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GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

Trade agreements and survival of service exports 
from Kenya
SocratesKraido Majune1*, Kamau John Gathiaka1 and Michael Ndwiga1

Abstract:  This study investigates the effect of GATS, a service-specific trade 
agreement, on the survival of service exports from Kenya to 176 countries between 
1995 and 2019. Services are classified at a 1-digit level: travel, transport, computer 
and information, construction, financial, insurance, government, other business, and 
personal, cultural, and recreational services. The discrete-time probit model with 
random effects reveals that GATS reduces the survival of service exports by 0.78%. 
At the category level, GATS only increases the survival of construction and govern
ment services. GATS also reduces the survival of Kenya’s exports to Africa when 
geographical regions are considered. However, GATS boosts the survival of services 
when it is interacted with the quality of institutions and the Services Trade 
Restrictiveness Index (STRI). Accordingly, reducing regulations and general 
improvement of the quality of institutions can help countries reap the benefits of 
a service-specific trade agreement fully.

Subjects: International Economics; International Trade; incl; trade agreements & tariffs; 
Development Economics 

Keywords: trade agreements; GATS; export survival; service exports; Kenya

1. Introduction
Trade agreements are primarily meant to enhance market access by reducing entry barriers in 
foreign markets (Baier et al., 2014; Cyrus, 2021). As a result, countries ratify trade agreements to 
improve their export volumes and ultimately grow their economies (Ossa, 2015). Most agreements 
liberalizing goods are well defined. However, those under services are often limited and do not 
guarantee significant liberalization (Fiorini & Hoekman, 2018; Lee, 2019) because the sector is 
highly regulated (Borchert et al., 2014). However, liberalization of the services sector is fast 
becoming inevitable (Hoekman and Njinkeu, 2017), starting with the General Agreement on 
Trade in Services (GATS) that was enacted in 1995.

Like most developing countries, Kenya has pursued trade agreements to raise its exports and 
economic growth (ROK, 2017; Majune and Mwania, 2020). The tenacity of signing trade agree
ments has particularly increased after 1993 which is recognized as Kenya’s moment of complete 
economic liberalization (Wacziarg & Welch, 2008). For instance, it joined the World Trade 
Organization (WTO) in 1995, subsequently establishing 36 bilateral trade agreements (Majune 
and Mwania, 2020) and becoming one of the first countries to sign and ratify the African 
Continental Free Trade Area (Abrego et al., 2020).

Comparing the pursuit of trade agreements to export performance, we deduce from Figure 1 
that Kenya’s total exports (goods and services) have performed dismally. Especially under the 
liberalization policy, whose growth is not so different from the prior period. The highest growth rate 
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is 31.5% which occurred in 1993. Since then, it has seldom surpassed 10%. This is unexpected, 
given that the country aims at attaining middle-income status by 2030 (ROK, 2007, ROK, 2018). 
Hence, there is a need to review trade policy, which is done in two ways in this study.

First, increasing attention on trade in services. According to Figure 1, services have often grown 
faster than goods under the liberalization era. Kenya is also rated among the top five exporters of 
services in Africa (Ayoki, 2018). It has a comparative advantage in exporting services (Were & 
Odongo, 2019) and falls within a unique group of African countries whose share of services in total 
exports is above 30% (Hoffman et al., 2019). It also has a robust domestic services sector 
(Balistreri et al., 2015; Ngui & Kimuyu, 2018). These facts show Kenya’s potential in exporting 
services and they call for a shift in trade discourse that has mainly focused on goods.

Second, considering policies that improve the survival of service exports. Policies aligned to main
stream trade theory (absolute and comparative advantage, and Heckscher-Ohlin) primarily seek to have 
countries increase their market entry and participation in trade. Nevertheless, as proved by Besedeš and 
Prusa (2006a), Besedeš & Prusa (2006b) and Sabuhoro et al. (2006), trade relationships are short-lived. 
Particularly in developing countries that create new trade relationships faster than developed countries 
but have slow export growth rates due to low survival rates (Besedeš & Prusa, 2011; Brenton et al., 2010). 
Conversely, high export growth rates of developed countries are credited to their high survival rates in 
their importing markets. Therefore, identifying factors that boost export survival may help policymakers 
of developing countries spur their long-term export growth rates, deepen existing trade relationships, 
and ultimately raise economic growth.

Export survival is the likelihood of consecutively exporting non-zero values of a product (service in our 
case) to a particular destination over some time (e.g., year). This concept has been studied in several 
countries from the perspective of goods: in the United States of America (Besedeš & Prusa, 2006a; 2006b), 
Germany (Nitsch, 2009), and developing countries (Carrère & Strauss-Kahn, 2017). It has been studied by 
Kinuthia (2014), Chacha and Edwards (2017), Majune et al. (2020), and Türkcan et al. (2022) in Kenya. 
A few studies have analyzed the export survival of services, often using firm-level data. For example, Ariu 
(2016) in Belgium, Dzhumashev et al. (2016) in India, Türkcan and Erkuş-Öztürk (2020) in Turkey, and 
Farah et al. (2021), Lupton et al. (2021), and Getachew and Beamish (2021) in Japan. Christen et al. (2019) 
use Austrian firm-level data to study intensive and extensive margins in the service sector. The extensive 
margin captures changes in trade flows (value and quantity) arising from trading in new markets and 

Figure 1. Growth of services, 
goods, and total (goods and 
services) exports in Kenya, 
1975–2019.

Source: Authors’ computation 
using World Development 
Indicators (2021) data
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new services/products, while the intensive margin tracks changes in the export flow of existing trade ties 
(Amador & Opromolla, 2013).1

The intensive margin is often related to export survival. The only difference is that the intensive 
margin evaluates the performance (value and volume) of existing export relationships at two 
points in time. In contrast, export survival measures the likelihood of these relationships remaining 
active in the intervening period (Besedeš & Prusa, 2011). Thus, in contrast to an intensive margin 
approach, which displays only the value and amount of exports, assessing export performance by 
survival shows the frailty (entry, exit, and churn) of business relationships.

In this study, we consider the role of GATS, which is a service-specific trade agreement, on the 
survival of services exported from Kenya. Services are analyzed at the one-digit level: travel; 
transport; computer and information; construction; financial; insurance; government services; 
other business services (OBS); and personal, cultural and recreational services. The study analyzes 
a discrete-time probit model with random effects on data ranging from 1995–2019.

The rest of this paper is organized as follows. Section 2 reviews the literature. Section 3 explains 
the empirical model, while section 4 describes data and presents preliminary results. Finally, 
section 5 is on empirical analysis and results, while section 6 concludes the study.

