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3.4.2 Trade Costs and Exports 

There is evidence of an inverse relationship between trade costs and the volume (or value) of 

exports, according to a number of gravity model studies that took into account a variety of time 

periods and countries (including studies that focused on a single nation) and made use of a variety 

of research methodologies (Anderson & Wincoop, 2004; Arivs et al., 2013; De, 2007). While 

earlier research categorized trade costs according to distance or as border variables (e.g., 

Kepaptsolou et al., 2010; Pham & Nguyen, 2015). A wealth of information regarding trade costs 

and how they affect international commerce were provided by Anderson and Wincoop (2004). For 

industrialized nations, the tax equivalent of "representative" trade costs is approximately 170%. 

This number can be broken down in the following ways: The expenses associated with 

transportation account for 21% of total costs, the costs associated with trade barriers at 

international borders account for 44% of total costs, and the costs associated with retail and 

wholesale distribution account for 55% of total costs. 

De (2007) conducted an investigation into the effect that trade expenses have on commerce by 

presenting empirical evidence from Asian nations and also used the gravity model. According to 

De (2007), Asia's trade is suffering as a direct result of the region's historically high trade costs. 

The region's trade is being negatively impacted by high trade costs at a time when Asia's economic 

interdependence is expanding concurrently with tariff reductions. As a result of much higher 

freight prices in developing nations compared to developed countries, the costs of shipping goods 

to developing Asia are 116% more than the costs of shipping goods to developing countries. The 

research also found evidence that higher auxiliary shipping costs are having a negative impact at 

a time when ocean freight prices are typically dropping. This was established by the report. De 

(2007) came to the conclusion that infrastructure quality, tariffs, and transportation costs had a 

substantial impact on trade patterns in the Asian region after estimating an augmented gravity 

model at the 4-digit HS level for 2004. According to the findings of the study, a cut of 10% in both 

tariffs and transportation costs would result in an increase of around 2% and 6% in bilateral trade, 

respectively. Furthermore, the other conclusions that the paper draws are that free trade agreements 

(FTAs) and similar languages have been beneficial to Asian neighbors. The author was particularly 

concerned about the low-income countries' (LDCs') poor infrastructure quality, suggesting that 

their percentage of global trade would probably drop if these nations continued to trail behind 
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developed ones in infrastructure development. The gravity model was utilized by Khan and 

Kalirajan (2011) in order to investigate the influence of trade costs in Pakistan. For the empirical 

study that took place between 1994 and 2004, 79 of Pakistan's trading partners were selected as 

the nations of interest. The decline in "explicit and implicit beyond the border" trade costs, along 

with an increase in demand, led to an increase in Pakistan's exports to certain partner nations 

between the years 1999 and 2004. However, Pakistan's export losses increased as a result of 

"beyond the border" trade costs, which were particularly high with China and India. Arvis et al. 

(2013) used recently collected data on international commerce and industry to derive estimates of 

trade costs for up to 167 nations throughout the course of the period 1995-2012. Estimates from 

the gravity model were utilized so that a distinction could be made between the trading of 

manufactured goods and trading of agricultural goods. In both cases, the absolute trade costs are 

quite significant in terms of ad valorem equivalents, ranging from a little over 80% for high-income 

nations in manufacturing to over 300% for low-income countries in agricultural. This variation is 

due to the fact that different countries have different levels of manufacturing and agricultural 

production. Their findings suggested that although global economic integration has increased 

substantially over the past few decades, there are still potentially large unexploited gains to be 

obtained by further narrowing the price gap between exports and imports. This is despite the fact 

that global economic integration has increased substantially. According to the findings of Persson 

(2013)'s empirical research, nations that have high transaction costs associated with exporting 

commodities will typically have lower export volumes. 

Tu and Giang (2018) examined trade costs and Vietnam's exports from 2001 to 2013. Annual 

export data from Vietnam to 70 of its major importers was analyzed using static linear panel data. 

Trade costs were estimated using the gravity model for Vietnamese bilateral exports. The results 

of the fixed effects model indicated that cost incurred from trade affects Vietnam's export value to 

its trading partners. The importing country's population, trade openness, GDP, and Vietnam's GDP 

also affect bilateral export value. Trade cost significantly affects Vietnamese bilateral export 

performance. 
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3.3.3 Determinants of Trade Costs 

Limao and Venables (2001) conducted an investigation into the effects of regional characteristics 

and infrastructure on trade costs as a dependent variable. Wilmsmeier et al. (2006) conducted 

research on the countries of South America and came to the conclusion that factors such as port 

efficiency, infrastructure, the participation of the private sector, and connectivity between ports 

(distance) are key factors in determining costs. In a study that was conducted more recently, Marti 

and Puertas (2017) examined the significance of logistical performance in international trade and 

its impact on costs, with a particular emphasis on the research of developing nations. They came 

to the conclusion that it is impossible to design a universal pattern for all emerging areas due to 

the fact that the economic, cultural, and political characteristics of these areas are quite distinct 

from one another. The findings point to areas that need to be improved upon in order to better these 

countries' positions in the international arena. 

At the sector level, Martinez-Zarzoso et al. (2003) evaluated the factors influencing maritime 

transport costs, applied to the ceramics business in Spain. This study was conducted in Spain. 

Along the same lines, Martinez-Zarzoso et al. (2008) focused on the determinants of maritime and 

land transport costs. They looked into four different industries (agroindustry, ceramics, 

automotive, and machinery), and they came to the conclusion that the magnitudes of these costs 

limit trade, particularly in high value-added sectors. Chen and Novy (2011) performed an analysis 

of the costs of trade between European countries. They did so by differentiating between various 

economic sectors, and their findings provided evidence about crucial aspects such as distance, non-

tariff measures, and initiatives of member countries. Kouty (2013) conducted an analysis of the 

factors that determine trade expenses using data from the economies of 30 African countries and 

100 trading partners. According to the findings of the study, exogenous factors like distance and 

isolation had a positive and significant impact on trade costs. On the other hand, the study found 

that endogenous factors like area, having a common official language, sharing a border, and being 

part of the same regional community had a negative and significant impact on trade costs. 
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3.5 Other models and determinants of exports 

There have been several works done to investigate the determinants of exports that employed time 

series analysis such as the Johansson Co-integration and Vector Error Correction technique, the 

generalized least square (GLS) estimation technique, and the multivariate time series model. The 

difference between these models and the gravity model approach is that the gravity model 

predicts/estimates how the volume of trade between all possible country pairs is influenced 

originally by their economic size and distance. The following paragraphs discuss some literature 

on determinants of exports that employed other models besides the gravity model. 

Anagaw and Demissie (2013) used Johansson Co-integration and Vector Error Correction to 

analyze Ethiopian exports from 1970 to 2011. The home country's GDP, real effective exchange 

rate, financial development, trade liberalization, and infrastructural development favorably affect 

Ethiopia's export performance and are statistically significant. Export success was statistically 

unrelated to trading partners' actual GDP. Skosana and Kabuyab (2014) used cointegration to 

analyze Swaziland's 1980–2010 export performance. Cointegration and vector error correction 

were evaluated to determine the variables' long-term relationship and the speed of adjustment to 

the long-term equilibrium. Their study found that long-run elasticities of 0.58, 1.19, and 0.36 for 

foreign direct investment, world demand, and nominal exchange rate, and 0.26, 4.3, and 0.50 for 

short-run elasticities, determine exports. 

Boansi et al. (2014) explored factors that boost Ghanaian pineapple exports. The study used the 

Ordinary Least Square Estimator for a detached regression equation of export value and volume. 

The study found that Ghana's fresh pineapple exports have a competitive advantage and are more 

value-driven than volume-driven. The study also found that Ghana's production, trade openness, 

and competitiveness index boost pineapple export value and volume. Domestic demand and net 

foreign direct investment inflows hurt fresh pineapple exports. Tobit estimate showed all variables 

were significant. Agyei-Sasu et al. analyzed Ghanaian horticulture exports (2010). 52 Ghanaian 

horticultural exporting company managers and representatives provided primary data. Their 

findings showed that managers' educational level, employment experience, export management 

training, entrepreneurial orientation, export department presence, product diversity, and 

government backing directly affect export success. Export obstacles and working cash shortages 

reduce Ghana's export success. Kyereboah-Coleman et al. (2006) used a 1995–2004 panel dataset 
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to explore the relationship between cooperative governance and Ghana's non-traditional export 

performance using GLS estimation. The study found that indigenous ownership and non-executive 

directors on NTE boards improve performance in Ghana.  

In his investigation into the factors that determine manufacturing output in Ethiopia, Mulualem 

(2006) utilized the Ordinary Least Squares (OLS) estimate method. He based his findings on 

annual data spanning the years 1970 to 2004. The results of the model indicate that Ethiopian 

manufacturing exports are positively and significantly influenced by investment to GDP ratio, total 

factor productivity, and foreign income, while the real effective exchange rate was found to have 

an insignificant influence on exports. These findings are based on the fact that the real effective 

exchange rate was found to have an insignificant influence on exports. 

In their empirical study, Sekkat and Varoudakis (2000) evaluated the impact of exchange rate 

policies on the performance of manufacturing exports for a panel of major SSA countries over the 

period of 1970 to 1992. They found that depreciation fosters the performance of manufacturing 

exports and confirmed that this was the case. According to the findings of Thorbecke and Zhang 

(2009), an increase in the value of the Chinese currency would result in a significant decline in 

China's exports of apparel, furniture, and footwear. Zia and Mahmood (2013) demonstrated that 

an increase in the manufacturing sector's exports occurs after a devaluation of the currency rate; 

however, exchange rate instability prevents this rise from being fully realized. Grobar (1993) 

found, based on empirical evidence, that RER uncertainty has a detrimental impact on specific 

kinds of manufactured exports coming from less-developed nations. Hunegaw (2011) conducted 

research into the connection between the real effective exchange rate (REER) and the amount of 

manufactured goods exported by East African nations. According to the findings of the study, an 

increase in exports of labor-intensive, low-skill, medium-skill, high-skill, and aggregate 

manufacturing products, respectively, is improved by around 0.8%, 1.2%, 0.5%, 0.5%, and 0.6% 

when the REER is devalued by 1%. The estimate was significant at the 1% level for exports that 

were labor-intensive, low-skill, high-skill, and technology-intensive, and it was significant at the 

5% level for exports that were medium-skill and overall manufacturing. The favorable effect was 

in line with what is generally accepted theoretically. 

