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Abstract 

Foreign direct investment (FDI) is considered an important economic growth catalyst, 

particularly in developing economies. The neoclassical growth theory claims that FDI enhances 

economic growth through augmenting capital stock and technology. Some empirical studies 

support the neoclassical claim, but some do not. In July 2020, Tanzania attained lower-middle-

income country status, following sustained growth since the early 1990s. In this period, FDI also 

increased substantially along with economic growth. However, the causal link between FDI and 

economic growth in Tanzania is not fully known. Hence, this study examines the causal 

connection between FDI and economic growth in Tanzania during 1990 – 2020 for a timely 

policy framework and recommendation. The error of omission of variable bias was addressed by 

including financial development and trade as intermittent variables to form a multivariate 

Granger-causality system. We used the autoregressive distributed lag model and Granger 

causality tests, and the findings validate long-run cointegration among variables. Furthermore, 
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the results confirm unidirectional causality from FDI to economic growth in Tanzania 

irrespective of the time frame. This empirical result provides important policy implications to the 

Tanzania economy. Therefore, foreign direct investment in the country should be fortified by all 

tiers of government to achieve the desired economic progress. 

 

Keywords: foreign direct investment; causal relationship; economic growth; granger causality; 
financial development; trade. 

 

1. Introduction 

Scholars have often debated if foreign direct investment (FDI) inflows influence economic 

growth in developing countries. Nevertheless, the causal connection between these two variables 

has not been resolved in the literature. Private capital flow in the form of FDI for African 

countries accelerated during the era of economic reform in the 1990s (Jugurnath et al, 2016). 

Literature shows, that FDI inflow in Tanzania was zero in 1991 before it increased to 5.7% in 

2010 and dropped to 2.0% in 2019 (World Bank report, 2022). In 2017 the world recorded a 

decline of 23.4% in FDI inflows. There was a 21.5% decline in Africa, yet Tanzania marked an 

increase of 24.2% as compared to 2016, accounting for about 87.7% of foreign private 

investments (National Bureau of Statistics, 2018 and Taylor, 2020). From 1991 to 2019 

inclusive, the growth rate of FDI inflows in Tanzania was 2.7%; however, from 2001 to 2019 the 

growth rate grew at 3.2% on average (World Bank, 2021). FDI inflow is considered a means of 

transmitting production technologies into developing countries from advanced economies. 

However, a certain threshold level of human capital and financial liberalization must be existing 

in the recipient country (Borensztein et al., 1998 and Hermes and Lensink, 2003). Countries with 

enhanced human capital are found to benefit not only from direct productivity effects but also 



from absorption and diffusion of international knowledge spillovers through imports and FDI 

inflows (Ali and Roy, 2017).  

Recent studies (Adams, 2009; Anyanwu and Yamḗogo, 2015; Belloumi, 2014; Elboiashi, 2015; 

Marobhe, 2015; Masanja, 2018; Nguyen, 2020; Shawa and Shen, 2013; Taylor, 2020 and 

Velnampy et al., 2014) inter alia, have investigated on the causal relationship between FDI 

inflows and economic growth in developing countries. Nevertheless, most of the studies were 

undertaken in Asia and Latin America. Scant research exists about this relationship in sub-

Saharan Africa, particularly in the United Republic of Tanzania (Tanzania). Few extant studies 

have reported inconclusive results.   

Empirical studies on the nexus between FDI inflows and economic growth from Tanzania suffer 

from the following two major limitations. First, the traditional maximum likelihood test based on 

Johansen (1988) as used in prior studies may not be appropriate, especially when the sample size 

is too small and time series with mixed order of integration is used (see Narayan and Smyth, 

2005). Second, most studies that have been carried out in Tanzania have mainly been based on 

bi-variate analysis. Resultantly, the inference drawn from the bi-variate structure may be biased 

due to the omission of a third important variable (Odhiambo, 2009). Hence, the introduction of 

trade openness in the current study as a third variable that affects both FDI inflows and economic 

growth in the bi-variate framework may not only change the direction of causality between the 

two variables but also the extent of the estimate (see Odhiambo, 2011). 

Accordingly, to attempt to bridge that gap, the current study employed autoregressive distributed 

lag (ARDL) for co-integration and the error correction models to examine the causal relationship 

between FDI inflows and economic growth in Tanzania using annual data (1991–2019). ARDL 

is an ordinary least square (OLS) based model, applicable for both non-stationary time series as 



well as for time series with mixed order of integration (Shrestha and Bhatta, 2018). The variable 

trade openness is an intermittent variable in the model that helps to form a modest tri-variate 

causality analysis. According to Pesaran et al. (2001), the ARDL method is applicable 

irrespective of whether the time series was integrated at order zero, I (0), or I (1), or was 

mutually integrated. However, it is not applicable when a series integrate at order, I (2) because 

it tends to invalidate results at, I (2). The findings of this study have implications for policy, 

practice, theory, and research related to the economic growth of Tanzania as the government 

pursues its policies to support the country’s industrialization in the COVID-19 response and 

recovery period. 