2. Literature review

2.1. Theoretical literature review
Canonical international trade theories, namely Absolute advantage theory, Comparative advan
tage theory, and Heckscher-Ohlin theory—mainly describe international trade and why and how it 
takes place. As explained by Geda (2012), the Absolute advantage theory postulates that countries 
export commodities that they produce with less labour cost (possess absolute advantage) and 
import those whose labour cost is high (have absolute disadvantage). The Comparative advantage 
theory predicts that trade occurs between countries due to their respective opportunity costs 
(comparative production costs). Countries trade because of their differences in factor endowments 
according to the Heckscher-Ohlin theory. Nonetheless, these theories do not explain the survival 
and duration of trade. Instead, theoretical frameworks such as Search and Matching theory, the 
product cycle theory, and product switching theory are at the core of empirical debate on survival 
and duration of trade. Recently, Besedeš (2013) and Besedeš et al. (2016) have developed a model 
that relates trade liberalization with export survival.

Vernon’s (1966) product cycle theory describes the stages in the evolution of a product. Initially, 
a developed country endowed with skilled labour and advanced technology, develops a product, 
then exports it to a less developed country. Over time, the product becomes widely accepted. 
Consequently, the less developed country learns and adopts the production technique. The less 
developed country has a lower cost of production (endowed with cheap labour, though less skilled) 
and so enjoys a comparative advantage in the production and export of the product. At this point, 
the developed country will react by developing a better version of the product or abandoning the 
product completely. This process is not instant but long-term, and may explain the disappearing 
and reappearing of a product. So, Vernon’s theory does not explain real life short-term trade 
relations (Besedeš & Prusa, 2006b; Hess & Persson, 2011).

The Search and Matching theory also explains export survival. Rauch and Watson (2003) 
stipulate that a seller-buyer trade relationship goes through several stages. Buyers and sellers 
are not found in the same country but in different countries, thus searching and matching buyers 
with sellers is the first stage. When a buyer finds a seller, the latter begins to export their product, 
first in small quantities. The seller’s reliability determines whether the business relationship will 
grow deeper or halt. If the relationship stops, the buyer goes back to the re-matching stage, that 
is, finding another seller. According to Besedeš (2008), if a buyer and a seller abandon a trade 
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relationship soon, it is said to be brief. From the Search and Matching theory, the time that a trade 
relationship lasts is influenced by the cost of the search, level of information asymmetry, and the 
export volume at the beginning of the trade relationship.

Besedeš and Blyde (2010) propose a product switching model stipulating that demand in foreign 
markets ensures export survival. Therefore, products (services) with negative demand in the foreign 
market are substituted. Those whose demand remains stable will continue to be traded. The product in 
question, the characteristics of the firm, and a product’s destination will determine whether a product is 
abandoned or added. Therefore, the duration of the trade relationship will depend on the possibility of 
introducing the product and the turn-over of the product in a foreign market.

Besedeš (2013) and Besedeš et al. (2016) model posits that liberalization of trade reduces the per-unit 
trade cost and effectively raises entry rates and enhances export survival. So, before a seller finds 
a dependable buyer-partner, the seller must be productive. The seller’s level of productivity, their set- 
up costs and per-unit trade costs influence the sellers’ likelihood of entering a foreign market. This model 
argues that the liberalization of trade cuts both set-up costs and per-unit trade costs. Resultantly, the 
trade relationships will increase and the duration of time they last will also increase. This model is closest 
to our study because trade liberalization can be through trade agreements.

2.2. Empirical literature review
Research on the export duration of services is scarce. The few existing articles are at firm-level and 
focus on the overall service sector in Belgium (Ariu, 2016), the information technology sector in 
India (Dzhumashev et al., 2016), the tourism sector in Turkey (Türkcan & Erkuş-Öztürk, 2020), and 
foreign subsidiaries in Japan (Farah et al., 2021; Getachew & Beamish, 2021; Lupton et al., 2021). 
Results of these studies generally suggest that the duration of exporting services is short but they 
are weak at explaining how service exports are affected by trade agreements.

Empirical evidence on the effect of trade agreements and export duration is majorly for goods. Besedeš 
and Blyde (2010) is one of the seminal studies following this line of thought. The authors study the drivers 
of export survival in Latin America. They showed that countries that shared an FTA had a higher rate of 
export survival than those without. Evidence from Africa shows that intra-Africa trade cooperation 
enhances export survival (Kamuganga, 2012). However, the effect is more on deeper Economic 
Integration Agreements (EIAs) such as Monetary Unions (MUs), Common Markets (CMs), and Customs 
Unions (CUs) than shallow ones like Preferential Trade Areas (PTAs). Trading under the North American 
Free Trade Agreement (NAFTA) increased survival in Canada and the US but reduced it in Mexico 
(Besedeš, 2013). The author used two variables, NAFTA members and NAFTA in effect, to assess this 
effect. NAFTA in effect, an indicator of the duration of NAFTA membership by a country, reduced survival 
in all countries though insignificant in Canada.

Besedeš et al. (2016), in a comprehensive study, derived the theoretical model linking export 
survival to liberalization and analysed the effect of EIAs in terms of their existence and trade 
relationships that start after an EIA has been implemented. The authors found that EIAs increased 
export survival, but the effect was positive for trade relationships that started before an EIA was 
formed. On the other hand, trade relationships that started after an EIA’s implementation were 
likely to die faster besides suffering a decline in their trade volumes.

Degiovanni et al. (2017) advanced the study by Besedeš et al. (2016) by focusing on Latin 
America. The latter study was based on 180 countries in the world. Degiovanni et al. (2017) 
established that deeper EIAs increased export survival than shallow ones. Trade relationships 
that existed after a trade agreement was signed had a lower chance of ceasing, although it 
depended on the depth of an agreement. The effect of spells that existed before the creation of 
an agreement also differed by the depth of agreement. Using the methodology by Kohl et al. 
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(2016), the authors constructed an index of quality of trade agreements and established that high- 
quality agreements enhanced survival more than low-quality ones.

Oanh and Linh (2019) introduced diversion effects of EIAs to this line of research. The authors 
used SITC 4-digit level data for 149 countries between 1962 and 2000. Two variables, exporter and 
importer outsider, were used to describe the diversion effect. Two variables, exporter and importer 
outsider, were used to describe the diversion effect. The exporter/importer outsider are relation
ships formed by exporters or importers with other partners other than the original partner. Hence, 
the effect of this new relationship on the hazard rate of the original relationship is the diversion 
effect. Probit results revealed that the exporter and importer outsider reduced export survival. 
Hence, new EIAs increased the failure rate of products exported/imported under existing EIAs and 
the effect was larger in manufacturing than in agricultural products.