Hunegaw (2011) found that REER depreciation benefits all East African industrial exports. The 

report suggested exchange rate devaluations affect Eastern African export performance. Allard et 
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al. (2005) examined the link between foreign/domestic demand, relative pricing, REER, capacity 

utilization rate, and manufactured products exports for France, Germany, Italy, and Spain from 

1980 to 2004. The paper employed error correction. The 2001–2004 REER appreciation hurt euro 

area exports in proportion to its degree. Demand boosted exports worldwide, but local demand 

only affected imports. According to the European Commission (2010a, 2010b), euro-area exports 

were mostly driven by real exchange rates and international demand. 

Hunegaw (2011) showed a positive and elastic link between manufacturing exports and domestic 

real gross domestic product (GDP), indicating that economic expansion affects manufacturing 

exports. Penny, Pritzker, Ken, and Brian (2015) defined GDP as the entire value of goods and 

services generated within a country, regardless of asset ownership or labor nationality. GDP 

measures production, independent of whether it is used for consumption, investment in new fixed 

assets or inventories, or replacement of depreciated fixed assets. GDP, according to Pritzker, 

Arnold, and Moyer (2015), measures an economy's output of goods and services. Export-real 

income hypothesis is vague (Hunegaw, 2011). He notes that rising real GDP increases import 

demand and home production of tradable commodities, making the ratio of exports to imports 

relatively imprecise and empirical. Hunegaw (2011) found that manufacturing exports in all 

classes rise with real GDP. The report observed that standard theory predicts that foreign real GDP 

increases exports. High-skill and technology-intensive manufacturing exports at 1% and 5% of 

East African trading partners had the greatest favorable effect. 

Research and development (R&D) is frequently substituted for technology, which is consistent 

with the neo-technology and technology gap hypotheses. Overall outcomes are mixed. Willmore 

(1992) and Wagner (2001) come to the conclusion that research and development have a positive 

impact on exports for large pooled samples of Brazilian and German companies, respectively. 

According to Lall (1981), R&D is significantly negative for a sample of approximately one 

hundred Indian engineering enterprises. On the other hand, according to the research conducted 

by Lefebvre et al. (1998), R&D is not significant at all for many specialized supplier companies. 

There were two hypotheses put up to account for the varying results. To begin, the significance of 

research and development in relation to the number of exports varies depending on the industry as 

well as the country. Second, research and development only account for a portion of technology 

because it does not take into account the gradual enhancements that can be made to both products 

University of Ghana http://ugspace.ug.edu.gh



 46 

and procedures. This is targeted specifically toward small and medium-sized businesses, many of 

whom do not possess a dedicated R&D department (Brouwer and Kleinknecht, 1993). It is 

generally believed that R&D spending is minimal among businesses located in developing 

countries; this is due to the fact that overall technical change is adaptable (Kumar and Siddharthan, 

1994). Wignaraja (2001) and Wignaraja and Ikiara (1999) investigated whether or not there is a 

correlation between a company's level of exports and its technology index. The research was 

conducted on companies located in Kenya and Mauritius. In both of the investigations, a positive 

and statistically significant coefficient was discovered. Sadly, the sample sizes of the two research 

were both quite small (approximately 40 firms each), and one of the studies used OLS, which may 

have led to skewed results. 

Zhang (2007) demonstrates that the influx of FDI and infrastructure have significant and positive 

effects on high-tech exports, whereas Srholec (2007) identifies enrollment in higher education, 

granted patents, and access to computers as significant factors that have a positive effect on high-

tech exports. Both of these authors point to the fact that high-tech exports are positively impacted 

by a number of other factors as well. According to the findings of Allard (2009), an increase in 

FDI investments was found to be a contributing factor to the expansion of exports in the Czech 

Republic, Hungary, Poland, and Slovakia over the period of observation. There is widespread 

agreement among development economists that foreign direct investment plays a significant part 

in the expansion of the economies of receiving countries (Akinlo, 2004; Seetanah and Khadaroo, 

2007). Foreign direct investment raises the stock of capital, which in turn leads to more effective 

use of existing resources, which in turn boosts productivity, employment, and economic growth 

(Seetanah and Khadaroo, 2007). The reason behind foreign direct investment in export marketing 

is an important consideration (WorldBank, 1993). If the goal is to gain a larger share of the 

domestic market, then foreign direct investment (FDI) might not contribute to increased exports. 

On the other hand, if the goal is to expand into international markets by making use of a nation's 

comparative advantage, then FDI might help increase exports. Therefore, the policy regime 

determines whether or not foreign direct investment (FDI) helps the growth of exports (Sharma, 

2000). Krugman (1979) examines the effects of factors such as geographical location, 

monopolistic competition, migration of capital and labor, the cost of transportation, and 

differentiated products with growing returns to scale as major factors in international commerce. 

The geographic implication of increasing returns holds industry in a certain place, where it is 
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difficult for industries of another country to compete with it. Research that was pioneered by 

Johnson and Robison (2005) demonstrates that increasing exports in particular industries can 

redistribute economic and political power as well as increase the quality of institutions, which in 

turn results in linked developmental advantages. The model has established itself as a reliable tool 

in the fields of economic geography and international commerce. Businesses are relocating to 

larger markets because the costs of transportation are lower there. These larger markets have an 

abundance of inexpensive intermediaries, which has led to the organization of regional economies 

around an industrial core. 

Tkalec and Vizek (2009) conducted research to explore the effect that macroeconomic policies 

have on the output of manufactured goods in Croatia. The method of multiple regression was 

utilized in the research project to investigate the relationship between the output of 22 different 

manufacturing sectors and the factors of individual consumption and investment, interest rates, the 

real effective exchange rate, government consumption, fiscal deficit, and demand from overseas 

markets. The data for the analysis ranged from the first quarter of 1998 to the third quarter of 2008. 

According to the findings, alterations in fiscal conditions, the real effective exchange rate, and 

personal spending appear to have the greatest impact on industries with a low level of technological 

intensity. According to the findings of the study, the level of output in industries with high 

technological intensity is generally responsive to changes in investments, changes in international 

demand, and changes in fiscal policy. Again, it was discovered that fiscal policy appears to be 

especially significant for manufacturing output, both in terms of the number of fiscal elasticities 

and the shorter time lags. This was the case regardless of the country. According to the findings of 

the study, production decreased in industries with high and medium-high levels of technological 

intensity after a currency depreciation, while it increased in industries with low levels of 

technological intensity. This was found to be the case for industries with low technological 

intensity. 

Anaman and Osei-Amponsah (2009) used cointegration and error correction mechanism to 

establish a long-run relationship between manufacturing output and the level of per capita real 

gross domestic product (GDP), the export-import ratio, and political stability as part of their 

investigation into the factors that determine manufacturing output in Ghana over the period of 

1974-2006. This was done in order to determine the factors that influence manufacturing output in 
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Ghana. In the short term, the level of output of manufacturing was shown to be driven by the ratio 

of exports to imports as well as by political stability. As a result, the relevance of the growth of 

export-based manufacturing enterprises in increasing manufacturing output in the country was 

emphasized. 

Enu and Havi (2014) used a multivariate time series method to investigate the macroeconomic 

determinants that influence the performance of Ghana's manufacturing sector.  It was discovered 

that the rate of manufacturing production and the actual gross domestic product per capita had an 

inverse relationship with one another. Manufacturing production was negatively impacted by 

factors such as gross fixed capital formation, the consumer price index, and the real exchange rate 

in the short term. In the long run, macroeconomic variables like private sector credit, labor force, 

GDP per capita, and real exchange rates were unfavorable to the growth and development of 

Ghana's manufacturing sector. On the other hand, consumer price index, telephone (representing 

infrastructure development), and gross fixed capital formation were favorable to the growth and 

development of Ghana's manufacturing sector. In conclusion, it is recommended that credit from 

the private sector be increased to the manufacturing sector, that the training of the labor force be 

skilled and technically oriented, and that policies be implemented to stabilize the real exchange 

rate in order to stop the downward trend in manufacturing production. 

Edwards and Alves (2006) perform a comparative examination of the factors that determined 

South Africa's export supply during the course of 28 manufacturing sub-sectors from 1970 to 2002. 

The export volume was employed as the dependent variable in their pooled estimating model, and 

the exchange rate, infrastructure costs, tariff rates, and variable costs were used as the explanatory 

factors. According to the results of the generalized method of moment analysis, all of the 

explanatory factors that were utilized are significant drivers of export performance. 
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CHAPTER 4 

4.0 METHODOLOGY 

4.1 Introduction 

The empirical method to achieve the study's objectives are discussed in this section of the research. 

This chapter will specify the gravity equation utilized in the study and describe the variables, 

measurements, and sources. The chapter will further provide the sources of data and discuss 

econometric methodology topics like estimation and robustness checks. 

4.2 Gravity Model of Trade 

In recent years, the gravity model of trade has been seen as the best and most comprehensive way 

to figure out what makes international trade flows happen. Newton's theory of gravity is a basis 

for the gravity model of trade (Becchetta et al, 2012). Newton's theory of gravity says that two 

objects attract each other in a way that depends on how far apart their centers of gravity are (in 

meters). Stewart (1948) and Zipf (1946) used the gravity model in the social sciences to study trips 

between cities. They did this by putting the following information into the model: 

Iᵢⱼ = E (POPᵢ x POPⱼ)/ Dᵢⱼᵏ        3.0 

Where Iᵢⱼ represents the number of journeys between cities i and j, POPi and POPj are the 

population in a city i and j respectively which is representing the distance between the cities and 

E is the intercept of the equation (Rahman, 2003). Tinbergen (1962) and Poyhonen (1963) were 

the first to use Newton's law of gravitation to look at trade flows. They thought that just like planets 

are often pulled by their sizes and proximity, so would nations be pulled by their GDP and 

proximity (Becchetta et al., 2012). Their gravity theory took into account economies of scale by 

estimating the size of the market based on the size of a country's population and GDP. The distance 

between trading partners was added to their model to show the effect of geography. So, the gravity 

model of trade says that the amount of trade between two countries is directly related to their GDP 

and negatively related to their distance from each other. The basic gravity model of trade has a 

multiplicative form, which is shown below: 
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Eij = β₀Yiβ₁Yjβ₂Dijβ₃         3.1 

Where Eij is the export flows between countries i and j, represents the GDP of country i and j 

respectively, measures the distance between the capital cities of country i and j, and finally, s are 

coefficients of the variable noted above. The log-linear form of equation (3.2) is shown below: 

LnEij= β₀ +β₁lnYt + β2lnYj + β3lnDij     3.2 

Distance serves as a proxy for transportation costs, implying that as the distance between trading 

partners increases, the cost of transportation is expected to rise. On the other hand, β₁ and β2 are 

anticipated to have a positive value, while β3 is anticipated to have a negative value. In recent 

years, the model has seen widespread application in empirical research. However, it has also faced 

substantial criticism owing to its lack of a solid theoretical foundation. Exports between two 

countries are hypothesized to be proportional to each country's economic mass (which is measured 

by GDP and population size) and inversely proportional to the distance that separates them. This 

is the model's most fundamental form. Several different gravity model specifications were offered 

by empirical works such as Limao and Venables (1999), Breuss and Egger (1999), Chen and Wall 

(1999), and Egger (2000). The academic literature on international trade has demonstrated that the 

elements that govern the expansion or performance of exports vary from one study to the next. 

