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Abstract 
This paper analyzes the effect of foreign direct investment (FDI) on agricultural 
sector in Tanzania. The paper also examines the declining contribution of agri-
culture to real GDP growth despite the fact that the sector employs more than 
70 percent of the total labour force. Annual time series data spanning from 1990 
to 2015 are used to test the significance of the relationship between FDI inflow 
and agriculture value added-to-GDP ratio on one hand and FDI inflows and 
economic growth on the other hand. Also, the relationship between agriculture 
value added and economic growth rate is empirically examined. Variables such 
as gross fixed capital formation, inflation rate, trade liberalization, real exchange 
rate and population are considered as control variables. For the purpose of infe-
rence, the paper employs classical linear regression model. Ordinary least 
squares methods are used for estimation. The diagnostic tests including RESET 
regression errors specification test, Breusch-Godfrey serial correlation LM test, 
Jacque-Bera-normality test and white heteroskedasticity test reveal that the 
models have no signs of misspecification and that, the residuals are serially un-
correlated, normally distributed and homoskedastic. Interestingly, empirical 
results suggest that there is no significant effect of FDI inflows on agriculture 
value added-to-GDP ratio in Tanzania despite the fact that FDI inflows in 
economy have been outstanding particularly in past two decades. Unsurpri-
singly, the results show that FDI inflows-to-GDP ratio and real GDP growth 
rate are positively correlated. Notwithstanding, agriculture sector, which con-
stitutes the largest proportion of the total labour force, contributes, on average, 
less than 30 percent, to total GDP. This suggests that the sector is inefficient and 
therefore, effort towards attracting more FDI aiming at improving productivity 
in agriculture sector, which in turn may reduce poverty, is much needed. 
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1. Introduction 

FDI has been shown to play an important role in promoting economic growth, 
raising a country’s technological level, creating new employment opportunities 
and offering a source of external capital in developing countries (Loungani & 
Razin [1]). Apart from that, there is a learning advantage, whereby FDI provides 
a room for local governments, local businesses and citizens to learn new business 
practices, management techniques and concepts that help them develop local 
businesses and industries (Kumar [2]). In fact, FDI works as a means of inte-
grating developing countries into the global market place and increasing the 
capital available for investment, thus, leading to increased economic growth 
needed to reduce poverty and raise living standards (Rutihinda [3] and Dollar & 
Kraay [4]). Over the 2000-2010 periods, FDI has contributed in excess of 20 
percent to GDP in developing countries such as Brazil, Cambodia, Ghana, Tan-
zania and Thailand (FAO [5]). Surprisingly, the agricultural sector that is key to 
many African countries employment, food security and poverty reduction has 
long been neglected. The lack of private and public investment has led to lower 
productivity growth rates and stagnant production in many developing coun-
tries (Heumesser & Schmid [6]). 

During the past 20 years, there has been a marked increase in both the flow 
and stock of FDI in the world economy. For example, FDI flows to developing 
economies increased by 2 percent to a historically high level in 2014, reaching 
US $681 billion (UNCTAD [7]). In Tanzania, with the initiation of economic 
reforms in 1986, investment interest in the country has grown considerably in 
mining and quarrying and manufacturing sectors. Under the Tanzania Invest-
ment Promotion Policy of 1990, the Investment Promotion Centre was estab-
lished and by 1997, it had approved about 1025 projects worth US $3.1 billion 
(URT [8]). According to the Bank of Tanzania Data, annual FDI inflows in 
Tanzania increased steadily from US $157.8 million in 1997 to US $202.7 million 
in 2001, averaging US $182 million a year. Understandably, between 2000 and 
20014, Tanzania had one of the strongest growth rates of the non-oil-producing 
countries in Sub-Saharan Africa. During that period, annual real GDP growth 
was, on average, 6.6 percent, with 7.2 percent in 2014 (WDI [9]). However, 
per-capita GDP remains low. Agriculture, which accounts for the largest share of 
total labour force records low levels of investment expenditure. For example, the 
annual FDI inflows to agriculture are lower than that of mining and quarrying 
and manufacturing which account for 3.4 percent and 8.2 percent share in GDP 
respectively (Tanzania Investment Center [10]). 

Notably, Tanzanian agriculture is dominated by smallholders with low levels 
of productivity, but also limited education, skills and experience, and insufficient 
access to credit and input (FAO [5]). Their low performance, small-scale and 
weak institutional arrangements therefore, do not make them a viable option for 
joint ventures with foreign investors (FAO [5]). As a result, up until 2007, the 
poverty rate in Tanzania remained stagnant at around 34 percent of the whole 
population despite a robust growth at an annualized rate of approximately 7 
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percent. A huge percentage of population living below the standard poverty line 
is that of small scale farmers leaving in rural areas. Thus, growth in agriculture 
and its productivity are considered essential in achieving sustainable growth and 
significant reduction in poverty in low income countries such as Tanzania.  

This paper aims at empirically examining the impact of FDI on agricultural 
value added. This is significant due to the fact that even with huge FDI inflows 
to the economy there is still lower impact on agriculture performance hence 
leading to extreme poverty among small holder farmers and all those involved in 
agricultural activities. The sector constitutes about 70 percent of the workforce 
in Tanzania. Indeed, the country is largely dependent on agriculture for em-
ployment. The agriculture sector grew by 4.2 percent in 2013, compared with 6.2 
percent in 2001, despite the provision of subsidized inputs coupled with the on-
going construction and rehabilitation of infrastructure including roads, markets 
and irrigation schemes. The paper also examines the declining contribution of 
agriculture sector in real GDP growth even though the economy improves due 
to factors such as FDI.  

2. Agricultural Sector and FDI Inflows 

The flow of FDI into agriculture sector in Tanzania is important because growth 
in agriculture and its productivity are considered essential in achieving sustaina-
ble growth and significant reduction in poverty. Agriculture value added over 
the 1991-2013 period was on average more than 30 percent (Table 1). More than 
70 percent of the people employed are engaged in agriculture. Unexpectedly, 
agriculture relative productivity level is only 0.4 whereas mining & utilities and 
manufacturing sectors relative productivity levels average at 7.7 and 3.3 respec-
tively (Table 1). In fact, agriculture in Tanzania is smallholder based with almost 
60 percent of households having farms of less than 2 hectares, and another 20 
percent falling in the 2 - 3 hectares category (Amani & Mkumbo [11]). The sec-
tor has performed less, averaging less than 4 percent during the last two decades, 
compared to the economy’s overall 6.4 percent annual average growth over the 
same period, while population growth was estimated at 2.7 percent (WDI [9]). 
The rate of growth of agriculture indeed, was well below the National Strategy 
for Growth and Reduction of Poverty’s target of 10 percent by 2010. As a result, 
the agriculture value added-to-GDP ratio has declined from 46.0 percent in 1990 
to 31.2 percent in 2015 (WDI [9]).  