This paper consists of five sections. The second section provides an overview of the history of 

Tanzania, economic reform, and a review of the literature. The third section describes the study’s 

methods. In the fourth section, the study’s findings are presented and discussed. Section five 

concludes the paper. 

2. Literature review 

The United Republic of Tanzania (Tanzania) was renamed after Tanganyika joined with the 

former protectorate of Zanzibar on April 26, 1964, to form the United Republic of Tanganyika 

and Zanzibar, later United Republic of Tanzania (United Nations, 2022). The provisional 

constitution of 1965 established the United Republic of Tanzania followed by a permanent 

constitution which was approved in 1977 and amended in 1984 to include a bill of rights 

(Britannica, 2010).  

According to Britannica.com, the Tanzanian economy is particularly agrarian. The country’s 

concern with agricultural production, which improved in the 1970s and ’80s, reflects the 



government’s commitment at that time to socialist development and central planning, as defined 

in the Arusha Declaration of 1967. However, Tanzania presently has a mixed economy with a 

variety of private and state enterprises, with centralized economic planning and government 

regulation following comprehensive and structural economic reforms—including trade 

liberalization and investment promotion—aiming to transform the economy from a command to 

a market system led by the private sector with little government intervention (Kweka, 2006).  

The country recorded impressive macroeconomic performance in the post-2000 period, including 

the tourism sector, after the 2002 Small and Medium Enterprise Policy, the 2003 Trade Policy, 

the 2007 Export Development Strategy, the 2009-2013 Tanzania Trade Integration Strategy, and 

the Sustainable Industrial Development Policy 1996-2020 (Battaile, 2020). From 1991 to 2019, 

Tanzania’s GDP growth was 5.3% on average while in the post 2000 period the rate of growth 

was 6.4 % (World Bank, 2021). Following this sustained growth for more than two decades, 

Tanzania, in July 2020, formally graduated from a low-income country to a lower-middle-

income country (Battaile, 2020). This attainment reflects continual macroeconomic stability that 

has supported growth, until the spread of COVID -19 and now in the response and recovery 

period of the pandemic. 

Confronted with empirical data, a wide range of studies have come to inconsistent conclusions 

on the causal relationship between FDI and economic growth, with support for four major 

perspectives (Odhiambo, 2021). In the first point of view, empirical findings show that FDI 

inflows Granger cause economic growth. The Granger causality test is a statistical hypothesis test 

to determine whether one-time series is useful in predicting another (Wang, 2016). Although, 

Granger causality may provide misleading results when a true link consists of three or more 

variables, the inference about causal relationships in time series analysis is still for the most part 



based on Granger causality (see Berzuini et al., 2012 and Maziarz, 2015). Fadhil and Almsafir 

(2015) for Malaysia, 1975–2010; Hudea and Stancu (2012) for East European countries, 1993–

2009; Salim et al. (2015) for Malaysia, 2000–2010; Sunde (2017) for the Republic of South 

Africa (South Africa), 1970–2012; Dritsaki et al. (2004) for the Hellenic Republic (Greece), 

1960–2002; Reza et al. (2018) for the People’s Republic of Bangladesh (Bangladesh), 1990–

2015; Marobhe (2015) for Tanzania, 1970–2014; Mohanasundaram and Karthikeyan (2015) for 

the Republic of India (India), January 2000–December 2014; Doku et al. (2017) for Africa, 

2003–2012; and Nguyen (2020) for the Socialist Republic of Vietnam (Vietnam), 2000–2018, 

concluded that FDI inflows influence economic growth. Notably, the literature shows that in 

countries with strong financial market systems and human capital bases, FDI inflows positively 

influence economic growth since the preconditions for technological diffusion in those countries 

are fulfilled (Fadhil and Almsafir, 2015 and Hermes and Lensink, 2003). This implies that 

institutional quality enhances the absorptive capacity of a country (Odhiambo, 2011; Aziz, 

2020).  

Contrary to the first empirical view, the second group of studies supports causality running from 

economic growth to FDI inflows—i.e., the growth-driven FDI hypothesis—wherein GDP growth 

drives FDI inflows in the host country, as posited by Odhiambo (2021) for the Republic of 

Kenya (Kenya), 1980–2018; Sarker and Khan (2020) for Bangladesh, 1972–2017 and Stamatiou 

and Dritsakis (2014) for Greece, 1970–2012.  

The third empirical view argues for bidirectional causality. This view implies that FDI inflows 

and economic growth are interdependent. Supporters of this include Balamurali and Bogahawatte 

(2004) for Sri Lanka, 1977–2003; and Lema and Dimoso (2011) for Tanzania, 1970–2007.  