At the country level, Türkcan and Saygılı (2018) explored how EIAs affected Turkey’s export survival. 
The authors used four EIAs: Non-Reciprocal PTAs, PTAs, Free Trade Areas (FTAs), and CUs. Furthermore, 
they assessed the effect of each EIA by its existence, whether it was in effect between an importer and 
Turkey in a specific year, whether a trade relationship started after implementation of an EIA, and 
duration of an EIA was active. Similar to previous studies, it was found that EIAs increased the chance 
of a trade relationship surviving, particularly FTAs and PTAs. However, trade relationships that started 
after an agreement had been established were likely to die.

In the context of Kenya, Kinuthia (2014) investigated the effect of EAC and COMESA agreements on 
the export survival of merchandise products. The author employed a Cox proportional hazard model on 
data spanning the period 1995–2010 and found that the two agreements had an insignificant effect on 
export duration in Kenya. Majune et al. (2020) employed a logit model with random-effects, on data 
ranging from 1995 to 2016, to study the same question. The authors find that COMESA enhanced 
Kenya’s export survival, but the EAC agreement dampened it. AGOA, a non-reciprocal trade agreement, 
also improved Kenya’s export survival. At the micro-level, COMESA’s effect on export duration is positive 
but not significant, according to Chacha and Edwards (2017), who analyzed customs transaction data 
from 2004–2013 using the Cox, and logit and probit fixed and random-effects models.

IOther factors that affect export survival are real GDP, shared border and language, exchange rate 
volatility, time-zone differences, distance, colonial history, and institutions. Since these are gravity 
variables, they can be obtained from survival studies (which are largely on goods; see, Araujo et al., 
2016; Bista & Tomasik, 2017; Carrère & Strauss-Kahn, 2017; Huang, 2017; Kamuganga, 2012; Kinuthia, 
2014) or bilateral service export studies (see, Fiorini & Hoekman, 2018; Guillin, 2013; Hellmanzik & 
Schmitz, 2016; Kimura & Lee, 2006; Mitra et al., 2018; Van der Marel & Shepherd, 2013).

3. Empirical model
Survival analysis is employed to establish factors that determine the duration of Kenya’s service 
exports. To understand survival analysis, we start by specifying the following life table estimator 
survival function: 

Ŝ jð Þ ¼ Pr T>jð Þ ¼
Yj

m¼1
1 �

dm

rm

� �

¼
Yj

m¼1
1 � hmð Þ (1) 

where T is a spell—the number of years a service is exported consecutively from Kenya to its 
trading partner. A spell lasts for a period dm; starting at tm and ending at tmþ1 (dm ¼ tm; tmþ1ð Þ for 
m ¼ 1; . . . ; j). rm; which is the adjusted number of spells at risk of failure at the midpoint of the 
time interval, is presented as rm ¼ Rm �

dm
2 ; where Rm is the number of relationships likely to fail at 

the beginning of the interval. hm is the hazard rate which indicates the failure of a trade relation
ship (spell). Equation 1 only establishes the survival rate (hazard rate) of exporting a service from 
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Kenya to another country. Hence, a discrete-time duration function needs to be specified to 
establish the effect of GATS and other covariates on the probability of exports surviving, as follows: 

Pr yijt>0jYijt
� �

¼ F /ij þ δij þ λt þ ZitβþWjtφþ Xijtθþ εjt;i
� �

(2) 

where yijt measures Kenya’s ið Þ exports to country jð Þ at time tð Þ; The model controls for fixed 
effects by including duration (δij), spells (/ij) and time periods (λt). F(.) is an appropriate distribution 
function ensuring that Pr yijt>0jYijt

� �
ranges between 0 and 1 for all i, j, t. This study considered 

three commonly used distribution functions: logit, complementary log-log (clog-log) and probit. 
These functions fall within a class of discrete-time models proved by Hess and Persson (2011, 
2012) to be more suitable for duration analysis than the semi-parametric continuous-time Cox 
(1972) proportional hazard model. The Continuous-time model suffers from unobserved hetero
geneity (frailty), tied spells where relationships halt simultaneously, and the assumption of restric
tive proportionality, which assumes that covariates have a uniform effect on the hazard rate over 
time.

Handling left and right censoring is a common problem in survival analysis. Left-censored export 
records are present in the first year of our data, but we do not know when they started. Conversely, 
right-censored records are active in the last year of our data, but we do not know when they will 
end. Failure to correct for left-censoring results in biased estimates (Hess & Persson, 2012). We 
address this bias by omitting the first year an export flow is recorded; we consider export flows 
from 1996 instead of 1995. Right censoring is less problematic in survival analysis (Brenton et al., 
2010; Hess & Persson, 2012); therefore, we include trade records for 2019, the last year in our 
dataset, in our analysis. A dummy variable for multiple spells, which arise when an export relation
ship halts and then relapses during the study period, is included, in line with related studies 
(Besedeš & Prusa, 2006a; Fu et al., 2014; Majune et al., 2020).

Zit is a vector containing product-specific characteristics—initial export value, lagged duration, 
and total export value—and Kenya-specific factors (Kenya’s GDP). The initial export value at the 
start of an export spell (the period a service is exported to a specific destination) and the lagged 
duration (the duration a previous spell lasted) are used to proxy for past experience. The total 
value of the exports of a service is also included to account for the effect of experience on export 
survival. Kenya’s GDP shows the effect of the domestic production capacity on survival. Wjti s a 
vector containing destination-specific factors, namely, gravity factors (time zone differences, 
distance, common language, colony, and GATS), and macro-economic indicators (partner GDP, 
exchange rate, and financial development). Our variable of interest, GATS, is included to show the 
effect of service-specific integration on the survival of service exports. Other variables show how 
the survival of service exports from Kenya is affected by characteristics of the destination country. 
Xijt is bilateral trade in goods. It shows the potential of a network effect from goods to services 
(Egger et al., 2017). β; φ and θ are vectors containing coefficients. εjt;i is the error term. More 
information about our variables is indicated in Table A1.

In general, a positive sign on the coefficient indicates an increase in the hazard rate but 
a negative sign means a decrease in the hazard rate.