Given the large proportion of Tanzanian households that rely on farming for 
their livelihoods and the high rate of rural poverty, the overwhelmingly majority 
of poor Tanzanians are primarily dependent on agriculture. Indeed, 18.4 of the 
rural population live below the food poverty line compared to 12.9 percent in 
other urban areas (Amani & Mkumbo [11]). The fact that over 70 of the popula-
tion in Tanzania lives in rural areas and that agriculture is the mainstay of their 
living, any strategies to address poverty must involve actions to improve agri-
cultural productivity and farm incomes (Msuya [13]). More importantly, prod-
uctivity growth in the agricultural sector is being viewed by both developmental 
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Table 1. GDP, Employment and Relative Productivity Levels, Tanzania, 1991-2013. 

Economic Activity Gross Value Added (Current US $, %) Employment by Sector (%) Relative Productivity Levels 

 
1991 2000 2005 2010 2013 1991 2000 2005 2010 2013 1991 2000 2005 2010 2013 

Agriculture 32.2 31.6 30.0 32.0 33.5 78.7 79.4 76.0 73.0 71.3 0.4 0.4 0.4 0.4 0.4 

Mining & Utilities 2.4 3.8 4.9 5.9 5.8 0.9 0.3 0.5 0.7 0.7 3.2 12.8 9.2 6.9 6.4 

Manufacturing 8.9 8.1 7.5 7.3 7.2 2.1 1.5 2.5 3.2 3.3 3.6 4.8 3.0 2.6 2.5 

Construction 4.1 5.3 8.3 7.6 9.7 0.8 0.8 1.1 1.3 1.4 6.5 8.1 7.2 6.5 7.5 

Wholesale, Retail, Hotels 15.4 13.3 11.8 12.7 12.6 9.8 10.1 10.7 11.5 12.2 1.2 1.2 1.1 1.1 1.0 

Transport, Storage, 
Comm. 

9.6 8.5 8.1 9.0 6.8 0.9 0.7 1.2 1.5 1.7 7.4 11.3 7.0 6.4 6.3 

Other 27.4 29.4 29.4 25.5 24.5 6.8 7.2 7.9 8.7 9.4 4.6 4.0 3.7 3.2 3.0 

Total 100 100 100 100 100 100 100 100 100 100 1.0 1.0 1.0 1.0 1.0 

Notes: Derived by calculating labour productivity levels (gross value added at constant prices divided by number of persons employed per sector) and by 
expressing the result as a ratio of total economy labour productivity. Source: Supporting Economic Transformation (SET) [12]. 

 

and agricultural economists as paramount if agricultural output is to increase at 
a sufficiently rate to tackle poverty (Rao, et al. [14]). Productivity apart, agricul-
tural investment at the farm level can increase the availability of food on the 
market and help keep consumer prices low, making food more accessible to ru-
ral and urban consumers (Alston, et al. [15]).  

The World Investment Report [16] shows that in 2014, the top five FDI reci-
pients were Mozambique with US $4.9 billion, Zambia with US $2.5 billion, the 
United Republic of Tanzania with US $2.1 billion, the Democratic Republic of 
the Congo with $2.1 billion and Equatorial Guinea with US $1.9 billion. These 
five countries accounted for 58 percent of total FDI inflows to LDCs reinforced 
by the export specialization of these countries (World Investment Report [16]). 
Remarkably, FDI inward stock in Tanzania in 2014 was as much as US $17 
mainly due to gas discoveries and mineral exports. Likewise, improved macroe-
conomic performance, political stability and market liberalization since the 
second half of 1990s have led to a surge in investor interest and have encouraged 
the inflow of foreign capital. 

During the 2008-2012 periods, the FDI inflows and stocks have increased 
steadily (Table 2). The share of FDI stock as a percent of GDP reflects the im-
portance of FDI activity in the country’s productive process and shows the po-
tential impact of FDI stock (Portelli [17]). Nevertheless, the economy has expe-
rienced FDI inflows upsurge in the mining and manufacturing sectors with rela-
tively low inflows in agriculture sector. Despite its importance, FDI flows to 
agricultural sector have never exceeded 2 percent of total FDI inflows, since the  
1990s. Over the period between 2008 and 2012, FDI inflows to agricultural sector 
was on average US $23.1 million, while in mining & quarrying and manufactur-
ing sector were on average USD 652.1 million and USD 286.0 million respec-
tively, during the same period (Table 2). As a result, agriculture remains unim-
proved. This is reflected in the negative correlation between FDI-to-GDP ratio 
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Table 2. Flows and Stocks of FDI by Activity (US $ Million), 2008-2012. 

 
Stocks Inflows 

 
2008 2009 2010 2011 2012 

2008-2
012 

% 2008 2009 2010 2011 2012 
2008-2

012 
% 

Mining & Quarrying 669.8 385 909.9 406.5 889.3 652.12 45.6 3714.1 4099.2 5009.1 5415.5 6304.8 4908.5 51.9 

Manufacturing 277.6 215 157.1 217.3 563.7 286.04 20 870.7 1085.2 1242.3 1459.5 2023.3 1336.2 14.1 

Accommodation 129.7 35.9 21.1 165.6 5.4 71.54 5 388.7 424.6 445.7 611.3 616.8 497.42 5.3 

Finance & Insurance 81.7 95.9 95.5 121.1 148.1 108.46 7.6 416.3 512.2 607.6 728.7 876.8 628.32 6.6 

Information & 
Communication 

127.6 185 83.5 −98.3 −420 −24.4 −1.7 532.4 717.4 801 702.7 282.6 607.2 6.4 

Electricity & Gas 1 2.1 290.5 209.4 618.3 224.3 15.7 24.7 26.8 317.3 526.7 1145 408.1 4.3 

Wholesale & Retail Trade 21.1 −16.9 36.9 114.5 −35.2 24.08 1.7 372 355.1 392 506.5 471.3 419.38 4.4 

Agriculture 21.2 29 22.9 31.4 11.2 23.14 1.6 202.3 231.3 254.2 285.6 296.8 254.04 2.7 

Construction −3.7 14.9 −23.5 30.7 −28.1 −1.94 −0.1 119.5 134.4 110.9 141.5 113.4 123.94 1.3 

Real Estate Activities 2.7 1.5 1.5 12 23.4 12.98 0.9 79.7 81.2 82.8 94.7 118.1 91.3 1 

Professional Activities 2.7 0.5 213 6.1 20.1 47.8 3.3 1.1 1.6 214.6 220.6 240.7 135.7 1.4 

Transportation & Storage 2.7 3.9 4 10.4 −1 4 0.3 28.8 32.7 36.7 47.1 46.1 38.3 0.4 