Additionally, there have been a variety of models developed to evaluate the performance of 

exports. The Gravity models and the vector error correction models are two of the most common 

approaches that have been utilized (Mabeta, 2015). The premise that a country's export 

performance is a function of its Gross Domestic Product (GDP), population, and the distance that 

separates it from another nation's trading partner is the foundation of gravity models. These models 

indicate that the volume of exports is expected to exhibit a more significant increase when the 

importing country has a higher income and when the trading countries are in closer proximity. 

Conversely, the volume of exports is anticipated to show a smaller increase when there is greater 

distance between the trading nations.  

4.3. Model Specification  

The enhanced gravity equation of trade is used in this study on Ghana's manufactured exports. Due 

to its empirical robustness and explanatory strength, the gravity equation is often employed to 
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study bilateral trade flows. Kepaptsoglou et al. (2010) found that the gravity model is robust when 

studying international trade flows. We use McCallum (1995)'s augmented gravity model, later 

adapted by Braha et al. (2016), to explore factors that affect Ghana's manufacturing exports. 

McCallum's logarithmic model: 

lnTRAij = β0 + β1lnGDPi + β2lnGDPj + β3lnDij + λkDUMij +uij    (4.1) 

Where TRAij denotes the flow of trade from country i to country j; GDP represents the gross 

domestic product; and Dij signifies the geographical distance that separates the capital cities of 

nation i and country j. Uij is the stochastic error term, while n and k are the parameters of the 

model that need to be estimated. DUMij is a dummy variable that determines trade flows. In order 

to ensure that Equation (4.1) accurately represents the gravity model for the Manufacturing Sub-

sector of NTEs in Ghana, several additional variables have been added to the equation. The 

dependent variable in the modified form of the gravity equation has been changed from TRAij to 

MANUgjt, which reflects manufactured exports from Ghana (g) to trade partners (j). This change 

was made because the dependent variable of interest in this study is manufactured exports 

(MANUgjt) and not total trade (TRAij). This modification is expressed in the log-linear form of 

the model that is required to be used in the estimation in the following manner: 

𝑙𝑛𝑀𝐴𝑁𝑈𝑔𝑗𝑡= 𝜆0 + 𝜆1ln𝐺𝐷𝑃𝑔𝑡 + 𝜆2𝑙𝑛𝐺𝐷𝑃𝑗𝑡+ 𝜆3𝑙𝑛𝑃𝑂𝑃𝑗𝑡 +  𝜆4𝑙𝑛𝐷𝐼𝑆𝑆𝑔𝑗 + 𝜆5𝑙𝑛𝑅𝐸𝐸𝑅𝑔𝑗𝑡 + 

𝜆6 𝑙𝑛𝑃𝑂𝑃𝑔𝑡 + 𝜆7𝑙𝑛𝐼𝑁𝐹𝑅𝐴𝑆𝑔𝑡 + 𝜆8𝑙𝑛𝐹𝐷𝐼𝑔𝑡 + 𝜆9𝑙𝑛𝑇𝑅𝐴𝑁𝑆𝑔𝑗𝑡 + 𝜆10𝑙𝑛𝐺𝐷𝑃_𝐷𝑖𝑠𝑠𝑔𝑗𝑡 +

𝜆11𝑙𝑛𝐺𝐹𝐶𝐹𝑔𝑗𝑡 + 𝛿1𝐸𝑈𝑔𝑗 + 𝛿2𝐸𝐶𝑂𝑊𝐴𝑆𝑔𝑗 + 𝛿3𝐿𝐴𝑁𝐷𝐿𝑂𝐶𝑔𝑗 + 𝛿4𝐵𝑂𝑅𝐷𝐸𝑅𝑔𝑗 + 𝛿5𝐶𝑂𝑀𝐿𝐴𝑁𝑔𝑗 +

𝜀𝑔𝑗    (4.2) 

 

Where the dependent variable MANUgjt indicates the amount of goods exported by Ghana's 

manufacturing sector to its trade partner nation j at the given time t. The variables that are 

considered to be explanatory are as follows: Gross Domestic Product (GDP), Population size 

(POP), Distance between capital cities of country g, Ghana, and j, trading partners (DISS), the real 

effective exchange rate between country g and j (REERgjt), foreign direct investment of Ghana 

(FDI), trade cost components such as infrastructure (INFRAS) and transportation costs (TRANS), 

and other variables such as European Union (EUgj), ECOWASgj, landlocked 
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(LANDLOCKEDgj), Border and Commo language with trading partners. Equation 4.2 will help 

answer the research questions of this study.  

To achieve the third research objective of identifying the determinants of the trade costs of Ghana’s 

manufactured exports, this study considers some expenses linked to the trading of goods between 

two countries in a broader context following the framework presented by Novy (2013). Utilizing 

a gravity model for estimation, Novy (2013) calculated trade costs by taking the geometric average 

of bilateral and global trade costs, highlighting the significantly elevated costs associated with 

international trade in comparison to domestic trade. Novy (2013)’s formula: 

𝜏𝑖𝑗𝑡 = (
𝑡𝑖𝑗𝑡𝑡𝑗𝑖𝑡

𝑡𝑖𝑖𝑡𝑡𝑗𝑗𝑡
)

1

2 − 1 =
𝑋𝑖𝑖𝑋𝑗𝑗

𝑋𝑖𝑗𝑋𝑗𝑖

1

2(𝜎−1)
− 1      (4.3) 

where  

 :Geometric mean of trade costs between country i and country j at time t  

tijt: Costs of international trade from country i to country j at time t  

tjit: Costs of international trade from country j to country i at time t  

tiit: Costs of international trade from country i at time t  

tjjt: Costs of international trade from country j at time t  

xijt: Flow of international trade from country i to country j at time t  

xjit: Flow of international trade from country j to country i at time t  

xiit: Flow of international trade from country i at time t  

xjjt: Flow of international trade from country jat time t  

σ: Specific substitution elasticity between goods from the sector. 

 

Novy (2013) assumes that the substitution elasticity remains constant at 8 across all countries and 

years, reflecting an average estimate. Following the approach of Chen and Novy (2011) and Arvis 

et al. (2013), we establish an equation to elucidate the determinants of trade costs. A log-linearized 

equation 4.4 is formed: 

𝑙𝑛𝑇𝐶𝑔𝑗𝑡= 𝜆0  + 𝜆1𝑙𝑛𝐷𝐼𝑆𝑆𝑔𝑗 + 𝜆2𝑙𝑛𝐼𝑁𝐹𝑅𝐴𝑆𝑔𝑡 + 𝜆3𝑙𝑛𝑇𝑅𝐴𝑁𝑆𝑗𝑔𝑡 + 𝛿1𝐸𝑈𝑔𝑗 +

𝛿2𝐸𝐶𝑂𝑊𝐴𝑆𝑔𝑗 +  𝛿3𝐿𝐴𝑁𝐷𝐿𝑂𝐶𝑔𝑗 + 𝛿4𝐵𝑂𝑅𝐷𝐸𝑅𝑔𝑗 + 𝛿5𝐶𝑂𝑀𝐿𝐴𝑁𝑔𝑗 + 𝜀𝑔𝑗  (4.4) 
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4.3 Description of Variables 

4.3.1 Dependent variable 

 The log of Ghana’s manufacturing sub-sector export (lnMANUgjt) is used as the dependent 

variable of the analysis for the first and second objectives of this study. It measures the foreign 

income received annually from exports of Ghana’s NTEs manufacturing sub-sector. Thus, 

MANUgit refers to the real total value of all Manufacturing sub-sector products (manufactures) 

from Ghana to a given trading partner valued in U.S. dollars. Data was obtained from World 

Integrated Trade Solution (WITS) under their Standard International Trade Classification (SITC) 

Products. To achieve the third objective, the log of the trade cost of Ghana’s manufactured exports 

to trading partners (lnTCgjt) is used as the dependent variable. 

 

4.3.2 Independent variables and Expected Signs 

Gross Domestic Product (GDPgt and GDPjt): These variables represent Ghana's and its trading 

partners' economic size. Thus, indicating a country's goods and factor demand and supply. GDPgt 

measures Ghana's production capacity while GDPjt measures importing countries' absorptive 

ability. This indicates that importing countries with large markets should boost Ghana's 

manufacturing sub-sector demand. Increases in Ghana's GDP, which gauges productive capacity, 

boost manufactured exports. Thus, both variables should boost manufacturing. World Bank 

Development Indicators (WDI) GDP data for Ghana and 65 importing nations was valued at the 

current US currency. 

 Population (POPgt and POPjt): The population variables measure the total population of Ghana 

(POPgt) and her trading partners (POPjt The population variable in the gravity equation shows 

factor endowment and demand for commodities with different income levels based on exporter 

and importer per capita incomes. If Ghanaians are net producers of NTEs manufacturing sub-sector 

items, these variables should benefit the sector. If the trading partner's population is a net consumer 

of Ghana's manufactured exports, the POPjt should benefit the NTEs manufacturing sub-sector. 

Since both populations consume or produce, the anticipated sign for POPgt and POPjt is uncertain. 

These variables are from World Bank Development Indicators (WDI). 
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Distance (DISSgj): Markusen and Maskus (2002) say distance raises export prices. Trade research 

commonly uses distance to estimate transportation costs. Ghana's capital cities and commercial 

partners' distances are measured in kilometers (km). Since distance replaces transportation 

expenses between Ghana and the importing country, its coefficient should be negative. Distance 

inversely affects bilateral trade, according to Carrere and Guillamont (2005). Thus, rising shipping 

costs will limit Ghana's manufactured exports. The CEPII database provided kilometers-measured 

distance data. 