The fourth empirical view proposes the neutrality hypothesis. This view posits that there is no 

causality in either direction. Researchers that support this view include Jayachandran and Seilan 

(2010) for India, 1970–2007; Belloumi (2014) for the Republic of Tunisia (Tunisia), 1970–2008; 

Sharma and Kaur (2013) for India and the People’s Republic of China (China),1976–2011; Aga 

(2014) for the Republic of Türkiye (Turkey), 1980-2012; Louzi and Abadi (2011) for the 

Hashemite Kingdom of Jordan (Jordan), 1990–2009; Shawa and Shen (2013) for Tanzania, 

1980–2012; Masanja (2018) for Tanzania, 1990–2013; Velnampy et al. (2014) for the 

Democratic Socialist Republic of Sri Lanka (Sri Lanka) and Agbloyor et al. (2016) for sub-

Saharan Africa. Meanwhile, Taylor (2020), in her investigation in Tanzania (1988–2017) 

concluded that there is a statistically insignificant relationship between FDI inflows and 

economic growth, but did not address the direction of the causality.  

To resolve the issue of causality, in this study we employed the ARDL technique and the error 

correction model in its examination of the causal relationship between FDI inflows and GDP 

growth in the Tanzanian context using annual time series data for the period 1991–2019.  

3. Materials and methods 

Annual time series data for the period of 1991 to 2019 from the World Bank and United Nations 

Statistics Division were used. We employed EViews 11 for data analysis, which is a statistical 

package for Windows, mostly used for time-series oriented econometric analysis (see Xu eta l., 

2013). It was developed by Quantitative Micro Software (QMS), now a part of IHS. Unlike other 

software used for data analysis, “EViews offers powerful modeling capabilities that are ideally 

suited for time-series econometric analysis, including dynamic systems modeling and estimation, 

and stochastic forecasting from systems of equations” IMF (2022).  



We measured economic growth as percentages of annual GDP growth while net FDI inflows we 

measured as yearly GDP percentages. Trade openness (TO), which is an intermittent variable, 

was computed as the sum of exports and imports of goods and services (at constant 2015 prices 

USD) over the annual real GDP at constant 2015 USD. The series of steps in the ARDL 

procedure involves the investigation of stationarity, co-integration, and causality (see Menegaki, 

2019). Stationarity implies that the statistical properties of a process producing a time series do 

not change with time. However, this does not imply that the time series does not change with 

time, but the way it changes does not itself change with time (Palachy, 2019). The bounds test 

assumption of the ARDL models requires each variable to be either I (0), I (1) or a mixture but 

not I (2) because Pesaran tables are not valid for I (2) variables (see Menegaki, 2019). 

Stationarity test results that are reported in Table 2 satisfy the bounds test assumption. Table 3 

reports the results of the co-integration. To determine the direction of causality concerning the 

variables investigated, we carried out a causality analysis. The causality results are reported in 

Tables 5, 7, and 9. To check the robustness of the model, diagnostic tests were performed, and 

the results are reported in Tables 6, 8, and 10. Graphs 1, 2, 3, and 4 show the long-run stability 

tests, while Graphs 5 and 6 show the short-run stability tests. 

Table 1. Variable description and data availability 
 

 
Variable Description                                            

 
Data access (Direct link) 

GDP growth (Annual %) https://knoema.com/peqlcoc/tanzania-gdp-fdi-

inflows-export-and-import-data-set  FDI inflows, net (% of GDP) 

TO (i.e., Trade openness as the sum of 

exports and imports / Real GDP).  

Measured as GDP by expenditure, at 

constant 2015 prices in USD) 

https://knoema.com/xkszuce/real-gdp-exports-

and-imports-tanzania-mainland  for Tanzania 

mainland/Tanganyika. 

https://knoema.com/peqlcoc/tanzania-gdp-fdi-inflows-export-and-import-data-set
https://knoema.com/peqlcoc/tanzania-gdp-fdi-inflows-export-and-import-data-set
https://knoema.com/xkszuce/real-gdp-exports-and-imports-tanzania-mainland
https://knoema.com/xkszuce/real-gdp-exports-and-imports-tanzania-mainland


https://knoema.com/vgbnooc/real-gdp-exports-

and-imports-zanzibar  for Zanzibar 

Source: World Bank. World Development Indicators- knoema.com and United Nations Statistics 

              Division. National Accounts Main Aggregates Database  

 

 Note 2: For this study, all data were estimated up to four decimal places. 

             Real GDP, exports and imports figures from Tanzania mainland (Tanganyika) and 

             Zanzibar were added up to get the total amount for Tanzania as a union government   

             before the variable trade openness (TO) was computed 

                         

 

3.1. General model 

In the general form, the ARDL (p, q) model is expressed as follows:  

𝒀𝒀ₜ = 𝛼𝛼ᵢ₀ + ∑ 𝜆𝜆ᵢ 𝑌𝑌ₜ⎽ᵢ𝑝𝑝
𝑖𝑖=1 + ∑ β′ᵢ Xₜ⎽ᵢ +𝑞𝑞

𝑖𝑖=0 𝜺𝜺ᵢₜ        

Where Yₜ is a vector, (X) stands for exogenous variables, α is the constant term., λ and β are the 

variables’ coefficients; i=1…, k. Letters “p and “q represent optimal lag orders (i.e., the 

appropriate lag length). εᵢₜ denotes vector of the error terms which is serially uncorrelated.  