Education 0.4 0.3 1.6 1.8 0.5 0.9 0.1 2 2.3 3.9 5.7 6.2 4 0 

Other Service Activities 1.4 1.4 −0.8 1.1 3.9 1.4 0.1 3.8 5.2 4.4 5.5 9.4 5.66 0.1 

ALL 1356 953 1813.2 1229.6 1799.5 1430.36 100 6756.1 7709.2 9522.5 10752 12551 9458.14 100 

Source: Tanzania Investment Report [18]. 

 
and agriculture value added-to-GDP (Figure 1) on one hand, and the inverse as-
sociation between agriculture value added-to-GDP ratio and real GDP growth on 
the other hand (Figure 2), whereas the correlation between FDI-to-GDP ratio and 
real GDP growth is positive (Figure 3). During the last two decades the growth of 
agriculture sector has been disappointing. The share of agriculture sector in GDP 
was 49 percent in 1970, 46 percent in 2002 and 26.5 percent in 2007 (Ministry of 
Agriculture, Food Security and Cooperatives [19]). The fact that the GDP growth 
has been improving, decline in agriculture implies improvement in the growth in 
other sectors such as services, manufacturing and mining. 

It also suggests that the economy moves away from a subsistence economy. 
Nonetheless, agriculture remains the mainstay of the economy because of the si-
zeable share of the labour force engaged in the sector and its important role in 
the economy, contributing, on average, about 25 percent of total GDP over the 
past 10 years. Although the mining and manufacturing sectors have registered 
important real growth rates in recent years, growth is forthcoming from a low 
base and both sectors still have relatively small shares of overall GDP. Within the 
FDI inflows to agriculture, the largest share has higher-stage processing sectors 
including the food retail sector, while inflows to primary agriculture have re-
mained below 15 percent (FAO [5])1.  

 

 

1The data from UNCTAD categorize FDI to agriculture as those related to crops, livestock, fishing, 
forestry and hunting. 
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Figure 1. Correlation between FDI and Agriculture, 1990-2015. Source: Authors compu-
tations using WDI Data [9]. 

 

 

Figure 2. Correlation between FDI and Real GDP, 1990-2015. Source: Authors computa- 
tions using WDI Data [9]. 

 

 

Figure 3. Correlation between Real GDP and Agriculture, 1990-2015. Source: Authors 
computations using WDI Data [9]. 
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Intelligibly, FDI stimulates economic growth in many various ways such as 
employment creation, technology transfer and capital flow in a country. Tanza-
nia as a host country to many FDIs has also experienced economic growth and 
development from the liberalization of economy in the mid 1980s. The contribu-
tion of FDI to GDP of the country was 0.3 percent in 1992, 4.5 percent in 2000, 
6.7 percent in 2008 and 4.6 percent in 2011 (URT [8]). Peculiarly, the key to 
achieving broad-based growth lies in the significant improvements in agricultur-
al productivity by raising the levels of investment to agricultural sector which is 
plagued by infrastructure gaps, poor production technology, inefficiency, high 
production cost and rapid population growth. Nonetheless, sector accounts for 
about one fifth of the foreign earnings and supports the livelihoods of more than 
two thirds of the population (UNESCO [20]).  

Overall, the low average productivity of most small-scale farmers in Tanzania 
and other Sub-Saharan African countries reveals that small-scale farmers are of-
ten unable to overcome the above-mentioned constraints to farming more effi-
ciently, despite the systematic promotion of the smallholder model in the past 
decades (Collier & Dercon [21]). Increasing FDI is one important factor contri-
buting to the ongoing transformation of the agricultural sector. FDI in the agri-
cultural sector could contribute to increasing global food supply within a rela-
tively short time and thus contribute to reducing the risks of future food short-
ages and price hikes (Schüpbach [22]). FDI may reduce this yield gap by pro-
viding financial capital and introducing advanced agricultural technologies as 
well as the needed skills to employ them efficiently (UNCTAD [23]). Local pro-
ducers may gain access to modern technologies and management techniques, 
either through direct cooperation with foreign companies (e.g. as contract far-
mers) or indirectly through spillovers effects (UNCTAD [23]). Also, as Schü- 
pbach [22] reveals, increased competition may lead local firms to increase their 
efficiency in order to remain competitive.  

Unfavorably, planned expenditure in agricultural sector is biased toward in-
puts and, recently, rural finance; few resources go to rural infrastructure, value 
addition, research, and extension. Irrigation expenditure has recently increased 
but remains insufficient to fill the gap in demand. Rural roads, which are critical 
for increased agriculture production and productivity, remain significantly un-
derfunded (FAO [24]). The total actual public spending on agriculture sector has 
grown at a slower pace. It increased by 30 percent from 2006/07 to 2010/11 
reaching TZS 728 billion (FAO [23]). In relative terms, however, the agricultural 
budget allocations have declined from almost 13 percent of total government 
spending in 2006/07 to about 9 percent in 2010/11 (FAO [24]). Actual spending 
in relative terms has also decreased significantly in the same period. The highest 
share of agriculture sector expenditures in the total budget expenditures falls in 
the 2007/2008 financial year, both in terms of budget allocations and actual 
spending, reaching 15 and 17 percent respectively. The importance of agricul-
ture in the total government expenditures has been constantly decreasing (FAO 
[24]). Moreover, the analysis shows that large share agricultural sector expendi-
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tures goes into current spending, not into capital expenditure, which is critical 
for creating preconditions for long-term growth. Nevertheless, Tanzania’s own 
capacity to fill financial gap is limited. Given the limitations of alternative 
sources of investment finance, FDI in developing country agriculture could 
make a significant contribution to bridging the investment gap.  

In 2012 and 2013, the agricultural sector attracted few investors while manu-
facturing and tourism sectors attracted the largest number of local and foreign 
investors (Table 3). In 2013 for example, agricultural sector had only 12 ap-
proved foreign projects while manufacturing and tourism sectors, respectively, 
had 75 and 38 approved foreign projects. In 2012 and 2013, agricultural sector 
attracted 103 total projects worth TZS 1351 million with employment potentials 
of 72,574 people while manufacturing sector attracted 550 approved projects 
worth TZS 5319.80 million with employment potentials of only 50,966 people. 

Despite the fact that FDI is seen as potentially providing developmental bene-
fits through for example technology transfer and employment creation, the fi-
nancial benefits of FDI to the economy of Tanzania is a matter of empirical re-
search. In fact, how far FDIs go towards filling the investment gap is uncertain. 

 
Table 3. Approved Projects, 2012 and 2013. 