Real effective exchange rate (REERgjt): The nominal effective exchange rate is a measure of the 

value of a currency (Ghana's currency) against a weighted average of several foreign currencies. 

The real effective exchange rate index is calculated by dividing the nominal effective exchange 

rate by a price deflator or an index of costs. As a result of the fact that REER was already computed 

by the World Bank with the help of the International Monetary Fund's International Financial 

Statistics, it was directly imported from the database maintained by WDI. The REER is an 

important indicator of the global competitiveness of a country (Hassan et al, 2016). The real 

effective exchange rate variable is projected to influence NTEs manufacturing sub-sector growth 

negatively. This is because an increase in this variable (i.e. appreciation) indicates that exports to 

trading partners become expensive while imports become cheaper. Thus more foreign currency 

needs to be exchanged for local currency. A decrease in REER (i.e. depreciation) will make exports 

cheaper thus increasing the volume of manufactured exports demanded and in turn, increasing its 

earnings.  

Foreign direct investment (FDIgt): This variable refers to direct investment equity flows from 

partner countries into Ghana. It sums equity capital, reinvestment of earnings, and other capital 

investments. According to the World Bank, direct investment is a type of international investment 

that is connected with a resident of one economy exercising control over or a considerable degree 

of influence over the management of an enterprise that is located in another economy. The data 

are in current U.S. dollars. In the empirical literature, there has been disagreement on the function 

of FDI in export promotion (Majeed and Ahmaud, 2006). Pfaffermayr (1996) found a positive 

effect of FDI on exports. The paper explained that when the government implements policies to 

promote exports, foreign investment is attracted. A small effect of FDI on exports was also 

documented by other studies, including Hoekman and Djankov (1997). This study emphasized 
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how FDI's impact in promoting exports in developing nations is still debatable and heavily 

dependent on the reasons behind the investment. Hoekman and Djankov (1997) highlighted that 

one motive behind FDI could be to capture the domestic market which may not contribute to export 

growth and the other motive could be to top the exports markets by taking advantage of the 

country’s comparative advantage which could have FDI positively contributing to export growth. 

The expected result is for FDI to positively relate to Ghana’s manufactured exports. Thus an 

increase in FDI should lead to an increase in manufactured exports. 

Infrastructure: There is a general consensus among researchers, as expressed in the research 

published by Vijil and Wagner (2012), and Francois and Manchin (2013), that an increase in the 

quantity and quality of infrastructure results in a decrease in the trade-related transaction costs. 

According to the findings of these research, infrastructure has a positive impact on the ties between 

countries engaged in international trade. Infrastructure was found to have a positive association 

with the export performance of developing countries by Vijil and Wagner (2012) as well as 

Francois and Manchin (2013). It was intended that the composite indices of infrastructure 

produced by Donaubauer et al. (2015) may be used in this research. Donaubauer et al. (2015) 

created a methodical and all-encompassing method for measuring total infrastructure as well as 

infrastructure in the four essential subcategories of transportation, communication, energy, and 

finance. However, due to very low data on these categories for Ghana, infrastructure is represented 

with Ghana’s ICT goods and services imported data (i.e. LNINFRAS) and Gross fixed capital 

formation (GFCF) data. Imports of ICT goods include, but are not limited to, personal computers 

and their associated peripherals, communication equipment, consumer electronic equipment, 

electronic components, and a variety of other information and technology products. Purchases of 

plant, machinery, and equipment, as well as the construction of roads, railways, and other 

structures such as schools, offices, hospitals, private residential dwellings, and commercial and 

industrial buildings, are all included in the GFCF. Land improvements such as fences, ditches, and 

drains are also a part of this category. Data are in current U.S. dollars. The infrastructure variable 

(LNINFRAS) and GFCF variables are expected to have a positive sign. 

Real GDP per capita Distance (GDP_Dissgjt): The GDP_Dissgjt variable measures the difference 

in real GDP per capita or the gap in relative factor endowments that exists between Ghana and the 

countries with whom it trades. Linder (1961) made the observation that countries that have 
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demands that are comparable will trade items that are comparable. Research such as one conducted 

by Krugman and Helpman (1985) came to the conclusion that a minus sign should be attached 

with this variable when it is considered in relation to exports. Therefore, there is a negative 

correlation between the difference in GDP per capita and the demand for exports. Krugman (1980) 

has observed that nations with significant income disparities tend to engage in less international 

trade with one another. To get the value of the variable, take the greatest value and deduct from 

that number the value of Ghana's GDP per capita that is the lowest among the values for Ghana 

and the trade partner. The WDI database was the source of the data that was utilized. 

Transportation costs (TRANSgjt): This variable accounts for all of Ghana's transport services, 

including those provided to Ghana's trading partners in the form of sea, air, land, and internal 

waterway transit, as well as pipeline, space, and power transmission. This variable takes into 

account the transportation of passengers and goods (freight), the hiring of carriers complete with 

a crew, the provision of relevant support and auxiliary services, as well as mail and courier 

services. This data does not include freight insurance, which is counted as part of the category of 

insurance services; goods purchased in ports by carriers who do not reside in the country; 

maintenance and repairs performed on transportation equipment; and repairs performed on railway 

facilities, harbors, and airfield facilities. This information was obtained from the WDI database 

and is presented as a proportion of Ghana's total exports of services. For the sake of this analysis, 

the monetary expenses were computed using current United States dollars. Inasmuch as the gravity 

model only uses distance to model transport costs, transport costs are not only a function of 

distance; consequently, it is necessary to include this variable in order to determine the impact that 

trade costs have on Ghana's manufactured exports in order to account for the impact of trade costs. 

The expected sign in this analysis is negative.  

Border: The value of the border variable, which is a dummy variable, is set to 1 if Ghana and its 

trading partner share a border, and it is set to 0 otherwise. It is widely held that the border variable, 

which functions as a proxy for trade cost, is capable of influencing bilateral trade flows. As a result, 

this variable needs to be included in the gravity model in order to evaluate its effects. Trading with 

trading partners that share a similar border helps to lower the cost of transportation, which in turn 

enables more trading to take place between the countries that share the border. Endoh (1999) came 

to the conclusion that member nations that shared borders engaged in increased trade with one 
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another, regardless of whether or not they were a part of the same regional trade agreement. 

Endoh's (1999) findings have been verified by further research, such as that conducted by Carrère 

(2004), Coulibaly (2009), and Turkson (2012). As a consequence of this, the expected sign for the 

calculated coefficient of the border variable would be positive. 

Another dummy variable to be considered in this analysis is the common language 

(COMLANGgjt) variable. The variable takes 1 if Ghana and the trading partner share a common 

official language (English) and 0 if otherwise. According to Fidrmuc (2016), speaking the same 

language amongst trading partners not only makes communication more straightforward but also 

makes business transactions simpler and more open to scrutiny. Any commercial transaction that 

does not involve the use of a common official language necessitates the employment of a 

translation, which comes at an additional expense. It has been demonstrated in research carried out 

by Cheng and Wall (2005) and Vicard (2011), amongst others, that nations that use the same 

official language engage in more bilateral trade. In line with the findings of previous research, this 

study anticipates a positive coefficient for the common language dummy variable. As a result, any 

trading partner with which Ghana shares an official language will engage in more commerce with 

Ghana, and the country will consequently ship out a greater quantity of its manufactured goods. A 

common language can be a form of trade cost (i.e. communication costs) incurred from trading 

with countries with different languages. Hence in terms of this variable’s effect on trade cost, a 

positive sign should be expected. Trading partners that have the same official language as the 

exporters reduce communication costs and by extension reduce trade costs. 

Regional trade agreements such as the ECOWAS and EU are included in the model as dummy 

variables. The EUgj dummy variable represents the regional trading bloc from the European 

countries, and it takes a value of 1 if the importing country is a member, but 0 if not. This variable 

is anticipated to influence Ghana’s NTE manufactured exports positively since countries trade 

more when in the same RTA and less when otherwise. ECOWAS dummy variables is expected to 

have a positive relation to Ghana’s manufactured exports since Ghana is a member. In terms of 

trade costs, these variables are expected to have a negative relationship since membership or trade 

agreement enables members to trade under minimum trade restrictions. According to Carrère 

(2006), participation in regional agreements might result in a large rise in the amount of trade that 

takes place. 
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Landlocked variable investigates whether or not a nation's access to the shoreline has an impact 

on its commercial activity. The economic activities of a nation, especially trade, are to a 

considerable extent determined by the location of the nation on the globe. In the case of a 

landlocked nation, for example, the only way to export or import commodities would be to transit 

them through another nation, which would result in increased trade costs. Studies such as Carrère 

(2004) and Turkson (2012) that included the landlocked dummy in their gravity specification 

discovered that it had a negative impact on the flows of bilateral trade. In line with the findings of 

the prior research, the current investigation anticipates finding a negative coefficient for the 

landlocked variable. In the event that the landlocked variable acts as a stand-in for the cost of 

commerce, one should anticipate a negative sign. Trading with landlocked countries increases the 

cost of transportation hence increasing the cost of trading as discussed by De (2007). 

4.4 Data Description and Sources 

It has been usual practice to estimate the gravity model using cross-sectional data, as Gomez and 

Milgram (2010) point out. However, estimation using cross-sectional data does not adjust for 

heterogeneity within nations, which means that it could contribute to estimation bias. Therefore, 

in order to reduce the bias that is associated with evaluating the gravity model of trade using cross-

sectional data, research conducted by Egger (2000), Rose and Wincoop (2001), Egger and 

Pfaffemayr (2004), Glick and Rose (2002), and Melitz (2007) supported the use of panel data, 

which is a cross-section of several years running in succession. Estimations have shown to be more 

accurate when panel data are used rather than cross-sectional data or time series data. This has 

been demonstrated through extensive research. Panel data allow for the study of the features of 

variables across time and help to avoid the possible problem of multicollinearity that is connected 

with cross-sectional data. Panel data also help to avoid the problem of multicollinearity that is 

associated with cross-sectional data (Gomez and Milgram, 2010). Given these advantages of panel 

data, the research presented here makes use of a panel dataset consisting of annual observations 

on 65 of Ghana's trading partners over the course of ten years (2009 to 2019) in order to investigate 

the factors that influence the expansion of the NTE Manufacturing sub-sector in Ghana and the 

trade costs associated with that sub-sector within the context of the gravity equation. According to 

a report published by GEPA (2021), non-traditional goods are sold in about 152 countries. 
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However, only 65 countries have been chosen for this study, mostly because data on Ghana's 

manufactured exports to these nations is readily available. The availability of data on each of the 

variables that were going to be included in the analysis guided the decision on the sample size and 

study period. In conclusion, the yearly data from 2009 to 2019 cover 65 different trading countries 

that are provided in Appendix A. There is one dependent variable and 18 different explanatory 

variables. To fulfill the third objective, on the other hand, 50 of the nations listed in Appendix A 

will be employed, and the study period will be from 2009 to 2018. This is because statistics on the 

independent variable, trade costs from manufactured exports, were readily available up to 2018. 