3.2. ARDL bounds tests to co-integration 

The ARDL bounds test is an appropriate approach for this study, not only because of the mixed 

order of integration of the variables studied but also because the method is more efficient for 

small and finite sample sizes (Pesaran et al., 2001). Additionally, the ARDL technique tends to 

avoid the problem of unbiased estimates in the long run (Harris and Sollis, 2003; Belloumi, 

2014). The conditional ARDL (p, q1, and q2) models, as illustrated in Equations 1, 2, and 3 are 

https://knoema.com/vgbnooc/real-gdp-exports-and-imports-zanzibar
https://knoema.com/vgbnooc/real-gdp-exports-and-imports-zanzibar


expressed in logarithmic form. where p, q1, and q2 are the optimal lag orders. The model 

hypothesis is as follows. 

H0: β1i = β2i = β3i = 0                             where, i = 1, 2, 3                                                                        

H1: β1i ≠ β2i ≠ β3i ≠ 0                          β1, β2, and β3 are coefficients.               

The null hypothesis (H₀) states that there is no co-integration, whereas the alternative hypothesis 

(H₁) states that there is co-integration between the variables being investigated. Therefore, if we 

are unable to reject the null hypothesis, we estimate the ARDL model or, contrary to that, we 

estimate the error correction model (ECM), or the vector error correction model (VECM). The 

ARDL model for this study is expressed by the following three equations: 

𝐷𝐷(ln(𝑔𝑔𝑔𝑔𝑔𝑔)ₜ)  =  𝛼𝛼₀₁ +  𝛽𝛽₁₁ln(𝑔𝑔𝑔𝑔𝑔𝑔)ₜ ⎽ ᵢ +  𝛽𝛽₂₁ln(𝑓𝑓𝑓𝑓𝑓𝑓)ₜ ⎽ ᵢ +  𝛽𝛽₃₁ln(𝑡𝑡𝑡𝑡)ₜ⎽ ᵢ + ∑ 𝛼𝛼₁ᵢ𝑃𝑃
𝑖𝑖=1 𝐷𝐷(ln(𝑔𝑔𝑔𝑔𝑔𝑔)ₜ ⎽ ᵢ) +

 ∑ 𝛼𝛼₂ᵢ𝑞𝑞₁
𝑖𝑖=1 𝐷𝐷(ln(𝑓𝑓𝑓𝑓𝑓𝑓)ₜ ⎽ ᵢ) + ∑ 𝛼𝛼₃ᵢ𝑞𝑞₂

𝑖𝑖=1 𝐷𝐷(ln (𝑡𝑡𝑡𝑡)ₜ ⎽ ᵢ) + 𝜀𝜀₁ₜ                                                                                                 (1) 

𝐷𝐷(ln (𝑓𝑓𝑓𝑓𝑓𝑓)ₜ) = 𝛼𝛼₀₂ +  𝛽𝛽₁₂ln (𝑓𝑓𝑓𝑓𝑓𝑓)ₜ ⎽ ᵢ +  𝛽𝛽₂₂ln (𝑔𝑔𝑔𝑔𝑔𝑔)ₜ ⎽ ᵢ +  𝛽𝛽₃₂ln (𝑡𝑡𝑡𝑡)ₜ⎽ ᵢ + ∑ 𝛼𝛼₁ᵢ𝑃𝑃
𝑖𝑖=1 𝐷𝐷(ln (𝑓𝑓𝑓𝑓𝑓𝑓)ₜ ⎽ ᵢ) +

 ∑ 𝛼𝛼₂ᵢ𝑞𝑞₁
𝑖𝑖=1 𝐷𝐷(ln (𝑔𝑔𝑔𝑔𝑔𝑔)ₜ ⎽ ᵢ) + ∑ 𝛼𝛼₃ᵢ𝑞𝑞₂

𝑖𝑖=1 𝐷𝐷(ln (𝑡𝑡𝑡𝑡)ₜ ⎽ ᵢ) + 𝜀𝜀₂ₜ                                                                                               (2) 

𝐷𝐷(ln (𝑡𝑡𝑡𝑡)ₜ)  = 𝛼𝛼₀₃ +  𝛽𝛽₁₃ln (𝑡𝑡𝑡𝑡)ₜ ⎽ ᵢ  +  𝛽𝛽₂₃ln (𝑓𝑓𝑓𝑓𝑓𝑓)ₜ⎽ ᵢ + 𝛽𝛽₃₃ln (𝑔𝑔𝑔𝑔𝑔𝑔)ₜ ⎽ ᵢ + ∑ 𝛼𝛼₁ᵢ𝑃𝑃
𝑖𝑖=1 𝐷𝐷(ln (𝑡𝑡𝑡𝑡)ₜ ⎽ ᵢ)  +