 

2012 2013 

A B C D E F G H A B C D E F G H 

Agriculture and  
Livestock 

60 51 9 28 19 13 51,939 821.8 43 31 12 15 12 16 20,635 529.2 

Natural  
Resources 

2 0 2 2 0 0 110 5.6 6 5 1 2 3 1 2526 73.3 

Tourism 209 161 48 144 31 34 10,788 741.2 186 153 33 93 38 55 10,745 664.3 

Manufacturing 225 184 41 86 74 65 24,039 2976.40 258 225 33 95 75 88 26,927 2343.40 
Petroleum 
products & 

Mining 
1 1 0 0 0 1 64 8.1 2 2 - - - 2 98 2.6 

Commercial 
Buildings 

128 113 15 78 30 20 57,541 838.9 132 120 12 77 20 35 9130 1728.00 

Transport 163 139 24 92 35 36 17,076 855 182 149 33 107 24 51 16,473 842.4 

Services 15 15 0 1 7 7 1892 424 8 5 3 1 3 4 570 29.9 

Computer 2 0 2 1 0 1 67 7 1 1 - - 1 - 50 2 

Financial 7 4 3 3 2 2 755 67.1 4 4 - 1 - 3 6979 9.9 

Communication 4 2 2 2 0 2 803 2969.70 9 8 1 1 2 5 2244 944.7 

Human  
Resources 

33 29 4 20 4 9 1781 95 32 27 5 14 5 13 2813 177 

Energy 7 7 0 2 2 3 4529 1,344.10 8 6 2 4 - 5 2593 823.1 

Economic  
Infrastructure 

7 6 1 5 1 1 2901 261.5 7 6 1 2 - 5 100,369 80035.10 

Broadcasting 6 6 0 5 0 1 127 4.5 7 7 - 5 1 1 335 31 

Total 869 718 151 469 205 195 174,412 11420.10 885 749 136 417 184 284 202,487 88236.30 

A: Total number of approved projects; B: New projects C: Old projects (expansion and rehabilitation); D: Local projects; E: Foreign Projects; F: Joint projects; 
G: Total employment; H: Total investment (TZS Million). Source: Tanzania Investment Centre (TIC) and National Bureau of Statistics (NBS), Statistical 
Abstract [25]. 
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The low levels of investment in agriculture have led to a decline in agricul-
ture’s share in total economy. Also, the importance of agriculture employment 
slowly declines reflecting a process of economic diversification from agriculture 
to new economic sectors and more urbanization. In 2010, however, the Southern 
Agricultural Growth Corridor of Tanzania (SAGCOT), an agricultural partner-
ship designed to improve agricultural productivity, food security and livelihoods 
in Tanzania, was initiated. In March 2016, the World Bank approved a US $ 70m 
SAGCOT Investment Project to support the agricultural sector of Tanzania and 
strengthen it by linking smallholder farmers to agribusiness for boosting in-
comes and job-led growth (World Bank [26]). 

3. Literature Review 

Many previous studies on FDIs mainly focus on the impact of FDI on economic 
growth of a host country and on the determinants of FDI. According to Blom- 
ström and Kokko ([27]) and Borenzstein, et al. ([28]), the contributions of FDI 
to the development of a country are widely recognized as filling the gap between 
desired investments and domestically mobilized saving, increasing tax revenues, 
and improving management and technology, as well as labour skills in host 
countries. In the same line, Adewumi [29] states that in most African countries, 
inadequate resource to finance long-term investment is a major problem and 
this lack of investible funds is a big setback to economic growth and thus making 
it increasingly difficult to achieve the millennium development goals. In point of 
fact, FDI is seen as a major source of getting the required funds for investments 
and hence, most African countries offer incentives to encourage it. According to 
neoclassical theory, FDI influences income growth by increasing the amount of 
capital per person. It spurs long-run growth through such variables as research 
and development (R & D) and human capital. 

The major determinants of FDI include domestic market size and its growth, 
domestic business environment, technological capability, trade policy, invest-
ment policy and commitment to international rules and agreements (Msuya 
[13]). Also, factors such as rate of return, quality of infrastructure, human capi-
tal, and political stability may determine FDI in a host country (Msuya [13]). 
However, the impact of FDI on economic growth is not automatic. It has been 
shown that for FDI to contribute to economic growth, the host country must 
have achieved a minimum threshold level of development in education, tech-
nology, infrastructure, financial markets and health (Borenzstein, et al. [28]). 
Indeed, FDI contributes to economic growth only when the host country has 
reached a developmental level capable of absorbing the advanced technology 
that it brings. According to Klein ([30]), the pre-conditions for successful FDI 
and in order to achieve these positive outcomes for economic growth and po-
verty reduction, the environment in which foreign investors operate needs to be 
supportive. This also implies that for successful FDI, there must be an existence 
of an equal and competitive playing field without special protection for foreign 
or domestic investors. 



M. Epaphra, A. H. Mwakalasya 
 

120 

Empirical studies suggest that FDI is very important because it provides a 
source of capital and complements domestic private investment. Many studies 
such as Blomström and Kokko [27], Chen & Démurger [31] and FAO [32] con-
clude that FDI contributes to total factor productivity and income growth in 
host economies, over and above what domestic investment would trigger. Pre-
vious studies find, further, that policies that promote indigenous technological 
capability, such as education, technical training, and R & D, increase the aggre-
gate rate of technology transfer from FDI and that export promoting trade re-
gimes are also important prerequisites for positive FDI impact (Msuya [13]).  

Studies focusing on the impact of FDI on agriculture have shown that FDI can 
make a contribution to bridging the investment gap in developing countries’ 
agriculture. Most of these studies show that there is a positive impact of FDI to 
the development of agricultural productivity in a host or recipient country. For 
example Oleyede [33] finds that there exist a positive relationship between FDI 
and agricultural sector productivity both in the short run and long run. Accord-
ing to Oleyede [33], FDI stimulates domestic income diversification which in 
turn boosts agricultural sector. However, political instability would adversely af-
fect agricultural investments in the long run. Similarly, FAO ([34]) states that 
while FDI cannot be expected to become the main source of capital, it can po-
tentially generate various types of benefits for the agricultural sector of the host 
country such as employment creation, technology transfer and better access to 
capital and markets. FDI in Agriculture can enhance the efficiency of a nation’s 
agricultural production by developing investment in heavy areas such as irriga-
tion and infrastructure (FAO [34]). However, the effectiveness of agricultural 
FDI in developing countries depends on factors such as agricultural technology, 
comparative advantage, technical and socio-economic feasibility of proposed 
FDI arrangements in a transparent and robust manner, institutional frameworks 
for land governance and small holder competiveness and market access 
(Oloyede [33]). 