Table 4.1 Sources of data 

Variable Source 

Manufactured Exports WITS 

Trade costs (Manufactured 

exports) 

WITS 

GDP and GDP per capita of 

Ghana and 65 trading 

partners 

 World Bank Development 

Indicators (WDI) 

Real effective exchange 

rate   

IMF 

The population of Ghana 

and its trading partners 

World Bank Development 

Indicators (WDI) 

Transportation costs WITS 

Infrastructure index (ICT 

goods imported) 

World Bank Development 

Indicators (WDI) 

Foreign Direct Investment World Bank Development 

Indicators (WDI) 
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Gross fixed capital 

formation 

World Bank Development 

Indicators (WDI) 

Distance Comprehensive Environmental 

Pollution Index (CEPII). 

Area Comprehensive Environmental 

Pollution Index (CEPII). 

Common language Comprehensive Environmental 

Pollution Index (CEPII). 

Border Comprehensive Environmental 

Pollution Index (CEPII). 

 

4.5 Estimation Techniques  

The dataset being used is the panel data as stated above. Three models can be used in panel data 

estimation. These models are pooled, fixed effects, and random effects. Since individual effects 

are included in the regressions a decision should be made whether they are treated as random or 

fixed. The technique for estimating the gravity model can be converted to a log-linear form, as 

illustrated in equations (4.2) and (4.3), and then panel estimation models such as pooled regression, 

random and fixed effect models will be applied. The manner in which the data is extracted is an 

important consideration in determining which estimation method to apply. A random effect model 

is frequently appropriate for use in estimations in which sample data on the flows of trade to and 

from trading partners are taken at random from a large population. The Hausman test is carried out 

in order to determine which model is effective.  

4.5.1 Pooled regression model 

The pooled regression model is a type of panel estimating method in which the estimation process 

ignores the panel structure of the data. This type of panel estimation method can be found in 

statistical research. When estimating panel data with the Ordinary Least Square (OLS) estimator, 
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it is necessary to combine all of the cross-sectional and time series observations into a single 

longitudinal dataset. Before performing an estimate using the ordinary least squares method, the 

pooling ordinary least squares method organizes any data that has both time series and cross-

sectional units into a lengthy regression that contains N*T observations. The problem with using 

the pooled OLS in a panel regression is that most of the time, the unobserved individual-specific 

effects are combined with the observed error term, which results in the formation of a joint error 

term. This is a problem because this joint error term can lead to inaccurate conclusions. Because 

of this joint error term, there is occasionally a loss of its randomness, which leads to the possibility 

of having both unobserved individual-specific effects as well as seen error terms correlating with 

the factors that explain the phenomenon. This results in estimations of the parameters being biased 

and inconsistent. When using panel data for pooled OLS regression, you will frequently run into 

the issue of heterogeneity. Because of this, the random effect and fixed effect models are generally 

favored over the pooled OLS estimator. 

4.5.2 Random effect model 

This model operates on the presumption that the individual effects (heterogeneity) are accounted 

for by the intercept as well as a random part that is independently and indistinguishably distributed 

across the various countries. One of the benefits of using this model is that it makes it possible to 

estimate the impact of time-invariant factors, which is something that the fixed effect model does 

not make it possible to do. This model is appropriate for use when assessing the flow of trade 

between random samples derived from big groups of countries that engage in trading (Habab et 

al., 2010). When measuring the flows of commerce between trading partners picked at random 

from a vast population, some consider this method to be more appropriate. 

4.5.3 Fixed effect model 

The fixed effects model is a type of statistical analysis that takes into account the possibility that 

each cross-sectional unit possesses some characteristics that are exclusive to itself. It is permissible 

for the intercept of the regression to be different for each individual unit in this method of 

estimation; however, the intercept remains the same for each unit across time. This method is 

significantly inferior to the others in that it does not take into account the estimation of the 

coefficients of time-invariant factors. This is the technique's primary flaw. This model is 
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appropriate for use for assessing the flow of commerce between trading partners whose identities 

were determined in advance (Habab et al., 2010). The Hausman test is utilized in the process of 

determining whether or not the fixed effects estimator and the random effects estimator are 

substantially different from one another. The Hausman test is carried out with the assumption, 

known as the null hypothesis, that the two methods of estimate are both reliable and that, as a 

result, they should generate results that are comparable to one another. Therefore, the conclusion 

that the null hypothesis should be rejected means that the estimate method that should be used is 

the fixed effect model rather than the random effect model. 
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CHAPTER 5 

5.0 DISCUSSION OF RESULTS 

5.1 Introduction 

The purpose of this chapter is to show and discuss the findings that were obtained from the 

estimation of the models that were specified in the previous chapter of this study. The estimation 

of the regression models discussed in chapter four of this study was carried out with STATA. The 

first step in this chapter is to carry out a descriptive statistical analysis of the non-binary variables 

that were utilized throughout the course of the research. Following that, robustness checks are 

carried out. After this is finished, the outcomes of the most chosen estimating model will be 

presented, and then they will be discussedThe last part of this chapter will discuss the components 

that play a role in determining the costs of trade for Ghana's manufactured exports of NTEs. 

5.2 Descriptive Statistics  

In this part of the report, an investigation of the statistical characteristics and correlations of the 

non-binary variables that were incorporated into the model of the study is carried out. The results 

from STATA are included in the Appendix B that can be found below. According to the correlation 

matrix that was generated by the analysis, the correlation coefficients between the dependent 

export variable and the relevant explanatory factors are not very high, which explains why the 

multicollinearity issue was not found to exist. The mean, standard deviation, minimum, and 

maximum values are the components of the summary statistics that are included in the study. The 

aforementioned data is laid out in Table 5.1. During the course of the research, the value of Ghana's 

NTE-related manufactured exports was around $14,206,970 United States Dollars (USD) on 

average. The manufactured exports can have a minimum value of $78 USD and a maximum value 

of $470,873,900 USD, respectively. The gross domestic product (GDP) of Ghana and its trading 

partners for the time is estimated to be worth approximately $50.7 million USD and $1.03 trillion 

USD, respectively. When compared side by side, the average gross domestic product (GDP) of 

Ghana and its trading partners reveals that Ghana's trading partners have a larger economic 

footprint than Ghana does. The average population of Ghana and its trading partners is about 
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27,300,000 and 78,000,000 respectively. The average spending on infrastructure, transportation 

services, and gross fixed capital formation for Ghana is $71USD, $55.6 USD, and $10.4 billion 

USD. Ghana’s average foreign direct income received over the period of study is about $3 billion 

USD. 

 

Table 5.1: Statistical Summary. 

Variables  Mean Standard 

Deviation 

Minimum Maximum 

Log of 

Manufactured 

Exports of Ghana 

(US$ thousand) 

   14206.97  47988.97 0.078   470873.9 

Log of Trade 

Costs 

(US$ thousand) 

219.006  109.8829 50.54619  763.2962 

Log of Importer’s 

GDP 

(US$trillion) 

1.03  2.61 83 million 2.14 

Log of Ghana’s 

GDP 

(US$million) 

5.07  1.36 2.60 6.83 

Log of Importer’s 

population 

 

78 million 230 million 901,589 1.41 billion 
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Log of Ghana’s 

population 

(million) 

2.7 1973601 2.42 30.4  

Log of Ghana’s 

infrastructure 

(US$billion) 

71.0  23.0 47.3 111.0 

Log of Real 

effective 

exchange rate 

(index=100) 

82.0479  10.95046 67.12236 100 

Log of 

Transportation 

cost 

(US$billion) 

55.6  17.9 32.3 93.0 

Log of Gross 

fixed capital 

formation 

(US$ million) 

10.0 billion  43.8 37.9 15.1 

Log of Foreign 

Direct Investment 

(US$ million) 

31.7 40.0 23.7 38.8 

Distance 

(km) 

301.815  317.536 9.560 1554.244 

Common 

language 

0.292   0.455 0 1 
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Border 

 

0.046  0.210 0 1 

Landlocked 

 

0.154  0.361 0 1 

ECOWAS 

 

0.2  0.400 0 1 

EU 

 

0.2  0.400 0 1 

Source: Author’s computation 

5.3 Diagnostic and Robustness checks  

To determine the appropriate estimation technique for the analysis of the specified models stated 

in chapter 4, the study performed tests such as heterogeneity, heteroscedasticity, and the Hausman 

test for FE/RE.  

5.3.1 Heteroscedasticity  

It is necessary for all of the error terms to have an identical and consistent variance if the projected 

outcomes of the study are to be trusted. This study utilized the Breusch-Pagan/Cook-Weisberg test 

to test the null hypothesis of constant variance in order to determine whether or not there was 

heteroscedasticity in the data. The findings of the tests for equations 4.2 and 4.4 reveal that the 

null hypothesis of constant variance is not supported, which confirms the presence of 

heteroscedasticity in the data. The exact STATA results are provided in the Appendix B. The test 

results to equation 4.2 can be found in the number 12, whereas the test results to equation 4.4 can 

be found in the number 34.          
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5.3.2 Heterogeneity Bias 

After the issue of heteroscedasticity has been identified, another fundamental problem that arises 

when attempting to estimate a panel dataset by using a pooled regression technique is the problem 

of heterogeneity bias. Therefore, it is absolutely necessary to conduct tests to determine whether 

or not the trading partners have individual forms of heterogeneity. The Breusch and Pagan 

Lagrangian Multiplier test for random effects is utilized in order to screen for any potential bias 

caused by heterogeneity. The results of the heterogeneity test are used as the foundation for 

selecting one of the two models—the pooled regression model or the random effects model—to 

use for both analyses. Due to the fact that the results of the tests indicate that the null hypothesis 

should not be accepted, the random effect model should be chosen instead of the pooled OLS 

regression for equations 4.2 and 4.4. The STATA results are included in the appendix B, which 

may be seen below. In the STATA results, the test for equation 4.2 is referred to as number 18, 

while the test for equation 4.3 is referred to as number 40. 