∑ 𝛼𝛼₂ᵢ𝑞𝑞₁
𝑖𝑖=1 𝐷𝐷(ln (𝑓𝑓𝑓𝑓𝑓𝑓)ₜ ⎽ ᵢ) + ∑ 𝛼𝛼₃ᵢ𝑞𝑞₂

𝑖𝑖=1 𝐷𝐷(ln (𝑔𝑔𝑔𝑔𝑔𝑔)ₜ ⎽ ᵢ) +  𝜀𝜀₃ₜ                                                                                           (3)     

In this model, ln(.) signifies logarithm, and D is the first difference. εₜ are error terms. Other 

terms have been defined previously. The model equations are formulated based on the intercept, 

with α₀₁, α₀₂ and α₀₃ as constant terms. The dependent variable in each model equation is 

expressed as the past values of itself, the past values of the other variable(s), the past values of 

the differenced values of itself, and the different past values of other variables (see Menegaki, 

2019). 

4. Empirical analysis and results 



The results in Table 2 show that FDI inflows (lnfdi) became stationary at a level, while economic 

growth (lngdp) and TO (lnto) became stationary at first difference. No variables became 

stationary at second difference. 

Table 2. Unit root stationarity test results 

 
                                         Method/ Approach employed 

Augmented Dickey–Fuller (ADF) test Phillips–Perron test 

 AIC At 1%, 5% and 10% levels At 1%, 5% and 10% levels 

Level Lag t-statistic p-value   Status t-statistic p-value Status 

Lngdp 1 -2.559824 

 

0.113 Not stationary -2.038613 0.2697 Not stationary 

Lnfdi 2 -19.09643 0.0001 Stationary -9.502787 

 

0.0000 Stationary 

Lnto 1 -1.483555 0.5275 Not stationary -1.47685 

 

0.5309 Not stationary 

1st diff. Lag t-statistic p-value  Status t-statistic p-value Status 

Lngdp 1 -5.165297 0.0002 Stationary -6.405886 0.0000 Stationary 

Lnto 1 -5.134674 0.0003 Stationary -5.162065 0.0003 Stationary 

Note 1: For the Phillips-–Perron test, the truncation lag was based on Newey and West (2017) 
Bandwidth 3 

Source: Author’s computation via EViews® 11 

 

The optimal lag length was determined using EViews based on Akaike information criterion 

(AIC) because this criterion gives the lowest values (see appendix A). Then, all ARDL models 

are selected automatically based on the Akaike information criteria (AIC), unrestricted constant, 



and no trend. The results of the ARDL bounds test are presented in Table 3. From this table, we 

see that a convincing long-run equilibrium exists among the variables when regression is 

normalized in lngdp and lnfdi. In these models, the calculated F- statistic exceeds the upper 

critical value at 10%, 5%, and 1% level of significance. However, for trade openness (lnto), the 

F-statistic results are inconclusive. Once the equilibrium is established, the conditional ARDL (p, 

q₁, q₂) long-run model for lngdpₜ and lnfdiₜ as specified in Equations 4 and 5 can be estimated as 

follows:  

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙ₜ =  𝛼𝛼₀₁ + � 𝛽𝛽1ᵢ𝑝𝑝
𝑖𝑖=1 ln𝑔𝑔𝑔𝑔𝑔𝑔ₜ ⎽ ᵢ + ∑ 𝛽𝛽₂ᵢ𝑞𝑞₁

𝑖𝑖=1 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙ₜ ⎽ ᵢ + ∑ 𝛽𝛽₃ᵢ𝑞𝑞₂
𝑖𝑖=1 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙ₜ⎽ ᵢ + +ε₄ₜ       (4)     

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙ₜ =  𝛼𝛼₀₂ + ∑ 𝛽𝛽₁ᵢ𝑝𝑝
𝑖𝑖=1 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙ₜ ⎽ ᵢ + ∑ 𝛽𝛽₂ᵢ𝑞𝑞₁

𝑖𝑖=1 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙ₜ ⎽ ᵢ + ∑ 𝛽𝛽₃ᵢ𝑞𝑞₂
𝑖𝑖=1 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙ₜ⎽ ᵢ + +ε₅ₜ          (5)     

The variables have been defined previously. The estimations of Equations 4 and 5 are based on 

Akaike information criterion (AIC) Lags 1, and 2 respectively. Table 4 reports long-run results 

based on normalizing lngdpₜ and lnfdiₜ.  