According to Rakotoarisoa [35], FDI in agriculture can affect different com-
ponents of the production and marketing chain, from direct production of food 
and cash crops to entry of farm input providers and food distributors. Other 
studies show that FDI can help raise agricultural land and labour productivity 
through farmer training and education, better access to farm inputs, adoption of 
better farming techniques and improved agricultural technologies that raise crop 
yields (Almfraji & Almsafir [36] and Görgen, et al. [37]). Specific FDI on irriga-
tion infrastructure could help improve marginal arable land which in turn leads 
to its efficient use (Yiyong, et al. [38]). Also, FDI influences the agricultural ex-
ports and enhance the farmer’s access to domestic and international markets 
through improved storage, transport and communication infrastructure (Yiy- 
ong, et al. [38]). Furthermore, the host country of FDI can be expected to benefit 
more as a result of the spillovers of technology and knowledge from the foreign 
investing countries. However, the impact of FDI on different on agriculture sec-
tor is not straight forward, and in fact it is a matter of empirical research. Ac-
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cording to Findlay [39], Wang & Bloomstrom [40], UNCTAD [41] and Alfaro 
[42] transfers of technology and management know-how, introduction of new 
processes, and employee training associated with FDI tend to relate to the man-
ufacturing sector rather than the agriculture sector. In particular, Alfaro [42] 
suggests that FDI in the primary sector tends to have a negative effect.  

The sectoral distribution of FDI in the economy of Tanzania may be similar to 
many other developing countries where FDI inflows to agriculture sector is low 
and hence its contribution to agricultural growth and employment may be rela-
tively less than manufacturing and services sectors although it seems to have a 
positive effect on the economy in general. Despite the fact that agriculture has 
immense investment potential, employing more than 70 percent of the total la-
bour force, contributing about 30 percent of GDP, directly producing about 40 
percent of total exports, and a key sector in the fight against poverty, it attracts 
very small share of FDI to Tanzania. Under these circumstances Adewumi [29] 
shows that it is possible that FDI contributes to the GDP and yet no increase in 
the welfare of the people in the host country. This could be because investments 
in agriculture take a considerable time before yielding profits. Mineral sector at-
tracts relatively high FDI because of its immediate profits. Foreign investors re-
frain from investing in agriculture sector in developing countries due to many 
factors. Khadaroo [43] argues that companies intending to invest in developing 
countries and take advantage of lower labour costs, have to deal with higher 
transport costs and disrupted service due to inadequate transportation means. 
These are factors that contribute to low FDI inflow to agriculture and hence its 
small contribution to economic growth and poverty reduction. Although this 
may be true, FDI in the agricultural sector can improve the welfare in the host 
country than FDI in mineral sector.  

TIR [44] suggests that since agriculture has huge potentials of attracting sub-
stantial FDI, governments should endeavour to rigorously promote the activity, 
undertake land mapping and re-categorization, and enhance rural electrification 
and infrastructure upgrading.  

In summary, it is noteworthy that the empirical literature on the linkage be-
tween FDI, agricultural sector and overall economy does not provide a consen-
sus. Some studies document positive effect of FDI on productivity and growth of 
agricultural sector and overall real GDP while others either report negative rela-
tionship or report weak relationship. Besides, the country specific characteristics 
with respect to the economic, technological, infrastructural and institutional de-
velopments indeed matter a lot to gauze empirical relationship (Adhikary [45]). 
The present paper thus is of very significant and therefore, it extends a country 
specific analysis to add knowledge in the empirical literature. To the best of our 
knowledge, very little research has been conducted on the impact of FDI on 
agriculture value added on one hand, and the relationship between agriculture 
value added and economic growth in Tanzania. As stated earlier, most of the 
previous research has been on the determinants of FDI. Notwithstanding that 
agriculture is the mainstay of many Tanzanians, and that the share of FDI in 
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agriculture is very small, this paper is significant.  

4. Methodology 
4.1. Model Specification 

A framework of analysis to determine the effects of FDI on agriculture on one 
hand, and the relationship between FDI and economic growth on the other 
hand, is formulated by considering all those factors that can potentially play a 
meaningful role in the determination of agriculture value added-to-GDP ratio 
and real GDP growth rate. Based on theory and empirical studies discussed un-
der this section, FDI-to-GDP ratio apart, agriculture performance and economic 
growth are basically determined by factors such as gross fixed capital formation, 
trade liberalization or degree of openness, exchange rate, labour force and infla-
tion rate. Specified model for agriculture performance and the expected signs of 
the coefficients of regressors is as follows:  

( ) ( ) ( ) ( ) ( ) ( ) ( )
, , , , , ,

.t t t t t t t
t

Growth FDI GFCF Trade RER Labour
Agr f

or or
π 

=   − + − + + + − + − 
      (1) 

Similarly the impact of agriculture performance in economic growth is ex-
pressed as: 

( ) ( ) ( ) ( ) ( ) ( ) ( )
,, , , , ,

.t t t t t t t
t

Agr FDI GFCF Trade RER Labour
Growth f

or

π 
=   − + + + + − + − 

      (2) 

The variables appearing in the equations are defined as follows: 
 

Agr  = 

Agriculture, valued added, percent of GDP. Output in the agricultural sector 
is made up of crops production, animal farm production, forestry, fishing 
and hunting. Real aggregate valued added of these sub-sectors of agriculture 
to proxy for the agricultural sector. 

Growth = Real GDP growth, annual percent. 

GFCF = 
Gross fixed capital formation, percent of GDP. GFCF is made up of machi-
nery, plant, purchases of equipment, industrial buildings, construction of 
railways and roads. 

π  = 
Inflation rate, measured as the growth rate of consumer price index as a 
proxy of macroeconomic stability. 

Trade = 
Trade liberalization or trade openness, measured as export and import,  
percent of GDP. 

RER = 
Real exchange rate. It is obtained by multiplying the nominal exchange rate 
by US CPI and divided by domestic CPI. 

Labour = Population growth, annual percent. 

 
From Equations (1) and (2), log-linear functional forms are adopted to reduce 

the possibility or severity of heterogeneity and directly obtain agriculture and 
growth elasticises with respect to regressors. The regression models are thus of 
the forms. 

0 1 2 3 4

5 6 7

ln ln ln ln ln
ln ln

t t t t t

t t t t

Agr FDI Growth GFCF Trade
RER Labour u

γ γ γ γ γ
γ γ γ π

= + + + +

+ + + +
     (3) 
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where 

0 1 6, , ,γ γ γ
 = parameters to be estimated, 

1, ,t T=   = the period of time, years, 
u = white noise error term, i.e. ( )2~ 0, ,tu N σ  

and 

0 1 2 3 4

5 6 7

ln ln ln ln
      + ln ln

t t t t t

t t t t

Growth FDI Agr GFCF Trade
RER Labour

λ λ λ λ λ
λ λ λ π ε

= + + + +

+ + +
       (4) 

where 

0 1 6, , ,λ λ λ
 = parameters to be estimated, 

1, ,t T=   = the period of time, years, 
ε  = white noise error term, i.e. ( )2~ 0, .t Nε σ  
The data for the variables which are included in the estimation models (agri-

culture sector valued added, real per capita GDP, FDI, real exchange rate, trade 
as a percent of GDP, real exchange rate and inflation rate) are obtained from UN 
Statistics Division [46], World Bank World Development Indicators [9], UNC- 
TAD [7], World Investment Report [16], Bank of Tanzania [47] and Tanzania 
Investment Centre [10]. 