5.3.3 Hausman Test for FE/RE 

The Hausman test is done to determine whether the random effects model or fixed effects model 

is appropriate for an analysis. The null hypothesis is that the preferred model is random effects and 

the alternate hypothesis is that the model is fixed effect. The null hypothesis is rejected if the 

prob>chi2 is significant at 0.05 and rejected if otherwise. A rejection of the null hypothesis implies 

that the fixed effect is suitable for the said analysis hence rejecting the random effect estimations. 

From the STATA results numbered 24 and 46 in Appendix B, the p-value is not significant at 0.05 

since they are each greater than 0.05. The null hypothesis is accepted for both analyses hence the 

random effect model is chosen. 

5.3 Discussion of Empirical Results 

The results from the estimation of three models (the Pooled OLS, the random effects and fixed 

effects model) are presented in this section. Table 5.3 has the results for the first and second 

objectives of this study which is to investigate the determinants of Ghana’s manufactured exports 

to trading partners and how trade costs affect Ghana’s manufactured exports to trading partners. 
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Preceding that discussion is Table 5.2 which shows the results of the regression model for equation 

4.3. The results investigates the determinants of the trade costs of Ghana’s manufactured exports.  

 

Table 5.2: Estimates of the gravity model using OLS, RE, and FE from 2009 – 2019 

Dependent variable: Log of Manufactured Exports (lnMANUgjt) 

Variables Pooled OLS Model       Fixed Effects Model Random Effects 

Model                           

 

Constant 

 

299.870  

(107.076)** 

243.992  

(72.847)* 

285.782  

(72.129)* 

Importer’s GDP  

(LNGDP_PAR) 

 

0.6735 

 (0.239)** 

0.609  

(0.6241) 

-0.142 

 (0.390) 

Ghana’s GDP 

(LNGDP_GH) 

4.780  

(3.172) 

3.435  

(2.154) 

4.380  

(2.135)** 

Importer’s population 

(LNPOP_PAR) 

0.0531 

(0.249) 

2.007  

(1.442) 

0.910  

(0.423)** 

Ghana’s population 

(LNPOP_GH) 

-22.712  

(6.845)* 

-21.775 

(4.754)* 

-22.205 

(4.604)* 

Ghana’s 

infrastructure 

(LNINFRASgt) 

0.316  

(0.954) 

0.347 

(0.636) 

0.307 

(0.640) 
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Real effective 

exchange rate 

(LNREER) 

-6.457 

 (2.374)** 

-5.832  

(1.610)* 

-6.466 

(1.598)* 

Transportation cost 

(LNTRANSgjt) 

-0.03  

(0.618) 

-0.122  

(0.414) 

-0.0279  

(0.415) 

Gross fixed capital 

formation 

(LNGFCF) 

-1.466  

(1.564) 

-1.143  

(1.054) 

-1.469 

(1.051) 

Difference in GDP 

per capita of country 

pairs 

(LNGDP_Diss) 

-2.780  

(2.399) 

9.603  

(4.79)** 

7.522  

(3.661)** 

Ghana’s Foreign 

Direct Investment 

(LNFDIgt) 

1.018  

(1.719) 

1.223  

(1.15) 

1.017  

(1.154) 

Distance 

(LNDISS) 

-0.408 

(0.1062)* 

 -0.370  

(0.288) 

Common language 

 

0.285 

(.178) 

 0.2448  

(0.482) 

Border 

 

2.369  

(0.408)* 

 2.457  

(1.111)** 

Landlocked 

 

-1.002  

(0.218)* 

 -1.001 

 (0.594)*** 
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ECOWAS 

 

4.3861  

(0.299)* 

 4.476 

(0.77)* 

EU 

 

-0.539 

(0.214)** 

 -0.851 

(0.573) 

Standard errors are in parentheses 

(*) represents level of significance; * is 1%, ** is 5%, *** is 10% 

 

Overall Model Fit 

Number of Observations: 715 

F (16, 698): 35.50 

Prob>F: 0.00 

R-squared: 0.4487 

Adjusted R2: 0.4360 

 

The analysis in Appendix B shows that the F-statistics of the overall model significance. The null 

hypothesis of the F-test is that the coefficients of the independent variables are equal to zero hence 

there is no significant relationship between the independent variables and dependent variables. The 

alternate hypothesis is that the coefficients of the independent variables are not equal to zero. The 

F-value given is 35.50. The p-value of this F-value is 0.0000. Since the p-value is less than the 

alpha level i.e. 0.05, the null hypothesis is rejected at a high confidence of 99.99%. It can be 

concluded that overall the independent variable shows a statistically significant relationship with 

the dependent variables.  

The R-squared is the overall measure of association but does not reflect the strength of association 

between the independent variable and dependent variable. The 0.4487 means that 44.87% of the 

variance in Ghana’s manufactured exports to trading partners can be predicted by the variables 

used in this study. The adjusted R-squared is said to give a more honest outlook of variance in the 

model. Having the value 0.4360 shows that 43.60% of the variance in Ghana’s manufactured 

exports to trading partners can be predicted by the dependent variables.  
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5.3.1 Economic Size 

Gross Domestic Product of Ghana and trading partners 

From column 3 of table 5.2, the positive coefficient of LNGDP_GH reveals that manufactured 

exports from Ghana increases whenever there is an expansion in domestic GDP. A 1% increase in 

Ghana’s GDP will result in a 4.8% increase in Ghana’s manufactured exports to trading partners. 

This estimate is statistically significant at 5% as shown in the table showing that Ghana’s GDP is 

a key determinant in its manufactured exports. With the coefficient 4.87 being greater than 1, the 

variable in question is said to be fairly elastic hence a little variation in Ghana’s GDP will cause a 

significant change in Ghana’s manufactured exports. The estimate of importer’s GDP is negative 

hence implying a negative relationship between the demand for Ghana’s manufactured exports and 

foreign income however this relationship was insignificant.  

Population 

As stated in chapter 4, the expected signs of Ghana’s population and importer’s population is 

ambiguous because it depends on the consumption and production nature of both population. The 

results shown from Table 5.2 has the coefficient for Ghana’s population being negative and 

statistically significant at 1%. Thus, an increase in Ghana’s population will decrease the country’s 

manufactured exports. This could be supported by the argument that countries (especially 

developing countries) with capital-intensive exports are rather labor-abundant. Ghana is a labor-

abundant country because its labor endowment is higher relative to capital hence Ghana has a low 

capacity to produce capital-intensive goods such as manufactured goods. An increasing Ghanaian 

population will only result in an increasing production of labor-intensive goods as opposed to 

capital-intensive goods like manufactured exports. Also, since the variable influences the 

manufacturing sub-sector negatively, the Ghanaian population is said to be a net consumer of the 

manufactured exports. As also shown in Table 5.3, a 1% increase in Ghana’s population will result 

in a 22.7% decrease in Ghana’s manufactured exports to trading partners. The coefficient is 

statistically significant at 1% meaning that Ghana’s population is a key determinant of Ghana’s 

manufactured exports to trading partners.  

On the other hand, the coefficient of importer’s population conforms to what was expected. The 

result in Table 5.2 show a positive relation between importer’s population and Ghana’s 

University of Ghana http://ugspace.ug.edu.gh



 72 

manufactured exports thus an increase in importer’s population would induce an increase in 

manufactured exports demanded by trading partners. However, this relation is not statistically 

significant hence importer’s population is not a key determinant of Ghana’s manufactured exports 

to trading partners. 

GDP Distance/Difference in GDP per capita 

This variable is used to determine the development levels of Ghana and its trading partners. The 

coefficient of this variable is positive and significant at 5% from the random effect estimation. As 

established earlier, the expected sign has not been concluded. It was found that this variable enters 

the gravity model with a negative sign by studies like Yamarik and Ghosh (2005) and Frankel, 

Stein and Wei (1995). However, it was also predicted through the Ricardian and Hecksher-Ohlin 

Samuelson models that countries with more differences in economic development will trade more 

(Baxter, 2005). The estimation from Table 5.2 shows that as the difference in GDP per capita 

increases between Ghana and its trading partner, Ghana’s manufactured exports to trading partners 

will increase. The coefficient is statistically significant at 5% hence proven to be a key determinant 

for Ghana’s manufactured exports to trading partners. 

5.3.2 Real Effective Exchange Rate 

The expected interaction between REER and manufactured exports is negative as established in 

chapter 4. The coefficient of LNREER from Table 5.2 is negative and highly significant. This 

implies that a decrease (i.e. depreciation) of the Ghana cedi as opposed to the trading partners will 

cause an increase in the demand for Ghana’s manufactured exports. This is because a depreciation 

will make Ghana’s manufactured exports cheaper on the world market thus making it more 

desirable for purchase. Being statistically significant at 1%, this variable is proven to be a key 

determinant of Ghana’s manufactured exports to trading partners.  

5.3.3 Foreign Direct Investment 

The relationship between exports and FDI is said to be ambiguous as established in chapter 4. 

According to the estimates shown in Table 5.2, the coefficient of LNFDI is positive which means 

that an increase in Ghana’s FDI should boost Ghana’s manufactured exports although statistically 

insignificant hence not enough to prove an actual relationship between Ghana’s FDI and 
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manufactured exports. It cannot be considered as a key determinant of Ghana’s manufactured 

exports.  

 5.3.4 Trade Costs 

As established in chapter 2, one of this study’s objectives is to identify the trade costs to Ghana’s 

NTE manufacturing sector. Distance is used as a proxy for transportation costs while infrastructure 

and transportation costs itself are considered as components of trade costs. 

Distance 

From Table 5.2, the negative coefficient of LNDISS implies an inverse relationship between the 

distance from Ghana to its trading partners and the manufactured exports of Ghana. Thus the 

further away a trading partner is, the lesser manufactured exports supplied. With distance being a 

proxy for transport costs, an increase in distance from Ghana to the trading partner implies an 

increase in transport costs and in turn discouraging Ghana’s manufactured exports. However this 

is not statistically significant hence distance is not a key determinant of Ghana’s manufactured 

exports. Unlike agricultural products, manufactured exports have a long shelf-life since it has been 

processed hence not influenced by distance. The outcome on distance supports the results of 

Kwame (2017), Braha et al. (2016), Dlamini (2016), Turkson (2012) and Hatab et al., (2010), but 

contradicts the findings of Jordaan & Eita (2011). 