Table 3. Results of the ARDL bounds test to co-integration 

Levels Equation 

Case 3: Unrestricted Constant and No Trend 

 

Dependent variable 

Optimal 

Lag (AIC)                   

   Selected 

model ARDL 

 

F-statistic 

Co-integration 

analysis results 

Flngdp (lngdp/lnfdi,lnto) 1 (1,1,0) 29.56176 Co-integration  

Flnfdi (lnfdi/lngdp, lnto) 2 (2,0,0) 121.7695 Co-integration 

Flnto (lnto/lnfdi, lngdp) 1 (1,2,0) 2.374253 No co-integration 

Lower-bound critical value at 10% level of significance is 3.17 



Upper-bound critical value at 10% level of significance is 4.14                                   
Lower-bound critical value at 5% level of significance is 3.79 

Upper-bound critical value at 5% level of significance is 4.85 

Lower-bound critical value at 1% level of significance is 5.15 

Upper-bound critical value at 1% level of significance is 6.36 

 Source: Author’s computation via EViews® 11 

Table 4. Estimates of long-run coefficients using ARDL method 

   
                                        Based on normalizing on lngdpₜ 

Variable Coefficients t-Statistic Probability 

Lnfdi 0.235177 3.326246 0.0028 

Lnto 0.195038 0.676124 0.5054 

                                         Based on normalizing on lnfdiₜ 

Lngdp 0.061173 0.139194 0.8905 

Lnto 0.42006 1.115444 0.2762 

Case 3: Unrestricted constant and no trend model 

Source: Author’s computation via EViews® 11 

The outcomes in Table 4 show that the estimated coefficient of the long-run connection is 

positive and statistically significant for FDI inflows at all levels of significance, whereas for 

economic growth and trade openness, coefficients are positive but statistically insignificant. 

4.1 Error correction models (ECMs) and the ARDL model 

According to Belloumi (2014) and Odhiambo (2009), short-run parameters are obtained by 

estimating an error correction model (ECM) connected with the long-run estimates. Equations in 



which the null hypothesis of no co-integration is rejected are estimated with an error correction 

term (ECT). Hence, in the following vector error correction models, as specified in Equations 6 

and 7, the ECT₁ and ECT₂, respectively, denote the long-run aspect for co-integrated equations 

while Equation 8 represents the no co-integration status (see Table 3). 

𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)ₜ = 𝛼𝛼₀₁ + ∑ 𝛼𝛼₁ᵢ𝑃𝑃
𝑖𝑖=1 𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)ₜ ⎽ ᵢ + ∑ 𝛼𝛼₂ᵢ𝑞𝑞₁

𝑖𝑖=1 𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)ₜ ⎽ ᵢ + ∑ 𝛼𝛼₃ᵢ𝑞𝑞₂
𝑖𝑖=1 𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)ₜ ⎽ ᵢ + 𝛿𝛿₁𝐸𝐸𝐸𝐸𝐸𝐸₁ + 𝜀𝜀₆ₜ  (6)                                                                                                          

𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙) 𝑐𝑐 𝐷𝐷�𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑝𝑝(−1)� 𝐷𝐷�𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(−1)� 𝐷𝐷�𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(−1)� 𝑒𝑒𝑒𝑒𝑒𝑒1(−1)      

𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)ₜ =  𝛼𝛼₀₂ + ∑ 𝛼𝛼₁ᵢ𝑃𝑃
𝑖𝑖=1 𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)ₜ ⎽ ᵢ + ∑ 𝛼𝛼₂ᵢ𝑞𝑞₁

𝑖𝑖=1 𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)ₜ ⎽ ᵢ + ∑ 𝛼𝛼₃ᵢ𝑞𝑞₂
𝑖𝑖=1 𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)ₜ ⎽ ᵢ + 𝛿𝛿₂𝐸𝐸𝐸𝐸𝐸𝐸₂ + 𝜀𝜀₇ₜ   (7)  

𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙) 𝑐𝑐 𝐷𝐷�𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(−1)� 𝐷𝐷�𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(−2)� 𝐷𝐷�𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(−1)�𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(−2)) 𝐷𝐷�𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(−1)� 𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(−2)) 𝑒𝑒𝑒𝑒𝑒𝑒2(−1)    

 𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)ₜ =  𝛼𝛼₀₃ + ∑ 𝛼𝛼₁ᵢ𝑃𝑃
𝑖𝑖=1 𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)ₜ ⎽ ᵢ + ∑ 𝛼𝛼₂ᵢ𝑞𝑞₁

𝑖𝑖=1 𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)ₜ ⎽ ᵢ + ∑ 𝛼𝛼₃ᵢ𝑞𝑞₂
𝑖𝑖=1 𝐷𝐷(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)ₜ ⎽ ᵢ + 𝜀𝜀₈ₜ                    (8)     

Here, α₁ᵢ, α₂ᵢ and α₃ᵢ are short-run coefficients dynamics, and “𝛿𝛿” denotes the speed of adjustment 

towards equilibrium. 