As has been noted, the rationale for including the different variables in the 
models is based on theory and priory information. As shown above, the main 
augment is that if FDI inflow increases then it will increase the value added of 
agricultural sector and overall GDP growth through advancement of the tech-
nology and improvement of managerial skills. Feldstein [48] argues that FDI al-
lows the transfer of technology especially in the form of new varieties of capital 
inputs, which cannot be achieved through financial investment or trade in goods 
and services. Similarly, Akulava [49] points out that FDI provides firms and 
economies not only with financial resources, but also with modern technologies, 
advanced production facilities, new markets and new methods of administra-
tion. However, the impact of FDI on agricultural sector and overall economy is 
not straight forward. To repeat, UNCTAD [41], Alfaro [42], Findlay [39] and 
Wang & Bloomstrom [40] show that transfers of technology and management 
know-how, introduction of new processes, and employee training associated 
with FDI tend to relate to the manufacturing sector rather than the agriculture 
sector. For this reason, FDI tends to have a negative effect on the performance of 
agriculture sector. Similarly, studies show that as the real GDP raises, the share 
of agricultural expenditure in total expenditure declines (Singariya & Sinha 
[50]). This implies that there is negative correlation between per capita GDP and 
value added share of agriculture sector in GDP. To emphasize, Singariya & Sinha 
[50]) find that the sign of the estimated coefficient in respect of the agricultural 
sectors is negative suggesting that the share of agricultural sector and real GDP 
growth moves in opposite direction. The most compelling evidence is that the 
relative decline of agriculture is clear from both cross-sectional and time-series 
data (see for example, Anderson [51]). 

Other determinants of agricultural sector performance and the overall growth 
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of the economy include the degree of openness and macroeconomic uncertainty 
proxied by inflation and real exchange rate. By and large, it is widely accepted 
that among the driving factors of long-run growth, trade plays an important role 
in shaping economic performance (Krugman [52]). Trade liberalization may al-
low domestic firms access to cheaper and better technology and better quality 
inputs and managerial skills from abroad (Miller & Upadhyay [53] and Baily & 
Gersbach [54]). Other things being equal, opening up foreign trade promotes 
productivity of agriculture (De Silva, et al. [55] and Hassine, et al. [56]). It pro-
motes productivity by exploiting comparative advantages that can be gained 
through exposure to foreign competition, enhanced technical development and 
access to economies of scale (Jayanthakumaran [57]). Equally, a liberalized trade 
regime allows low-cost producers to expand their output beyond that demanded 
in the domestic market (Krugman [52]). Even though there are empirical evi-
dence on the significant positive effects of the degree of opennes on economic 
growth (Dollar [58], Frankel & Romer [59], Dollar & Kaaray [60], Bhagwati & 
Srinivasan [61], Wacziarg & Welch [62]), there are some researchers who dis-
pute these findings on methodological ground (see for example Rodrik [63] and 
Rodriguez & Rodrik [64]). Having considered openness of the economy, it is al-
so reasonable to look at the real exchange rate. Chiefly, exchange rate of a coun-
try plays a key role in international economic transactions. For example, an in-
crease in exchange rate may increase the demand of domestic products and the 
cost of imported capital and other imported inputs. If a firm is more dependent 
on imported inputs, there will be more variable costs and less marginal value of 
capital (Lotfalipour, et al. [65]).  

Undoubtedly, macroeconomic instability tends to adversely affect economic 
growth. For example, uncertainty related to higher volatility in inflation could 
discourage firms from investing in projects that have high returns, but also a 
higher inherent degree of risk. Generally speaking, investment and growth suffer 
in cases of high inflation. It is important however to note that, evidence on the 
relationship between inflation and growth is somewhat mixed (Bassanini & 
Scarpetta [65]). In particular, the relationship between the two variables is less 
clear in cases of moderate or low inflation (Edey [67] and Bruno & Easterly 
[68]). Also, in a country when there is demand-pull inflation, due to increasing 
demand for food, producers invest more in the agricultural sector, resulting in 
an increased production which in turn lead to an increase in the ratio of agri-
culture to GDP (De Sormeaux & Pemberton [69]). Other studies, for example, 
Chaudhry, et al. [70] evidently, suggest that inflation and agriculture sector 
growth are positively and significantly related. A contrary explanation is that 
when there is cost-push inflation, mainly because of a decrease in aggregate 
agricultural supply, which may be caused by an increase in the prices of raw ma-
terials, the costs of agricultural production will increase, which in turn lead to a 
decline in the ratio of agriculture to GDP (De Sormeaux & Pemberton [69]). 

Also, theories and empirical studies show that factors such population growth 
rate or labour and gross fixed capital formation can affect the performance of a 
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particular sector and the economy in general. Proponents of labour suggest that 
population growth allows the rural sector to play a role in fostering economic 
growth (Pemberton [71]). On this positive side, a large population provides a 
large domestic market for the economy. Moreover, population growth encou-
rages competition, which induces technological advancements and innovations 
(Tsen & Furuoka [72]). Even though there are evidence on the positive relation-
ship among these variables, other studies show that a large population may re-
duce productivity because of diminishing returns to more intensive use of land 
and other natural resources (Malthus [73]). It also tends to depress savings per 
capita and retards growth of physical capital per worker (Tsen & Furuoka [72]).  

An equally significant variable is gross fixed capital formation. On this varia-
ble, studies show that a country that needs to meet her objective of economic 
development needs an increase in gross fixed capital formation. Capital is re-
quired to construct schools, hospitals, roads, railways, research and development 
and improve standards of living (Jhingan [74] and Ainabor, et al. [75]). None-
theless, like the preceding factors, the effect of gross fixed capital formation on 
growth or productivity is not conclusive and indeed, it is a matter of empirical 
research. Certainly, there is no shortage of disagreement within this area of 
study. For example, Kormendi & Meguire [76], Barro [77] and Levine & Renelt 
[78] show that the rate of physical capital formation leads to growth whereas 
Kendrick [79] suggests that the capital formation alone does not lead to eco-
nomic prosperity, rather the efficiency in allocating capital from less productive 
to more productive sectors influences growth. 