4. Data and preliminary results
Data on bilateral services trade is gotten from the Extended Balance of Payments Services (EBOPS) 
of 2002 and 2010. EBOPS 2002 is hosted by the Organization for Economic Co-operation and 
Development (OECD) and it ranges from 1995–2012. EBOPS 2010 is hosted by the WTO and it 
ranges from 2013–2019. Therefore, we merge the two datasets to form one database for bilateral 
service trade ranging from 1995 to 2019. For the accuracy of data, we rely on import data reported 
by Kenya’s trade partner. This is often recommended, especially where the exporter is a developing 
country (Brenton et al., 2010; Carrère & Strauss-Kahn, 2017). Some recent studies have also 
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applied EBOPS data: Xu and Kouwoaye (2019), El-Sahli (2020), and H. K. Nordås (2018); H. Nordås 
(2020), Fu et al. (2020), Maurer (2020), Visagie and Turok (2021), and Tajoli et al. (2021).

Figure 2 displays the trend of services that are exported from Kenya. Kenya by far mainly exports 
travel and transport services. The cumulative share of the two services ranged from 78% to 84% 
throughout our study period. Travel services dominated the country’s service exports between 
1995 and 2012. However, they were surpassed by transportation services in 2013, whose ratio 
diminished to approximately 39% in 2019 and equivalent to travel services. Other business services 
were the third highest service export from Kenya until government services overtook them in 2013. 
Other business services are services such as legal, research, and development services. 
Government services are services offered by consulates and embassies, and military units and 
agencies. The remaining services accounted for about 2% of total service exports from Kenya.

Table A2 in the Appendix shows the top 10 trading partners of Kenya’s total and categories of 
services between 1995 and 2019. The USA was the primary recipient, accounting for 17% of 
Kenya’s total services exports, followed by the United Kingdom (UK), whose share was 14%. 
Other top ten importers were spread across Europe (Germany, France, Netherlands, Italy, and 
Switzerland) and Asia (Japan, India, and China). Cumulatively, about 59% of service exports from 
Kenya were to these top ten importers. The USA and the UK were also the leading importers of 
most services from Kenya except construction services. Intra-African trade is only strong for 
construction services where countries such as Mauritius and Ethiopia feature among the top ten 
destinations.

Table 1 displays results of export survival in Kenya along with dynamics such as survival rate 
(after the first, tenth, fifteenth, and twenty-fifth year), the mean and median duration period in 
years, and the number of observations and spells for total and categories of services. We find that 
about 86% of service exports from Kenya survive beyond their first year of trading. Nearly 70% last 
for a decade and 68% exist to the 15th year. About 61% of services lasted for the entire period of 
our study (25 years). These rates are by far higher than those for goods whose first-year survival 
rate ranges between 48% and 39% (Chacha & Edwards, 2017; Majune et al., 2020). This is puzzling 
since services are expected to have a lower survival rate than goods (Ariu, 2016).

Nonetheless, it could be influenced by the low level of disaggregation in our dataset compared 
to that of goods. Both Chacha and Edwards (2017) and Majune et al. (2020) use Harmonised 
System 6-digit product classification data, yet our data only classifies services at 1-digit. This 
means that 1-digit categories have fewer observations than the 6-digit and are likely to portray 

Figure 2. Kenya’s service 
exports (1995–2019).

Source: Authors’ computation
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lower exit rates than the latter. The mean and median period of exporting services in Kenya is 
16 years and 19 years, respectively.

The export survival of services by categories is displayed in the columns after total services in 
Table 1. We find that other business services have the highest survival rate across time. It is 
followed by transport, government and travel services respectively. Financial services have the 
highest survival rate of the remaining services, followed by insurance, personal, cultural, recrea
tional, computer and information, and construction services. Computer and information, and 
construction services are the only categories whose survival rates fall below 50% during the 
analysis period. The hazard rate of computer and information service exports is 53% in the twenty- 
fifth year, while that of construction services is 90%. The mean duration of exporting services is 
highest in other business services (24 years) while computer and information, and construction 
services have the least duration period (9 years). The median duration of exporting services is 
shortest for construction services, 5 years, while services such as financial and travel have 
25 years. Nonetheless, we have to reiterate that the survival rates and duration in years are higher 
than those of goods because our level of disaggregation is low. The mean and median export 
periods of goods in Kenya are 2.2 years and 1 year, respectively (Majune et al., 2020).

Figure 3 plots the Kaplan–Meier survival graph to show the survival rate of service exports by the 
presence of GATS. We find that trading with a partner who is a signatory of GATS boosts the 
survival of exports after the first year of trading by 91% as opposed to 86% if a partner is not 
a member of GATS. After the second year of trading, the survival rate is 87% and 82% for partners 
who are members of GATS and non-GATS members, respectively. The gap in survival between the 
two groups widens over time, especially between the fourth and sixteenth years of trading. The 
difference in survival in the twenty-fifth year is 3% in favor of GATS members. In general, trading 
under a service-specific trade agreement boosts export survival of services from Kenya.

The survival of exports by geographical region is shown in Figure 4. The highest first-year survival rate 
of service exports from Kenya is to Europe followed by Asia, Africa, Oceania, South America, and North 
America. The top rank of Europe and Asia affirms the findings of Table A2, whereby most top importers of 
Kenya’s services are from these regions: countries such as the UK, Germany, France, Japan, India, and 
China. Figure 4 also shows that export survival is highest in Europe, followed by Asia in the twenty-fifth 
year of trading. Africa, South America, North America, and Oceania follow in that order. Summary 
statistics of all variables are presented in Table A3 in the Appendix.

5. Empirical analysis and results

5.1. Baseline results
The first step of the analysis is identifying the appropriate discrete-time model for our study. 
Table 2 displays regression results for logit, probit, and clog-log models. The dependent variable, 
the likelihood of a spell ending taking the value of 1 and 0 otherwise, is regressed on a set of 
country-specific (Kenyan and destination) variables along with other control variables. A positive 
sign on a coefficient indicates failure of an export relationship (increase in the hazard rate), while 
a negative coefficient signifies an increase in survival of an export relationship.

Frailty (importer–product random effects) is controlled in all the models. We find that the values 
and signs of the estimated coefficients (hazard rates) are qualitatively similar in all three specifica
tions. However, we use the log-likelihood values to establish a suitable model. The log-likelihood 
values appear at the bottom of the table and the probit model has the largest value across the 
three models. This suggests that the probit model offers a better fit than the logit and clog-log 
models. The rho test statistic from Table 2 is statistically significant, indicating that the probit 
random-effects model is appropriate for this study. Therefore, we interpret probit results for the 
rest of the paper.
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Table 3 displays the average marginal effects of the probit regression for total and nine 
categories of services. The first model indicates that GATS, a service-specific trade agreement, 
significantly reduces the survival of service exports from Kenya by 0.78%. This implies that trading 
with a country that is a signatory of GATS increases the chances of ceasing to export services to 
them. This result contradicts theoretical expectation (Besedeš, 2013; Besedeš et al., 2016) and 
empirical evidence by studies such as Degiovanni et al. (2017) in Latin America.