4.2. Results of the causality analysis 

Table 5. Equation 6 results, ARDL (1, 1, 0) selected based on AIC  
 

 

Variables 

 

Coefficients 

    

 t-statistic 

Probability 

 (p-value) 

C -0.011836 -0.318846 0.7527 

D(lnfdi(-1)) 0.15473 5.200448 0.0000 

D(lnto(-1)) -0.009914 -0.024659 0.9805 

ECT₁ (-1) -1.4468 -7.045979 0.0000 

R-squared 0.790529   

Adjusted R-squared 0.754099   

F-statistic 21.7001  0.0000 

DW -statistic 2.143945   

Source: Author’s computation via EViews® 11 



Table 6. Diagnostic test results for Equation 6 

 
Subject Type of test Chi-square 

(χ2)  

Statistic 

Probability 

F-statistic 

Serial correlation LM 
test 

Breusch–Godfrey Serial correlation 
LM test 

0.3425 0.4016 

Normality test Jarque–Bera (3.0158) - 0.2214 

Heteroscedasticity test Breusch–Pagan–Godfrey 0.5873 0.6356 

Ramsey Reset Test Likelihood ratio–Prob. (0.6866) - 0.7236 

Source: Author’s computation via EViews® 11  

 

 

 

 

Graph 1. Plot of CUSUM test for Equation 6 

 

 

Source: Author’s computation via EViews® 11 



Graph 2. Plot of CUSUM square test for Equation 6 

 

 

Source: Author’s computation via EViews® 11 

Table 7 Equation 7 results, ARDL (2, 0, 0) selected based on AIC 

 
 

Variables 

 

Coefficients 

    

 t-statistic 

Probability 

 (p- value) 

C -0.02825 -0.399171 0.6942 

D(LNGDP(-1)) -0.075015 -0.302912 0.7652 

D(LNGDP(-2)) 0.136581 0.612182 0.5477 

D(LNTO(-1)) 1.989724 2.738687 0.0131 

D(LNTO(-2)) -0.245181 -0.35012 0.7301 

ECT2(-1) -1.140517 -5.204517 0.0001 

R-squared 0.678201   

Adjusted R-squared 0.559643   

F-statistic 5.720435  0.001133 

DW-statistic 2.075912   

Source: Author’s computation via EViews® 11 

Table 8. Diagnostic test results for Equation 7 
  



Subject of Test Type of test Chi-square  

(χ2) 

Statistic 

Probability 

F-statistic 

Serial correlation LM 
test 

Breusch-Godfrey Serial correlation 
LM test 

0.8507 0.9026 

Normality test Jarque–Bera (3.599678) - 0.165326 

Heteroscedasticity test Breusch–Pagan–Godfrey 0.7188 0.7899 

Ramsey Reset Test Likelihood ratio–Prob (0.9612) - 0.9754 

Source: Author’s computation via EViews® 11  

Graph 3. Plot of CUSUM test for Equation 7 

 

 

Source: Author’s computation via EViews® 11 

 Graph 4. Plot of CUSUM square test for Equation 7  
 



  

Source: Author’s computation via EViews® 11 

 Graph 5. Plots of CUSUM test in short run 

 

 

Source: Author’s computation via EViews® 11 

  

Graph 6. Plots of CUSUM square test in short run   

 

Source: Author’s computation via EViews® 11 



The ordinary least squares (OLS) regression method was applied to estimate Equations 6–8 

individually. The Granger causality test employed in the current study suggests situations in 

which the past can foresee the future. The results of the short-run dynamic coefficients connected 

with that of the long-run dynamic coefficients obtained in Equation 6 are reported in Table 9, 

along with the short-run diagnostic test results, which are reported in Table 10. Long-run results 

for the coefficients on the lagged error correction term, (ECT₁ (-1)) are reported in Table 5 and 

its associated long-run diagnostic tests are reported in Table 6. Graphs 1–6 illustrate the models’ 

stability tests (cumulative sum control chart [CUSUM] and CUSUM squared) in both periods.  

Table 9. Results of short-run Granger causality 

 
 

Dependent 

variable 

                       F-Statistic  

                      Direction of causality D(ln(GDP)) D(ln(FDI)) D(ln(TO)) 

D(ln(GDP)) - 33.618 - FDI → GDP 

D(ln(FDI)) - - - None (No causality) 

D(ln(TO)) 3.676907 - - GDP → TO 

Note 2: Restrictions are linear in coefficients 

Source: Author’s computation via EViews® 11 

Table 10. Short-run diagnostic tests 

 
Dependent 
Variable 

Type of test Chi-square 

(χ2-Statistic) 

Probability 

(F-statistic) 

 

Economic 

 growth 

Breusch–Godfrey Serial correlation LM test 0.1134 0.1538 

Jarque–Bera normality test (0.8272) - 0.6613 

Breusch–Pagan–Godfrey heteroscedasticity test 0.8258 0.8561 

Source: Author’s computation via EViews® 11     



The results revealed unidirectional causality running from net foreign direct investments inflows 

to economic growth at a 5% level of significance in both the short run and long run. As expected, 

the lagged error correction term (ECT₁ (-1)) confirms the existence of this long-run relationship 

in the economic growth (GDP) equation, which is negative and statistically significant (see Table 

5). Similarly, the F-statistic, which is significant in Table 9, reveals a short-run causality. 

