
t-statistic | -6.73*** 1% -3.430 -4.79

Note: *** and ** is the rejection of the null hypothesis at
land 5%. The null hypothesis is that there is no long-
run cointegrating relationship.

Hence, concerning Table 5.4, presented are the results of the
bound testing to identify their long-run cointegrating of the
transport system and various age groups. The statistics
which majorly rejects the null hypothesis indicates that the
variables engender long-run cointegrating connection and
therefore, the subtleties in the transport sector of Ghana
concerning transport efficiency should be postulating long-
run relationship. In this regard, the author exploited how the
effects and the dynamics exist in the long run using the said
ARDL. These results were presented in the next table.

4.6Auto-regression Distribution Lag (ARDL)

Therefore, the outcome of the ARDL model is implied to
recognize the impact of the age groups on the transport
system. The outcomes of the short and long run are
displayed in the upper and lower portion of the table,
respectively. First and foremost, confirmation of the
presence of the long-run cointegrating information which
implied to the rejection of the null hypothesis suggests that
there existsa long-run relationship between the age groups
and the transport system, and this coincides with those of the
previous investigation.

Table 3.5: ARDL Impact results

D.V(InTransport) Coefficient t-statistic
Short-run coefficients

C -8.626*** -8.624(0.000)
AIN(20-34) 0.145 0.163(0.873)
AlIn(20-34)(-1) -2.129 -1.75(0.110)
AIn(20-34) (-2) 2.825%** 3.617(0.004)
AlIn(35-59) 4.526%** 1.837 (0.096)
AIn(GDP) 3.673** 3.245 (0.008)
AIn(GDP)(-l) 2.284** 2.263 (0.0447)
Aln(inflation) 0.019 0.447(0.664)
Aln(inflation)(-1) 0.202*** 4.073(0.002)
Aln(inflation)(-2) 0.137** 3.071 (0.018)
ECT(-1) -1.394%** -8.224(0.000)
Long run coefficients

In(20-34) 1.075%** 2379 (0.021)
In(35-59) -0.636*** -2.379(0.038)
In(60+) -1.102%** -5.759 (0.000)
In(GDP) 0.729 1.013(0.334)
In(Inflation) -0.147 -1.175(0.266)
Diagnostics tests

Serial correlation 2479 (0.145)

Normality 0.176 (0.915)

ARCH 1.171 (0.290)

RESET 0.069 (0.945)

Note: *** ** and * are the 1, 5 and 10% significance level.
The statistic in parenthesis are the respective p-values and

the coefficients. The selected model was based on BIC.

The joint probability is P(F-statistic (10.126) = 0.000, R?=0.870.

From the analysis, if it initiates with the short-run estimates,
we read significant findings. The all the age groups and the
control variables have significant coefficients to the
transport systems. However, the short-run effects of the 60+
age group are missing as the effects of the group 20-29
being inertia and lagging to affect much longer. Specifically,
the twice lagged group 20-34 coefficient is positive together
with the group 35-59 and implying that the rate of use of the
transport system s high with the young and the working
population for the short period. With the controls, both
inflation and GDP positively controls the intensity or way of
utility of the transport system. This may be implied via the
way GDP and inflation effects increases or enhances
allotment of the resources for the improvement of the
transport sector.

Regarding the long-run estimates, significant causal effects
are also eminent. Both groups have palatable long-run
effects on the transport system. The group 20-24 has
increasing effects on the transport sector unlike with the
group 35-59 and 60+ giving an implication that the young
have an increased utility of the transport sector unlike for the
working-age and the aged. However, the controls seem to
not impact the long-term development of the transport
sector.A comparison of the short and long-run findings
seems to greatly paint an imperfectly similar picture. This
means that short-term implications are often associated with
long-term outcomes. However, since they are the long term
impacts of the population structure causing important
changes in the transport system, then, the youth are the most
users of the transport system while the utility is least for the
working population and the aged.

These results are supported by the significant test
diagnostics statistics. That is, the statistics which indicate
that the models residual are serially uncorrelated, normally
distributed and without any conditional volatility supports to
a correctly specified model. Also, the statistically
insignificant RESET statistic at any rule of thumb implies
the same.However, the developmental changes may not
sufficiently be traced solely by the effects of the social
system only as there may be other impetus of the
relationship. This implies that the underlying relationship
may be inappropriately captured by a single model of
analysis. This called for the imploration of the granger
causality to identify the robustness of the effect that, there is
an increasing (decreasing) effects of the age group 20-34
(35-59 and 60+). The results of Granger causality are thus
held in Table 3.6

4.7 Granger Causality

From the table below, we read significant causal effects and
of either single-direction or bidirectional. Starting with the
single causality, transport granger causes the 20-34 and 60+,
from 35-59, 60+, GDP, and inflation to the 20-34 age group
and from 60+ to GDP. With bidirectional causality, it’s
between GDP and transport. The long-run causality
demonstrated that the groups significantly caused transport
and these effects are reversal with these techniques that the
transport is causing the groups and this is ascribing that there
exists significant causality among the transport and the
groups.
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Table 3.6: Granger Causality Findings

Transport | 20-34 (youth) | 35-59 (working group) |60+ (aged) | GDP |Inflation

Transport -- 6.391*** 0.286 2.822* | 2.799* | 2.469*

20-34 (youth) 2.349 - 1.035 2.237 0.400 | 0.038

35-59 (working group) 2.176 7.039*** - 1.614 1.787 | 2.144

60+ (aged) 0.320 5.268* 0.678 -- 5.163**| 0.896

GDP 2.585* 8.094*** 0.287 11.95 - 0.329
Inflation 0.431 5.928*** 0.054 0.747 0.202 --

5. Conclusion and Implications

Population distribution can impact expenditure in transport
infrastructure via numerous mediums. Nonetheless, no
research explores a wide variety of networks that can
influence population dynamics intransport infrastructure
investment. We introduce a new approach in this study to
explore analytical relations between certain population
framework and transport infrastructure investment.

This research has scrutinized the transportation
hitchestackled by the age structure of the country, exploring
the issues surrounding young (dependent age range),
working-age group, and older age group (retired), usage, and
successful ride of public transport. Even though currently
constituted, researchers argue that perhaps the wants of the
wider population, as well as the poorly healthy, low-income,
and remote areas individuals, are not addressed by mass
transit.

The government has seen significant improvements in
transport services. There are three main prospects for change
in this research: challenges created by technological
changes, prospects for improved collective decision-making,
and challenges for volunteering.

5.1Recommendation

Improving infrastructure should conform to the World
Health Organization checklist. In order to ensure that each
age group is taken into account and integrated into plans, it
is also important to consider all age groups in the planning
process. Age is a better transport demand determinant, no
doubt. It is imperative to continue monitoring the trend of
difference in the age structure from time to time in other to
ensure provision of appropriate transport system for the
country. The government will, most notably, have an aging
transport network as this leads to the economic development
of the nation as well as to the increase of its people's
standard of living.

The availability or consumption of transportation would be
influenced by expenditure, price, or legislation. Various
policy choices, usually with complex implications, are open.
Various policy choices, usually with complex implications,
are open. Rising energy resources, while logical, are
ineffective in the case of the United States to tackle
congestion and air emissions (Duranton & Turner, 2011).
Display that increased road construction in the United States
raises traffic by increasing secondary road travel, by
promoting industrial freight and by recruiting new users.
Along the same line, (Anas & Timilsina, 2009)predict that
even though modern road-building might decrease current

cars' pollution by rising traffic rates, the total emissions will
be boosted by drawing more vehicles.
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