The result could suggest that GATS might be affected by the delay in negotiating services- 
related agreements that are often discussed after those of goods (Simo, 2020). This slows the 
speed of implementing agreements related to services. The result can also be attributed to 
the goods-trade network that has dominated the effect of trade agreements in services trade 
(Egger et al., 2017). Furthermore, restrictive domestic regulations overshadow the role of 
trade agreements for trade in services (Kern et al., 2019). This is the reason for introducing 
trade facilitation in section 5.2b.

As earlier indicated in Table 1, export survival varies by category of service. In this regard, 
results in Table 3 reveal that GATS significantly increases the survival of construction and 

Figure 3. Export survival by 
GATS.

Source: Authors’ computation

Figure 4. Export survival by 
geographical region.

Source: Authors’ computation
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government services by 5.15% and 3.44%, respectively. Since the magnitude of the coeffi
cients is larger for construction services, this result suggests that a service-specific trade 
agreement is likely to boost the sustainability of these services. We do not find evidence that 
GATS affects the survival of the remaining services.

Of the gravity variables, we find that distance, which often represents the cost of trading (Yotov 
et al., 2017), raises hazard rates of all services. The effect is statistically significant for total services 
and government services. A difference in time zones raises export survival of most services, mainly 
government services, with statistically significant coefficients. Using goods data, Bista and Tomasik 

Table 2. Estimation results of the discrete-time hazard models with random effects
Variables Clog-log Probit Logit
GDP Kenya −1.4063*** −0.5430** −1.3633***

(0.407) (0.226) (0.469)

GDP importer −0.1926*** −0.0931*** −0.2008***

(0.050) (0.025) (0.054)

Distance 0.5492** 0.2978** 0.5975**

(0.244) (0.118) (0.258)

Time Zone Differences −0.0100 −0.0117 −0.0155

(0.046) (0.022) (0.048)

Goods −0.0622** −0.0312** −0.0692**

(0.030) (0.015) (0.032)

Common language 0.2325 0.1088 0.2422

(0.182) (0.087) (0.192)

Colonial relationship 0.1271 0.0660 0.1537

(0.179) (0.086) (0.189)

Financial development −0.1355*** −0.0588** −0.1356**

(0.052) (0.025) (0.055)

Exchange rate 0.0666*** 0.0357*** 0.0755***

(0.024) (0.012) (0.026)

GATS 0.3574 0.2098* 0.4332

(0.258) (0.127) (0.275)

Initial export value −0.2305*** −0.1157*** −0.2516***

(0.036) (0.018) (0.039)

Lagged duration −0.1077*** −0.0566*** −0.1265***

(0.028) (0.015) (0.032)

Total export value −0.5235*** −0.2371*** −0.5431***

(0.038) (0.019) (0.040)

Rho 0.3530*** 0.2055*** 0.1180**

(0.067) (0.058) (0.051)

Year dummies Yes Yes Yes

Spell no. Dummies Yes Yes Yes

Duration dummies Yes Yes Yes

Observations 22,557 22,557 22,557

Log likelihood −1497 −1479 −1488

Note: The table reports estimated coefficients and the corresponding robust standard errors clustered at the importer- 
product level. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% level, respectively. The dependent 
variable is a binary variable that equals one if an export spell is ended and zero otherwise. 
Source: Author’s computation 
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(2017) find that time zone differences boost the intensive margin of exports. As aforesaid, the 
intensive margin is closely related to export survival. However, the intensive margin evaluates the 
performance (i.e., value and volume) of existing export relationships at two points in time, while 
export survival measures the probability of these relationships remaining active in the intervening 
period (Besedeš & Prusa, 2011).

We also find that sharing a common language has no significant effect on the duration of 
service exports from Kenya but having a colonial relationship with a trading partner significantly 
improves the survival of construction. Kenya’s GDP portrays the country’s production capacity, 
while the importer’s GDP indicates the level of demand for Kenya’s services abroad (Yotov et al., 
2017). The latter has the expected sign of reducing the failure rate of services exported from Kenya 
when demand in destination markets grows. This excludes transport services whose survival 
declines when the GDP of Kenya’s trading partners grows. The unexpected adverse effect of the 
importer’s GDP on export survival has also been established in goods by Hess and Persson (2011). 
Growth in Kenya’s GDP boosts survival of total, computer and information services, and personal, 
cultural, and recreational services. Conversely, it reduces the survival rates of transport, construc
tion, financial, and government services.

Financial development and exchange rate are the other macroeconomic factors of our indepen
dent variables. Financial development is an index that was constructed using the Principal 
Component Analysis (PCA) method. Following related studies (Sahoo & Dash, 2014, 2017), we 
developed the financial development indicator from domestic credit to the private sector by banks 
(% of GDP), broad money (% of GDP), domestic credit provided by the financial sector (% of GDP) 
and domestic credit to the private sector (% of GDP). These variables had a high correlation 
amongst themselves (at least 0.76), prompting us to conduct a PCA. As expected, the financial 
development of a destination country boosts the survival of most service exports from Kenya. 
Specifically, total, financial and personal, cultural, and recreational services whose coefficients are 
significant.

The coefficient of the percentage change in the real exchange rate in Table 3 is statistically 
significant for most services and is correctly signed (an increase in the index indicates 
appreciation). This finding suggests that an appreciation of the importer’s currency decreases 
the survival of service exports from Kenya. Conversely, exporting goods improves the survival 
of total, construction, and insurance services from Kenya.

All product-specific variables have the expected impact on the survival of most services. In 
particular, the initial export value and lagged duration are found to be negatively associated with 
the hazard rate, which confirms our prediction that export relationships tend to last longer as 
exporters gain experience, knowledge, and trust over time (Besedeš & Prusa, 2006b; Hess & 
Persson, 2011; Rauch & Watson, 2003). The total value of the exports of a service is also included 
to account for the effect of experience on export duration. The variable is expected to boost 
survival (Hess & Persson, 2011; Stirbat et al., 2015). We find a negative relationship between the 
hazard rate and the total value of the exports for total and construction services. However, the 
effect is positive for insurance and personal, cultural, and recreational services, indicating that 
these variables do not benefit from experience.

5.2. Additional analysis
Additional duration analyses is performed in this section to establish whether our results change 
by geographical region and trade facilitation.