Infrastructure 

As mentioned in chapter 2, infrastructure is a component of trade costs. The estimations from 

Table 5.2 show a positive relationship between infrastructure and manufactured exports. Thus an 

increase in Ghana’s spending on infrastructure will result in an increase of manufactured exports 

to Ghana’s trading partners as supported by Enu and Havi (2014). However this variable is not 

statistically significant showing that it is not a key determinant of Ghana’s manufactured exports.  

Transportation Cost 

This variable is also a component of trade costs. From Table 5.2, the variable has a negative 

relationship with manufactured exports. Hence, an increase in transportation costs will decrease 

manufactured exports to Ghana’s trading partners. However it is statistically insignificant and 

fairly inelastic implying that it has very little impact on manufactured exports. 
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Border, Common border and Common language 

The estimate from Table 5.2 reveals that common border variable has a positive and significant 

impact on Ghana’s manufactured exports. This implies that trading partners that share borders with 

Ghana will import more of Ghana’s manufactured exports. It should also be noted that trading with 

countries that share border reduces transportation and transaction costs. This variable significantly 

impacts the manufactured exports and hence is a key determinant of Ghana’s manufactured 

exports. Common border and common official language exert positive effects on NTEs from 

Ghana. Common language variable has a positive relationship with Ghana’s manufactured exports 

although not significant thus the official language of the trading partners is of no importance or 

does not influence Ghana’s manufactured exports. The estimate of the landlocked variable shows 

a 10% significant negative coefficient which implies that trading partners that are landlocked will 

export less of Ghana’s manufacturing exports and this could be due to high domestic transport 

costs for the trading partners. The landlocked variable is a key determinant of Ghana’s 

manufactured exports to trading partners. 

 

5.3.5 Regional Trade Agreement 

Table 5.2 show that dummy variables ECOWAS is positive and statistically significant at 1%. This 

implies that trading partners that belong to the ECOWAS will trade more with Ghana hence 

increasing demand and supply for Ghana’s manufactured exports. This estimate is also statistically 

significant implying that it is a key determinant of Ghana’s manufactured exports and shows to be 

very elastic to demand.  The EU variable is negative but not statistically significant. This implies 

that trading partners belonging to the EU is not a key influence on Ghana’s manufactured exports 

to these countries.  

 

 

Table 5.3: Gravity model estimates of the determinants of Ghana’s manufactured export 

trade cost using OLS, RE, and FE from 2009 – 2018 

Dependent variable: Log of Ghana’s manufactured export trade cost (lnTCgt) 
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Variable (log) Pooled OLS Fixed Effect Model Random Effect Model 

constant 5.579  

(1.65)* 

5.405 

 (0.718)* 

5.518 

(0.775)* 

Transportation cost 

(LNTRANS) 

0.091 

(0.052)*** 

0.09 

(0.022)* 

0.0902  

(0.023)* 

Infrastructure 

(LNINFRAS) 

-0.098 

(0.052)*** 

-0.094  

(0.022)* 

-0.094  

(0.023)* 

Distance 

(LNDISS) 

-0.018 

(0.018) 

 -0.018 

(0.050) 

Common language 

 

0.140 

(0.037)* 

0.047 

(0.174) 

0.117  

(0.089) 

Border 

 

-0.624  

(0.101)* 

 -0.630  

(0.277)** 

Landlocked 

 

0.346 

 (0.051)* 

 0.035 

(0.139)** 

ECOWAS 

 

-0.422 

(0.055)* 

 -0.423  

(0.153)** 

EU 

 

-0.064  

(0.041) 

 -0.069  

(0.112) 

Standard errors are in parentheses 

(*) represents level of significance; * is 1%, ** is 5%, *** is 10% 
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Overall Model Fit 

Number of Observations: 540 

F (8, 531): 33.28 

 Prob> F: 0.000 

R-squared: 0.3339 

Adjusted R2: 0.3339 

 

The analysis in Appendix B shows that the F-statistics of the overall model significance. The null 

hypothesis of the F-test is that the coefficients of the independent variables are equal to zero hence 

there is no significant relationship between the independent variables and dependent variables. The 

alternate hypothesis is that the coefficients of the independent variables are not equal to zero. The 

F-value given is 33.28. The F-value has its p-value to be 0.0000. Since the p-value is less than the 

alpha level i.e. 0.05, the null hypothesis is rejected at a high confidence of 99.99%. It can be 

concluded that overall the independent variable shows a statistically significant relationship with 

the dependent variables.  

The R-squared is the overall measure of association but does not reflect the strength of association 

between the independent variable and dependent variable. The 0.3339 means that 33.39% of the 

variance in the trade cost of Ghana’s manufactured exports to trading partners can be predicted by 

the variables used in this study. The adjusted R-squared is said to give a more honest outlook of 

variance in the model. Having the value 0.3239 shows that 32.39% of the variance in the trade cost 

of Ghana’s manufactured exports to trading partners can be predicted by the dependent variables.  

 

The third objective of this thesis is to investigate the determinants of Ghana’s manufactured export 

trade costs. After regressing equation 4.3, the results in Table 5.4 above were given. The results 

will be discussed under three components of trade costs; transportation, communication, and 

transaction. 
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5.4.1 Transportation cost 

The coefficient of the transportation cost variable is positive and statistically significant at 1%. 

This means that a one percentage increase in transportation costs will increase the trade costs of 

Ghana’s manufactured exports by 0.09%. Also, this variable is a key determinant of Ghana’s 

manufactured export trade cost. 

Distance variable which is a proxy for transportation cost has a negative coefficient and not 

statistically significant. The negative relationship would imply that the longer the distance between 

trading countries, the more the trade costs incurred. However since it is not significant, distance is 

not a key determinant of trade cost incurred by Ghana’s manufactured exports.  

Border variable is also a proxy for transportation cost. From Table 5.3, there is a negative 

relationship between the border variable and trade costs of Ghana’s manufactured exports and is 

statistically significant at 5%. This means that trading with countries that share a border decreases 

Ghana’s trade cost of its manufactured exports. This variable is a key determinant of trade costs in 

the NTE manufacturing sub-sector.  

The landlocked variable is a proxy for transportation costs. The results show a significant positive 

relationship between landlocked and trade costs. Trading with landlocked countries increases trade 

costs. These costs often are domestic transportation costs. The variable being significant at 5% 

shows that landlocked is a key determinant of trade costs incurred from Ghana’s manufactured 

exports. 

5.4.2 Communication cost 

The infrastructure variable as explained in chapter 4 is the ICT goods and services imported into 

Ghana. From Table 5.3, there is a significant negative relationship between the infrastructure 

variable and trade costs. Thus, a 1% increase in infrastructure will lead to a 0.094% decrease in 

the trade cost of manufactured exports. Considering the variable’s statistical significance at 1%, it 

is a key determinant of Ghana’s manufactured export trade cost. Improvement in ICT connectivity 

will reduce communication costs in the NTE manufacturing sub-sector. 

Common language is a proxy for communication cost. From Table 5.3, there is a positive 

relationship between common language and trade cost but statistically insignificant hence the 
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official language of the trading partners does not determine the trade costs of Ghana’s 

manufactured exports. 

5.4.3 Regional trade agreements 

Regional trade agreements such EU and ECOWAS are expected to have a negative relationship 

with trade costs since it facilitates free or preferential trade thus reducing transaction costs. From 

Table 5.3, these variables have a negative relationship with trade costs with ECOWAS being 

statistically significant at 5%. This shows that trading with members of ECOWAS will 

significantly reduce the trade costs incurred from manufactured exports. The ECOWAS variable 

is a key determinant of trade costs. 

5.5 Conclusion  

The chapter first discussed the descriptive statistics of the analyses showing the mean, maximum 

and minimum values of the dependent and independent variables. The diagnostic tests done were 

then discussed and the appropriate model among the pooled OLS, FE and RE for the analyses was 

chosen. The empirical analyses were done and the results were discussed. The results for 

regressing equation 4.2 showed that out of the 17 independent variables, eight were statistically 

significant at either 1%, 5% or 10% thus being key determinants of Ghana’s NTE manufactured 

exports to trading partners. The results for regressing equation 4.4 showed that five out of the eight 

variables of interest were statistically significant at either 1% or 5% thus being key determinants 

of trade costs incurred by Ghana’s NTE manufacturing subsector. 
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CHAPTER 6 

6.0 CONCLUSION AND RECOMMENDATIONS 

6.1 Introduction 

In this chapter, we will consolidate the econometric results presented in Chapter 5 and offer policy 

recommendations to enhance Ghana's Non-Traditional Export (NTE) manufacturing subsector. 

The objectives of this study were to identify the significant variables influencing Ghana's 

manufactured exports, investigate the impact of trade costs on the manufacturing subsector, and 

examine the determinants of trade costs within this sector. To address these objectives, we used a 

dataset comprising annual panel data from 2009 to 2019 for Ghana and 65 trading partners, 

employing 17 independent variables, including core gravity model factors, real effective exchange 

rate, foreign direct investment, difference in GDP per capita, and more.. 

6.2 Conclusion 

This thesis pursued three fundamental objectives: firstly, to identify the significant variables 

influencing Ghana's manufactured exports to its trading partners; secondly, to investigate the 

impact of trade costs, which encompassed various components, on Ghana's manufacturing sub-

sector; and thirdly, to examine the determinants of trade costs within Ghana's manufacturing sub-

sector. 

In pursuit of the first two objectives, the study considered Ghana's manufactured exports as the 

dependent variable in the analysis. It employed annual panel data for Ghana and 65 of its trading 

partners, spanning from 2009 to 2019. In total, 17 independent variables were taken into account. 

The selection of the sample period and the 65 nations was primarily based on data availability. In 

addition to the core variables prescribed by the gravity model of trade, supplementary variables 

such as the real effective exchange rate, foreign direct investment, differences in GDP per capita, 

gross fixed capital formation, GDP figures for Ghana and its trading partners, infrastructure, 

transportation costs, common borders, shared languages, landlocked status of trading partners, and 

regional trading blocs such as the EU and ECOWAS were included to enhance the model's 
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comprehensiveness and integrity. Various regression models, including Pooled regression, 

Random Effects Model (REM), and Fixed Effects Model (FEM), were employed. Robustness 

checks, such as the Breusch and Pagan Lagrangian multiplier test for random effects, and the 

Hausman test for fixed or random effects, consistently favored the Random Effects Model. 