4.2. Estimation Techniques 

The ordinary least squares method (OLS) is used for estimation. OLS is simple 
and widely used in empirical work. If the model’s error term is normally, inde-
pendently and identically distributed (n.i.i.d.), OLS yields the most efficient un-
biased estimators for the model’s coefficients, i.e. no other technique can pro-
duce unbiased slope parameter estimators with lower standard errors (Ramírez, 
et al. [80]). The co-integration methodology is also employed to determine the 
long run relationships among the variables.  

5. Empirical Results 
5.1. Descriptive Statistics 

Table 4 provides a descriptive statistics of the variables used in the paper. As 
reported in the table, the Jargue-Bera probability fails to rejects the null hypo-
thesis of no normally distribution among the variables. Nonetheless, all the se-
ries are transformed into natural logarithm to reduce the severity of multicolli-
nearity and serial correlation that might happen among the variables. Likewise, 
the estimates of correlation coefficient re reported in Table 5. The estimates 
suggest that the correlation between the ratio of agriculture value added-to-GDP 
and population growth rate, real exchange rate and trade liberalization or degree 
of openness is positive. Surprisingly, agriculture value added-to-GDP ratio seems 
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to negatively correlate with FDI-to-GDP ratio, gross fixed capital formation, and 
per capita GDP. The negative association-ship between the ratio of FDI-to-GDP 
and the ratio of agriculture value added-to-GDP suggest that, despite a recent 
substantial amount of both flows and stocks of FDI in the economy of Tanzania, 
agriculture valued added has been falling. The negative correlations between the 
ratio of agriculture-to-GDP and real GDP growth on one hand, and real per ca-
pita GDP growth on the other hand are very interesting. In fact, these results 
suggest that the importance of agriculture in the economy has been de clining 
over time and that over 70 percent of the labour force is neglected. Also, it is 
surprising that the correlation coefficient suggests a positive association between 
inflation rate and agriculture-to-GDP ratio. 

5.2. Unit Root Tests 

A basic assumption of the Classical Linear Regression (CLRM) model requires 
 

Table 4. Descriptive Statistics.  

 Agr FDI Growth GFCF π  pGDP Labour RER Trade 

Mean 36.75 3.03 5.33 24.68 15.25 483265.3 2.98 1406.84 47.52 

Median 33.23 3.23 5.47 25.46 11.23 297361.5 3.11 1407.05 48.30 

Maximum 48.14 5.77 8.46 33.67 31.17 932736.0 3.35 1838.13 65.69 

Minimum 28.78 0.00 0.58 14.72 4.67 251724.0 2.48 1098.59 33.49 

Std. Dev. 7.18 1.76 2.24 6.19 8.73 261422.1 0.28 189.28 8.88 

Skewness 0.77 −0.24 −0.58 −0.13 0.41 0.462508 −0.57 0.31 0.54 

Kurtosis 1.75 1.96 2.37 1.64 1.61 1.433318 1.96 2.53 2.69 

Jarque-Bera 4.27 1.41 1.88 2.07 2.82 3.59 2.60 0.64 1.36 

Probability 0.12 0.49 0.39 0.36 0.24 0.17 0.27 0.72 0.51 

Sum 955.52 78.71 138.55 641.76 396.53 12,564,898 77.44 36577.83 1235.61 

Sum Sq. Dev. 1290.26 77.66 125.73 956.69 1906.55 1.71E+12 1.89 895682.5 1969.21 

Observations 26 26 26 26 26 26 26 26 26 

Source: Authors computations (2016). 

 
Table 5. Estimates of Correlation Coefficient. 

 Agr FDI Growth GFCF π  pGDP Labour RER Trade 

Agr 1         

FDI −0.73 1        

Growth −0.73 0.58 1       

GFCF −0.34 0.17 0.25 1      

π  0.72 −0.60 −0.69 −0.16 1     

pGDP −0.64 0.60 0.54 0.83 −0.49 1    

Labour 0.16 −0.22 −0.12 0.82 0.15 0.48 1   

RER 0.28 −0.51 −0.25 0.30 0.36 −0.11 0.64 1  

Trade 0.46 −0.35 0.32 0.40 0.36 0.10 0.66 0.47 1 

Source: Authors Computations (2016). 
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all variables to be stationary. The violation of this assumption leads to spurious 
regression. To avoid this shortfall, the unit root test with and without trend is 
conducted on all variables to find out whether they are stationary or non-sta- 
tionary. The Augmented Dickey-Fuller (ADF) method is applied to check for a 
unit root for all variables in both levels and first differences. The results of these 
tests are presented in Table 6. The results suggest that the hypothesis of a unit 
root cannot be rejected in all variables in levels. It is therefore concluded that 
Agr, FDI, Growth, GFCF, π , pGDP, Labour, RER and Trade are non-stationary 
at their levels. However, the hypothesis of a unit root is rejected in first differ-
ences. Hence, all variables are integrated of degree one to make them stationary. 
This also suggests that, further estimations could be carried while in first differ-
ence in order to avoid spurious correlation. 

5.3. Testing for Cointegration 

Cointegration test examines if the variables have a long run or equilibrium rela-
tionship. Having established that the variables are of the same order of integra-
tion, the next procedure is to test the possibility of cointegration among the va-
riables used in the model. Trace and Maximum Eigen value are used to deter-
mine the presence of co-integration between variables. The results of the cointe 
gration test are presented in Table 7. 

On the basis of the maximum eigen value test, the null hypothesis of no coin-
tegration ( )0r =  is rejected at the 5 percent level of significance in favour of the 
specific alternative, namely that there is at most six cointegrating vector ( )6r = 2. 
The implication is that a linear combination of all the eight series is found to be 
stationary and that there is a stable long-run relationship between the series. 
 
Table 6. Unit Root Testing in Levels and in First Difference. 

 Levels First Difference, ∆ 

Optimal Constant 
Constant and 

Trend 
Constant 

Constant and 
Trend 

Lag = 1 1 0α =  1 2 0α α= =  1 0α =  1 2 0α α= =  

Ln(Agr) −1.297 −1.668 −5.192 −5.196 

Ln(FDI) −1.729 −1.800 −4.926 −5.941 

Ln(Growth) −1.932 −3.041 −5.124 −4.942 

Ln(GFCF) −0.759 −1.703 −4.120 −4.300 

π  −2.129 −3.408 −5.743 −5.002 

Ln(pGDP) −0.043 −2.069 −4.758 −5.774 

Ln(Labour) −1.985 −2.043 −4.389 −5.899 

Ln(RER) −2.856 −2.755 −3.381 −3.704 

Ln(Trade) −1.752 −1.690 −2.979 −3.872 

5 Percent −2.986 −3.603 −2.992 −3.612 

Source: Authors Computations (2016). 

 

 

210 This is because the first significant value, where trace statistic is less than critical value at 5 per-
cent level, is found at maximum rank of six. 
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Table 7. Johansen Tests for Cointegration. 