5.2.1. Export survival by geographical regions
Table 4 displays results of the survival of overall services by geographical regions. GATS, 
which is our target variable, only affects trade within Africa. We find that the presence of 
GATS within Africa reduces the survival of Kenya’s service exports to the continent by 1.3%. 
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Table 3. Probit regression marginal effects results by service
(1) (2) (3) (4) (5)

Total Travel Transport ICT Construction

GDP Kenya −0.0180** 0.0105 0.1989** −0.0478* 0.1441***

(0.007) (0.085) (0.093) (0.024) (0.029)

GDP importer −0.0031*** −0.0082 0.0177* −0.0068 −0.0272***

(0.001) (0.010) (0.009) (0.006) (0.009)

Distance 0.0104*** 0.1452 0.0779 0.0411 0.0268

(0.004) (0.106) (0.088) (0.027) (0.033)

Time Zone 
Differences

−0.0005 −0.0132 −0.0143 −0.0050 −0.0014

(0.001) (0.014) (0.014) (0.005) (0.007)

Goods −0.0010** 0.0168** 0.0069 −0.0036 −0.0080*

(0.001) (0.008) (0.005) (0.003) (0.004)

Common 
language

0.0036 −0.0511 0.0418 −0.0347 0.0422

(0.003) (0.043) (0.041) (0.022) (0.027)

Colonial 
relationship

0.0023 0.0450 0.0117 0.0269 −0.0499*

(0.003) (0.032) (0.033) (0.021) (0.028)

Financial 
development

−0.0020** 0.0038 −0.0064 −0.0116** −0.0070

(0.001) (0.006) (0.010) (0.006) (0.006)

Exchange rate 0.0012*** 0.0160* 0.0099** −0.0026 0.0004

(0.000) (0.009) (0.005) (0.003) (0.004)

GATS 0.0078* - - 0.0363 −0.0515**

(0.004) - - (0.029) (0.026)

Initial export 
value

−0.0038*** −0.0143* −0.0286*** −0.0113*** −0.0046

(0.001) (0.009) (0.008) (0.004) (0.005)

Lagged 
duration

−0.0019*** −0.0137 −0.0084** −0.0008 −0.0082***

(0.000) (0.010) (0.004) (0.004) (0.003)

Total export 
value

−0.0079*** 0.0843 −0.1259 −0.0071 −0.0145***

(0.001) (0.117) (0.099) (0.013) (0.004)

Year dummies Yes No No No No

Spell no. 
Dummies

Yes Yes Yes No Yes

Duration 
dummies

Yes Yes Yes No Yes

Observations 22,557 416 384 2,297 1,630

(6) (7) (8) (9) (10)
Financial Government Insurance OBS PCR

GDP Kenya 0.0273*** 0.0776** −0.0309 −0.0031 −0.0349***

(0.010) (0.031) (0.025) (0.008) (0.013)

GDP importer −0.0051* −0.0001 −0.0037 0.0102 −0.0136**

(0.003) (0.003) (0.005) (0.007) (0.006)

Distance 0.0059 0.0606** 0.0174 0.0846 0.0244

(0.011) (0.029) (0.025) (0.070) (0.031)

(Continued)
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This result could be of concern to policymakers engaged in the negotiations of the African 
Continental Free Trade Area (AfCFTA), which is meant to boost intra-Africa trade in goods and 
services (Abrego et al., 2020). Perhaps identifying factors that boost Kenya’s service trade 
could be of help. According to column one, Kenya’s service exports in Africa are boosted by 
the GDP of the importer, the presence of a colonial relationship with an African country, and 
product-specific characteristics (initial export value, lagged duration, and total export value). 
The elasticity is highest for trade with a country that shares a colonial relationship (1.27%). 
Initial export value has the biggest coefficient (0.47%) among product characteristics, sug
gesting that a sizeable initial export value reduces the degree of uncertainty in a trade 
relationship, thereby boosting its sustainability. Time Zone Differences increases the hazard 
rate of service that is exported in Africa from Kenya.

Table3. (Continued) 
(6) (7) (8) (9) (10)

Financial Government Insurance OBS PCR
Time Zone 
Differences

0.0019 −0.0091** 0.0023 −0.0118 0.0019

(0.002) (0.004) (0.004) (0.010) (0.006)

Goods −0.0018 −0.0000 −0.0047* −0.0021 0.0008

(0.002) (0.002) (0.003) (0.002) (0.003)

Common 
language

−0.0016 0.0134 0.0189 0.0200 −0.0082

(0.010) (0.012) (0.018) (0.020) (0.026)

Colonial 
relationship

0.0162 0.0024 −0.0139 0.0375 0.0331

(0.010) (0.012) (0.018) (0.027) (0.026)

Financial 
development

−0.0075* 0.0007 −0.0078 0.0004 −0.0132*

(0.004) (0.002) (0.007) (0.002) (0.008)

Exchange rate 0.0036** 0.0016 0.0049* 0.0045 0.0064*

(0.002) (0.001) (0.003) (0.003) (0.003)

GATS 0.0124 −0.0344* 0.0151 - 0.0261

(0.012) (0.021) (0.027) - (0.031)

Initial export 
value

−0.0058*** −0.0047* −0.0106*** −0.0039 −0.0119***

(0.002) (0.002) (0.004) (0.003) (0.004)

Lagged 
duration

−0.0026 −0.0004 −0.0067** - −0.0019

(0.002) (0.004) (0.003) - (0.003)

Total export 
value

0.0025 −0.0426 0.0525*** 0.0049 0.0284**

(0.007) (0.031) (0.019) (0.005) (0.012)

Year dummies No No No No No

Spell no. 
Dummies

Yes Yes Yes Yes Yes

Duration 
dummies

Yes Yes Yes No No

Observations 1,945 1,069 1,510 2,541 2,287

Note: The table reports coefficients of the average marginal effects and the corresponding robust standard errors 
clustered at the importer-service level. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% level, 
respectively. The dependent variable is a binary variable that equals one if an export spell is ended and zero otherwise. 
ICT means computer and information services. 
Source: Author’s computation 
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Export survival of services from Kenya to Asia is boosted by GDP (for Kenya and Asian 
economies), level of financial development in Asia, and the total export value. Nonetheless, 
sharing a language and colonizer with an appreciation of the exchange rate dampens the 
survival of services from Kenya to Asia. Survival of services to Europe is boosted by merchan
dise trade, the initial export value, and the total export value. Results of these product- 
specific characteristics indicate the importance of experience in boosting trade in Europe. 
The exchange rate determines the survival of services in North America. A similar result was 
established by Majune et al. (2020) for trade in goods to North America. Product-specific 
characteristics—initial and total export value—also determine the survival of services in 
North America. These Product-specific factors also determine the survival of services from 
Kenya to Oceanic countries.