The results highlighted the statistical significance of several key determinants of Ghana's 

manufactured exports to trading partners, including Ghana's GDP, its population, trading within 

the ECOWAS, the real effective exchange rate, differences in GDP per capita between countries, 

common borders, and landlocked trading partners. A positive coefficient for Ghana's GDP 

revealed its favorable influence on Ghana's non-traditional export (NTE) manufactured exports to 

trading partners, signifying that an increase in Ghana's GDP leads to higher exports. Conversely, 

the population of Ghana exhibited a negative impact on manufactured exports, indicating that 

Ghana's population primarily functions as consumers rather than producers of these goods. It was 

emphasized that this effect is contingent on consumption and production dynamics. Moreover, the 

negative coefficient signified Ghana's status as a labor-abundant country, resulting in the 

production of fewer capital-intensive goods, thereby influencing manufactured exports. 

Conversely, the positive coefficient for importer population suggested that an increase in the 

population boosts demand for Ghana's manufactured exports. Furthermore, the positive coefficient 

for the ECOWAS variable demonstrated that trading with ECOWAS union members increases 

manufactured exports to those members. The negative coefficient for the real effective exchange 

rate highlighted that the depreciation of the Ghanaian cedi leads to improved manufactured exports 

to trading partners. Additionally, the coefficient for differences in GDP per capita showed a 

positive effect on Ghana's manufactured exports, signifying that larger economic disparities 

between Ghana and its trading partners result in higher manufactured exports. 

For the second objective, which delved into the impact of trade costs on Ghana's manufactured 

exports, various variables were examined, including infrastructure, transportation costs, distance, 

common language, landlocked status, common borders, EU membership, and ECOWAS 

participation, as components of trade costs. Distance, border, and landlocked variables acted as 

proxies for transportation costs, while infrastructure and common language were proxies for 

communication costs. The estimates illustrated that ECOWAS, infrastructure, common language, 

and common borders had positive effects on Ghana's manufactured exports, whereas the EU and 
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landlocked status had negative effects. Among these variables, common borders, landlocked 

status, and ECOWAS were statistically significant at 5%, 10%, and 1%, respectively, underscoring 

their significance as key components affecting trade costs. Specifically, the coefficient for the 

common border variable indicated that trading with countries sharing common borders reduced 

transportation costs, thereby increasing Ghana's manufactured exports to these partners. 

Conversely, the coefficient for the landlocked variable indicated that trading with landlocked 

countries increased transportation costs, consequently reducing Ghana's manufactured exports to 

these nations. Trading with other ECOWAS members was established to enhance Ghana's 

manufactured exports. 

To fulfill the third objective, equation 4.4 was regressed using different models, and after 

diagnostic tests, the Random Effects Model (RE) was deemed the most suitable for the analysis. 

The results indicated that infrastructure, transportation costs, common borders, landlocked status, 

and ECOWAS participation were statistically significant and critical determinants of trade costs 

incurred within Ghana's manufacturing sub-sector. Transportation costs and landlocked status 

exhibited a positive relationship with trade costs, signifying that a percentage increase in 

transportation costs led to a 0.09% increase in trade costs. The positive relationship between trade 

costs and landlocked countries was attributed to domestic transport expenses. Conversely, 

infrastructure, common borders, and ECOWAS participation displayed a negative relationship 

with trade costs. A percentage increase in infrastructure resulted in a 0.094% decrease in trade 

costs. Moreover, trading with countries sharing common borders decreased the trade costs 

associated with manufactured exports. Finally, trading with ECOWAS members was found to 

reduce trade costs, as membership conferred advantages such as free or preferential trade 

agreements, including reduced tariff and non-tariff barriers to trade. 

6.3 Recommendations 

Based on the results attained from the estimation of equations 4.2 and 4.4, the following are 

recommended: 

 The study found a negative coefficient of Ghana’s population variable hence showing that 

as Ghana’s population increases manufactured exports to trading partners decreases. 
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Conversely, the positive coefficient linked to the importer's population suggests that 

Ghana's manufactured exports have promising opportunities in foreign markets. It is 

imperative to leverage this potential fully. Policies should be devised to meet both domestic 

and foreign demands for manufactured exports. The government and private production 

companies should develop and implement strategies to diversify export markets beyond 

domestic boundaries. Countries with growing populations that offer opportunities for 

increased export of Ghana's manufactured goods should be targeted. The Minsitry of Trade 

along with GEPA should establish dedicated export promotion agencies that assist 

manufacturers in identifying foreign markets and navigating international trade 

regulations. These agencies can also facilitate the participation of Ghanaian manufacturers 

in international trade exhibitions. The manufacturing companies and especially the private 

companies should invest in quality control measures to ensure that Ghanaian manufactured 

products meet international quality standards. Training and certification programs can be 

instrumental in achieving this. 

 Initiatives such as the one district one factory should be implemented in districts that are 

yet to have their factories and critically supervised to yield the most productivity. The 

positive coefficient of the importer’s population shows that Ghana’s manufactured exports 

have a foreign market and hence should be taken advantage of. These policies will help 

meet the domestic demand as well as foreign demand for manufactured exports. Supporting 

private industries and SMEs is one of Ghana’s 10-point agenda for industrial 

transformation hence with effective supervision and evaluations, Ghana can achieve much 

economic growth. Economic growth will be reflected through a higher GDP. The GDP of 

Ghana was found to be a key determinant of Ghana’s manufactured exports to trading 

partners in this study thus policies in the form of government expenditure on infrastructure 

and supporting private firms will help yield higher incomes. 

 One significant determinant of Ghana's manufactured exports and its trade costs, as 

revealed in this study, is the presence of a common border. The findings indicate that 

engaging in trade with neighboring countries with common borders can lead to a reduction 

in trade costs and, consequently, an increase in Ghana's manufactured exports. Ghana 

shares common borders with Togo, Cote D'Ivoire, and Burkina Faso. As discussed in 
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Chapter 2, Burkina Faso and Togo ranked as Ghana's top two and four non-traditional 

export (NTE) trading partners in 2011. To maximize the benefits of this analysis, Ghana 

should take proactive measures to leverage its common borders with these three countries. 

By doing so, Ghana can increase its exports of manufactured goods while simultaneously 

minimizing the associated trade costs. 

 The Economic Community of West African States (ECOWAS) has emerged as a 

significant factor affecting Ghana's manufactured exports and the associated trade costs. 

This study has revealed that engaging in trade with fellow ECOWAS member countries 

results in an increase in manufactured exports for Ghana while concurrently reducing trade 

costs. As discussed in Chapter 2, it is important to note that among the top 10 destinations 

for non-traditional exports (NTEs), only three are ECOWAS members, which are Burkina 

Faso, Togo, and Senegal. This underscores the importance of Ghana strengthening its trade 

relations with fellow ECOWAS members. Furthermore, the study's results indicate that 

Ghana can benefit from trading with countries within the same regions, as it has been 

observed that these agreements are associated with increased manufactured exports. While 

ECOWAS serves as a critical platform for regional trade, Ghana can also explore the 

possibility of establishing bilateral trade agreements with key ECOWAS partners. These 

agreements can offer preferential terms for certain goods, facilitating smoother trade 

relationships and boosting Ghana's exports. The African Continental Free Trade Area 

(AfCFTA), which became effective in 2019, presents an opportunity for Ghana to further 

boost its manufactured exports with other member countries. However, to fully exploit this 

opportunity, Ghana should implement policies aimed at increasing productivity to meet the 

rising demand in these markets. Also, recognizing that transportation costs play a 

significant role in trade costs, the government should make strategic investments in 

transportation and logistics infrastructure. This includes improving road networks, border 

crossings, and customs procedures to facilitate the smooth movement of goods within the 

ECOWAS region. Streamlined processes can reduce transit times and costs. 

 Infrastructure variable has been identified as a key determinant of trade cost incurred in 

Ghana’s manufactured sub-sector. The component of infrastructure used in this study from 

the IMF data is the ICT goods and services imported into Ghana. To leverage the 

substantial impact of infrastructure on reducing trade costs in Ghana's manufactured sub-
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sector, a strategic and systematic approach should be adopted. The integration of 

technology into the education system should commence at the foundational level and 

extend through all educational tiers, including primary, secondary, and tertiary institutions. 

This effort must emphasize digital literacy, coding, and hands-on technological skills 

development. It is essential to ensure that Ghana's future generations are well-prepared to 

thrive in a technology-driven world. In addition, Government should develop specific tax 

incentives and subsidies to encourage businesses, particularly small and medium-sized 

enterprises (SMEs), to invest in technology adoption. This could include tax breaks for 

companies investing in ICT infrastructure, software, and employee training. The 

government should also establish partnerships with tech companies to provide affordable 

software and hardware solutions to businesses. 

6.4 Suggested area for future research 

The sub-sectors of Ghana’s NTEs can be analyzed through a comparative study by undertaking a 

disaggregated analysis of each sub-sector to identify the factors that affect each sector and compare 

to find similarities or differences. A comparative study will give a bigger picture and a better 

understanding of why the variables of interest affect each sector in the manner it does and help 

make the best policies to facilitate the holistic growth of the NTEs. 
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APPENDIX 

Appendix A 

 

Ghana’s trading partners used for the study 

Gabon, Brazil, Burkina Faso, Greece, Congo, Japan,Cote D'Ivoire,  Denmark, Egypt, Guinea-

Bissau, Guinea, Botswana, Gambia, Finland, France, Germany, China, Guinea, Guinea-Bissau, 

Hong Kong, India, Ireland, Italy, Canada, Kenya, Korea, Lebanon, Cameroon, Liberia, Malaysia, 

Mali, Morocco, Mauritania, Belgium, Mozambique, Netherlands, New Zealand, Austria, Niger, 

Nigeria, Norway, Poland, Spain, Sweden, Portugal, Russia, Switzerland, Tanzania, Saudi Arabia, 

Sierra Leone, Senegal, Singapore, Benin, South Africa, Thailand, Australia, Togo, Turkey, 

Uganda, UK, United Arab Emirates, US, Vietnam,  Czech Republic and Zimbabwe. 
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