Therefore, net FDIs inflows Granger cause economic growth in Tanzania (FDI → GDP), and the 

results of the current study support the FDI growth hypothesis. However, at the 10% level of 

significance, economic growth leads to net FDI inflows in Tanzania (see Table 7), irrespective of 

the timeframe. Table 8 shows the diagnostic test results based on the error correction term (ECT₂ 

(-1)), which are negative and statistically significant, as expected. However, in the short-run F-

statistic results in Table 9, economic growth leads to trade openness (TO) at the 5% level of 

significance. 

5. Discussion, limitations, and conclusion 

This study examined the causal relationship and long- and short-run dynamics between foreign 

direct investment (FDI) inflows and economic growth in Tanzania from 1991 to 2019. Trade 

openness (TO) was included in the model of study between FDI inflows and economic growth as 

an intermittent variable to address the problem of variable omission bias, thus forming a 

multivariate model (see Odhiambo, 2011). The autoregressive distributed lag (ARDL) bounds 

test for co-integration, the error correction model (ECM) based on Granger causality tests in the 

long run, and the F-statistic (Wald test) in the short run were employed in this study. Majority of 

previous studies on FDI in developing countries have focused on Asia and Latin America, and 

have rarely focused on sub-Saharan Africa, particularly Tanzania. Several investigations on this 

subject from Tanzania employed the traditional methodology of maximum likelihood test, based 



on Johansen (1988), which is not suitable for time series with mixed order of integration. 

Moreover, the method is unfit when the sample size is small or finite (see Narayan and Smyth, 

2005)—and bivariate causality analysis—which is prone to the problem of variable omission 

bias.  

The empirical results of the current study discovered unidirectional causality (i.e., short run and 

long run) running from FDI inflows to economic growth (FDI → GDP) in Tanzania. These 

results support the FDI-driven growth hypothesis which suggest that FDI Granger-cause 

economic growth. They are in accordance with those of Marobhe (2015), but are against Lema 

and Dimoso (2011), Shawa and Shen (2013), and Masanja (2018) with respect to Tanzania. 

5.1 Limitations 

Despite the promising results, this paper is not free from limitations. First, the estimation method 

may be subject to potential omission of variable (s) bias and endogeneity of some explanatory 

variables (see Yaya Keho, 2017). Thus, an extension to the current investigation would be 

adding some other pertinent variable (s) in a system of equations where FDI inflows and 

economic growth can also be determined by other economic variables. This could help to 

extricate the conduits through which FDI inflows influences growth. Secondly, this study could 

be improved by increasing the sample size as the sample size used is relatively small. Finally, the 

triangulation method could also have improved validity and the generalizability of the study.  

5.2 Conclusion 

Given our study’s results, we conclude that the financial system of Tanzania is strong enough to 

allow the diffusion of technology in the country (see Aziz, 2020; Hermes and Lensink, 2003). 

Our findings also suggest that Tanzania has attained the minimum threshold for human capital 



development (see Ali and Roy, 2017 and Borensztein et al., 1998). Therefore, policy makers 

should continue to develop, implement, and enforce judicious macroeconomic policies that can 

attract foreign investment to increase the country’s prosperity. 
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Appendix A. Optimal lags selection based on AIC: Akaike information criterion. 

Vector autoregressive (VAR) lag order selection criteria 

 
Endogenous variables: LNGDP     

Exogenous variables: C LNFDI LNTO     

Lag LogL LR FPE AIC SC HQ 
0 -7.260255 NA  0.121946 0.732875 0.875612 0.776511 
1 -1.837354 9.296403* 0.089015* 0.416954* 0.607269* 0.475135* 
2 -1.282358 0.911779 0.092064 0.44874 0.686633 0.521466 
Endogenous variables: LNFDI     

Exogenous variables: C LNGDP LNTO     

Lag LogL LR FPE AIC SC HQ 
0 -13.2249 NA* 0.186723 1.158921 1.301657 1.202557 
1 -11.51778 2.92649 0.177729 1.108413 1.298728 1.166594 
2 -9.587429 3.171287 0.166619* 1.041959* 1.279853* 1.114686* 
Endogenous variables: LNTO     

Exogenous variables: C LNGDP LNFDI    

Lag LogL LR FPE AIC SC HQ 
0 -1.092386 NA  0.078494 0.292313 0.435049 0.335949 
1 28.68488 51.04674* 0.010061* -1.763206* -1.572891* -1.705025* 
2 28.71239 0.045191 0.010805 -1.693742 -1.455848 -1.621015 

 

Note 3: 

* indicates lag order selected by the criterion 
  

 LR: sequential modified LR test statistic (each test at 5% level) 

 FPE: Final prediction error 
    

 AIC: Akaike information criterion 
   

 SC: Schwarz information criterion 
   

 HQ: Hannan-Quinn information criterion  
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