5.2.2. Export survival by trade facilitation indicators
Trade facilitation—costs associated with infrastructural, policy and procedures that can be 
improved in order to ensure efficiency in trade across the borders—was also analysed to 
establish its effect on overall service survival in Kenya. This analysis was done by interacting 
GATS, our variable of interest, with the quality of institutions, STRI, mobile subscriptions, fixed 
telephone subscriptions, and the level of internet access. The first two factors represent soft 
indicators of trade facilitation while the latter variables denote its hard indicators.

The quality of institutions was computed using the PCA method, which produced a single 
index from all six factors of the World Governance Indicators (Kaufmann et al., 2011). The 
flow of services from Kenya to partner countries is expected to increase when the quality of 
institutions improves in the destination. Data on the quality of institutions was from the 
World Governance Indicators database. Data for mobile subscriptions, defined as mobile 
cellular subscriptions (per 100 people), was obtained from the World Development 
Indicators (WDI) database. Data for internet access, which represents the share of individuals 
using the internet in a country, was obtained from WDI. Data for fixed telephone subscrip
tions was also gotten from WDI.

Some service-specific studies have applied STRI—Benz et al. (2020), Van der Marel and 
Shepherd (2020), and H. Nordås (2020)—to proxy for trade facilitation. It is expected that an 
increase in the index in the destination, which implies more restrictions, reduces the survival 
of Kenya’s service exports to the importer country. Nonetheless, only 54 countries had STRI 
records in our database, which massively reduced the number of observations in our data, as 
shown in Table 5. Since we only use total services in this analysis, we modified data in the 
following ways to obtain an indicator for STRI by trading partners. We first calculated 
a simple average of STRI across destinations for the years 2008–2011 and 2016. The 54 
countries either had data for 2008–2011 or 2016. Since this was shorter than our period 
(1995–2019), we then calculated a single indicator (by country) to signify STRI. Hence, STRI is 
time-invariant in our study.

Results in Table 5 indicate that improving the quality of institutions and STRI under GATS 
significantly boosts the survival of services from Kenya by 0.43% and 7.2%, respectively. 
However, we find that all the hard indicators of trade facilitation—mobile subscriptions, 
fixed telephone subscriptions, and the level of internet access—do not significantly affect 
the survival of services exports in Kenya under GATS. Therefore, these results indicate that 
soft indicators of trade facilitation have a higher effect on the survival of service exports in 
Kenya, other than hard indicators, when a service-specific trade agreement like GATS is in 
operation.
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Table 4. Probit regression marginal effects results by geographical regions
(1) (2) (3) (4) (5) (6)

Africa Asia Europe
North 

America Oceania
South 

America
GDP Kenya −0.0091 −0.0229* −0.0038 0.0125 −0.0313 0.0273

(0.014) (0.013) (0.019) (0.026) (0.041) (0.076)

GDP importer −0.0055*** −0.0051** −0.0058 −0.0111 0.0370 −0.0162

(0.002) (0.002) (0.005) (0.008) (0.060) (0.015)

Distance −0.0061 0.0252 −0.0006 0.0046 8.5492 −1.0750

(0.007) (0.019) (0.029) (0.302) (10.779) (0.787)

Time Zone 
Differences

0.0083** −0.0034 −0.0026 −0.0007 −0.5063 0.1120

(0.004) (0.004) (0.008) (0.031) (0.660) (0.087)

Goods −0.0016 −0.0002 −0.0032* −0.0033 −0.0057 0.0010

(0.001) (0.001) (0.002) (0.004) (0.005) (0.004)

Common 
language

0.0036 0.0115* −0.0013 0.0433 −0.3781 −0.1657

(0.006) (0.006) (0.023) (0.064) (0.378) (0.144)

Colonial 
relationship

−0.0127** 0.0153** 0.0031 −0.0271 −0.8495 -

(0.006) (0.007) (0.023) (0.065) (1.105) -

Financial 
development

−0.0011 −0.0039** 0.0004 −0.0163 0.0031 −0.0194

(0.002) (0.002) (0.003) (0.011) (0.021) (0.016)

Exchange 
rate

−0.0009 0.0028** 0.0007 0.0076* 0.0444 0.0078

(0.001) (0.001) (0.002) (0.004) (0.047) (0.006)

GATS 0.0130** −0.0006 0.0057 - 0.0686 -

(0.006) (0.012) (0.010) - (0.372) -

Initial export 
value

−0.0047*** −0.0001 −0.0058*** −0.0251*** −0.0147** −0.0372

(0.001) (0.001) (0.002) (0.005) (0.007) (0.026)

Lagged 
duration

−0.0025*** −0.0000 −0.0019 −0.0042 −0.0037 0.0040

(0.001) (0.001) (0.002) (0.003) (0.003) (0.008)

Total export 
value

−0.0094*** −0.0091*** −0.0111*** −0.0179*** −0.0212*** −0.0369

(0.001) (0.002) (0.002) (0.004) (0.007) (0.024)

Year 
dummies

Yes Yes Yes Yes No

Spell no. 
Dummies

Yes Yes Yes Yes No

Duration 
dummies

Yes Yes Yes Yes No

Observations 6,599 3,935 3,264 1,274 812 691

Note: The table reports coefficients of the average marginal effects and the corresponding robust standard errors 
clustered at the importer-service level. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% level, 
respectively. The dependent variable is a binary variable that equals one if an export spell is ended and zero otherwise. 
Source: Author’s computation 
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Table 5. Probit regression marginal effects results for trade facilitation indicators
(1) (2) (3) (4) (5)

Variables Institutions STRI Mobile Telephone Internet
GATS −0.0010 0.2836** - - -

(0.005) (0.138) - - -

Indicator 0.0005 0.0076 −0.0004** −0.0004 −0.0015**

(0.001) (0.011) (0.000) (0.002) (0.001)

Interaction 
(GATS*indicator)

−0.0048** −0.0772** 0.0030 −0.0103 0.0051

(0.002) (0.037) (0.007) (0.017) (0.007)

GDP Kenya −0.0188** 0.0406** −0.0546** −0.0014 −0.0605***

(0.008) (0.016) (0.024) (0.014) (0.019)

GDP importer −0.0031*** −0.0039 −0.0027 0.0005 −0.0055

(0.001) (0.002) (0.003) (0.005) (0.004)

Distance 0.0102*** 0.0302 −0.0104 −0.0148 −0.0069

(0.004) (0.018) (0.012) (0.015) (0.011)

Time Zone 
Differences

−0.0006 −0.0042* 0.0120 0.0128 0.0126

(0.001) (0.002) (0.008) (0.011) (0.008)

Goods −0.0010** −0.0011 −0.0031 −0.0062* −0.0012

(0.000) (0.001) (0.003) (0.004) (0.002)

Common 
language

0.0036 −0.0000 −0.0122 0.0013 −0.0128

(0.003) (0.007) (0.012) (0.016) (0.012)

Colonial 
relationship

0.0027 −0.0133 −0.0111 −0.0155 −0.0088

(0.003) (0.009) (0.010) (0.012) (0.010)

Financial 
development

−0.0020** −0.0057*** 0.0014 0.0068 0.0028

(0.001) (0.002) (0.004) (0.006) (0.004)

Exchange rate 0.0013*** 0.0029*** 0.0002 0.0013 0.0003

(0.000) (0.001) (0.001) (0.002) (0.001)

Initial export 
value

−0.0038*** −0.0018 −0.0055** −0.0048** −0.0047**

(0.001) (0.001) (0.002) (0.002) (0.002)

Lagged 
duration

−0.0018*** −0.0038*** 0.0027 −0.0040** 0.0022

(0.000) (0.001) (0.002) (0.002) (0.002)

Total export 
value

−0.0077*** −0.0091*** −0.0155*** −0.0115*** −0.0156***

(0.001) (0.002) (0.003) (0.002) (0.003)

Year dummies No Yes Yes No Yes

Spell no. 
Dummies

Yes Yes Yes Yes Yes

Duration 
dummies

Yes Yes No Yes No

Observations 22,557 6417 2548 1579 2571

Note: The table reports coefficients of the average marginal effects and the corresponding robust standard errors 
clustered at the importer-service level. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% level, 
respectively. The dependent variable is a binary variable that equals one if an export spell is ended and zero otherwise. 
Source: Author’s computation 
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6. Conclusion
Using trade data for the period 1995–2019, this study has analyzed the effect of GATS, a service- 
specific trade agreement, on the survival of service exports from Kenya to 176 countries. Services 
are classified at a 1-digit level: travel, transport, computer and information, construction, financial, 
insurance, government, other business, and personal, cultural, and recreational services.

Preliminary results reveal that about 86% of service exports from Kenya survive beyond the 
first year of trading. Nearly 70% last for a decade, 68% exist to the 15th year and about 61% of 
services are traded for the entire study period (25 years). The mean and median period of 
exporting services in Kenya is 16 years and 19 years respectively. When service categories were 
considered, we find that other business services have the highest survival rate across time. They 
are followed by transport, government and travel services respectively. Financial services have the 
highest survival rate of the remaining services followed by insurance, personal, cultural, and 
recreational, computer and information, and construction services.

Based on the probit model with random effects, we observe that GATS reduces the survival of 
service exports from Kenya by 0.78%. At the category level, GATS only increases the survival of 
construction and government services. GATS also reduces Kenya’s service export survival to Africa. 
However, GATS boosts the survival of services when it is interacted with the quality of institutions 
and STRI. Accordingly, reducing regulations and general improvement of the quality of institutions 
can help countries reap the benefits of a service-specific trade agreement fully. Other policies 
should target the simultaneous promotion of trade policies on goods and services, maintenance of 
a stable macroeconomy—especially GDP and exchange rate—and enhancing the capacity of firms 
to diversify their services and markets, and overall experience abroad.

A fundamental shortcoming of this study is the use of data that is less disaggregated. As aforesaid, the 
rate of survival of our services was greater than that of goods mainly because our services data is at 
1-digit classification yet services are expected to have lower survival rates than goods (Ariu, 2016). 
Nonetheless, we note that getting a reliable data set on services is challenging, particularly in developing 
countries.
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Appendix

Table A1. Variable definition, measurement and source
Variable Definition Description Source
Dependent variable

yim Likelihood of a spell 
ending

Dummy with 1 indicating 
ceasure of spell i during 
the m th time interval, 0 
zero otherwise

OECD/WTO

Independent variables

TZD Time Zone Differences Difference in hours 
between Kenya’s capital 
(Nairobi) and partner’s 
capital

CEPII database

D Distance Natural logarithm of the 
distance (kilometers) 
between Nairobi, Kenya’s 
capital city, and the 
capital of a partner 
country

CEPII database

CL Common language Dummy if a country has 
a common language with 
Kenya

CEPII database

CN Colony Dummy if a country has 
a colonial relationship 
with Kenya

CEPII database

Goods Goods Natural logarithm of 
bilateral trade in goods 
between Kenya and trade 
partners (USD millions)

CEPII database

GATS GATS Dummy if a country is 
a signatory of GATS

CEPII database

GDPK GDP Kenya Natural logarithm of GDP 
(current) (USD millions) 
for Kenya

WDI

GDPP GDP partner Natural logarithm of GDP 
(current) (USD millions) of 
a partner

WDI

FD Financial development Principal Component 
Analysis for Domestic 
credit to the private 
sector (% of GDP), 
Domestic credit provided 
by financial sector (% of 
GDP), Domestic credit to 
the private sector by 
banks (% of GDP), and 
Broad money (% of GDP)

WDI

ExR Exchange rate Natural logarithm of the 
partner’s real exchange 
rate in USD

WDI

IEV Initial export value Natural logarithm of the 
value of exports at the 
start of the spell

CEPII database

LD Lagged duration Number of years that the 
previous spell of the 
same export relationship 
lasted

CEPII database

TEV Total export value Natural logarithm of the 
total value of exports 
per service in a year

CEPII database

Source: Author’s computation 
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Table A3. Summary statistics
Variable Obs. Mean Std. Dev. Min Max
Y (dependent 
variable)

33,974 0.023 0.151 0 1

GDP Kenya 33,974 17.178 0.733 16.018 18.375

GDP importer 33,398 17.226 2.335 10.961 23.787

Distance 33,974 8.642 0.650 6.227 9.664

Time Zone 
Differences

33,974 3.320 2.749 0 10

Goods 28,039 7.160 3.242 −5.809 13.564

Common 
language

33,974 0.309 0.462 0 1

Colonial 
relationship

33,974 0.277 0.447 0 1

Financial 
Development

33,974 0.074 1.731 −2.576 10.372

Exchange rate 29,371 3.050 2.772 −6.766 22.625

GATS 33,974 0.093 0.290 0 1

Initial export 
value

33,974 −4.371 3.258 −13.816 4.850

Lagged duration 33,974 0.496 2.007 0 23

Total export 
value

33,974 3.923 2.516 −8.286 7.690

Note: All variables provided as natural logarithms except dummies, lagged duration, Financial Development, and Time 
Zone Differences. 
Source: Author’s computation 
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