Maximum Rank Eigen value Trace Statistic 5 Percent Critical Value 

0  1143.3779 156.00 

1 1.0000 371.4650 124.24 

2 1.9991 203.8438 94.15 

3 0.9819 107.5099 68.52 

4 0.8321 64.6806 47.21 

5 0.7234 33.8309 29.68 

6 0.5863 12.6442* 15.41 

7 0.3596 1.9471 3.76 

8 0.0779   

Maximum Rank Eigen value Maximum Statistic 5 Percent Critical Value 

0  762.9130 51.42 

1 1.0000 167.6212 45.28 

2 1.9991 96.3339 39.37 

3 0.9819 42.8293 33.46 

4 0.8321 30.8498 27.07 

5 0.7234 21.1866 20.97 

6 0.5863 10.6971* 14.07 

7 0.3596 1.9471 3.76 

8 0.0779   

Sample: 1992-2015, Lags = 2. Source: Authors computations (2016). 

 
Thus it is concluded that there is a long-run relationship or co-integrated regres-
sion between the series. 

5.4. Results 
5.4.1. Agricultural Sector 
Results for agriculture and growth functions are reported in Table 8 and Table 
10 respectively. Estimation results presented in Table 8 indicates that the 
F-statistic is significant at 1 percent, rejecting the null hypothesis that all the re-
gressors have coefficients not different from zero. The Durbin-Watson statistic 
(DW) of 2.0 fails to reject the null hypothesis of no serial correlation in the re-
gression model. Moreover, adjusted R-squared, which measures the goodness of 
fit of the variables, is sufficiently large; suggesting that about 67 percent of the 
variations in agriculture value added-to-GDP ratio is jointly explained by the 
regressors during the 1990-2015 period. Also, the diagnostic tests show that the 
error correction model does not suffer from non-normality. Indeed, the histo-
gram and Jarque-Bera normality test as reported in Figure 4 suggest that the re-
siduals of the model are normally distributed. In the same line, the 
Breusch-Godfrey serial correlation Lagrange Multiplier (LM) and Correlogram 
Tests confirm that the residual terms in the model are not serially correlated.  
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Table 8. Estimation Results: Dependent Variable, ( )ln .tAgr∆  

Variable Coefficient Std. Error t-Statistic Prob. 

Constant −0.006 0.009 −0.632 0.535 

∆Ln(FDI) −0.011 0.007 −1.406 0.177 

∆Ln(Growth) −0.056** 0.025 −2.242 0.038 

∆(RER) −0.298* 0.162 −1.838 0.083 

∆Ln(GFCF) −0.624*** 0.102 −6.096 0.000 

∆ π  0.001 0.001 0.441 0.664 

∆Ln(Labour) 1.208*** 0.432 2.796 0.012 

∆Ln(Trade) −0.269** 0.100 −2.656 0.016 

R-squared 0.769 Diagnostic Tests  

Adjusted R-squared 0.673 Heteroskedasticity: ARCH  

F-statistic 8.061 F-stat = 1.9286 Prob. = 0.1795 

Prob (F-statistic) 0.000 Obs*R-sq = 1.9347 Pr. 2χ  = 0.1642 

Durbin-Watson stat 2.006 Breusch-Godfrey Serial  

  Correlation LM Test  

  F-stat = 0.2544 Prob. = 0.7792 

  Obs*R-sq = 0.9039 Pr. 2χ  = 0.6364 

  Ramsey RESET = 1.4270 [0.2381] 

Source: Authors computations (2016). 

 

  
Figure 4. Normality Test of the Residuals: Histogram, Dependent Variable:  

( )ln .tAgr∆  Notes: The Normality test indicates that residuals are normally distributed 

as we unable to reject the null hypothesis of normality using Jacque-Bera at 5 percent. 
Source: Authors Computations (2016). 

 
Furthermore, the ARCH LM test strongly suggests that there exists no heterosce-
dasticity in the residual terms of the model. In addition, Ramsey RESET test sug-
gests that the model is specified correctly. Also, cumulative sum of recursive resi-
duals (CUSUM) and CUSUM of squares are used to test the stability of the mod-
els. In the use of the CUSUM plots, if the statistics stay within the critical bonds of 
5 percent level of significance, the null hypothesis of all coefficients in the given 
regression are stable and cannot be rejected (Figure 5 & Figure 6). In addition, 
autocorrelation and partial correlation are used to test for serial correlation 
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(Table 9). 
The empirical results show that the coefficient of FDI is statistically insignifi-

cant. In fact, agriculture value added-to-GDP ratio did not respond to an in-
crease in FDI inflow-to-GDP ratio over the 1990-2015 periods. It has been evi-
denced that, despite a significant increase in FDI flows to the economy, a sub-
stantial proportion of the FDI activities concentrated in non-agricultural sectors 
such a mining and quarrying, services, construction and manufacturing. As a 
result, agriculture value added remains stagnant as both real GDP growth and 
FDI inflows increase. 

Labour as proxied by population growth rate and trade liberalization as prox-
ied by the ratio of import plus export-to-GDP seem to play a great role in agri-
culture sector in Tanzania. Over the 1990-2015 periods, these factors have posi-
tive and statistically significant coefficients. Specifically, holding other factors  

 

 
Figure 5. Stability Test: CUSUM. Source: Authors Computations. 

 

 
Figure 6. Stability Test: CUSUM of Squares. Source: Authors Computations. 
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Table 9. Autocorrelation and Partial Autocorrelation. 

Autocorrelation Partial Autocorrelation  AC PAC Q-Stat Prob. 

.  |* .   | .  |* .   | 1 0.080 0.080 0.1793 0.672 

.  |* .   | .  |* .   | 2 0.099 0.093 0.4641 0.793 

. *|  .   | . *|  .   | 3 −0.125 −0.141 0.9412 0.815 

.**|  .   | .**|  .   | 4 −0.221 −0.217 2.5121 0.642 

. *|  .   | .  |  .   | 5 −0.084 −0.029 2.7486 0.739 

.  |  .   | .  |* .   | 6 0.035 0.082 2.7929 0.834 

.  |  .   | .  |  .   | 7 0.040 −0.006 2.8544 0.898 

. *|  .   | . *|  .   | 8 −0.074 −0.166 3.0711 0.930 

.  |  .   | .  |  .   | 9 −0.020 −0.029 3.0884 0.961 

.  |  .   | .  |* .   | 10 0.065 0.144 3.2780 0.974 

. *|  .   | . *|  .   | 11 −0.147 −0.180 4.3134 0.960 

.  |* .   | .  |  .   | 12 0.103 0.031 4.8593 0.963 

Notes: The test for serial correlation using Correlogram indicates that there is no serial correlation in the 
model. None of the lag is found to be significant at 5 percent level. Source: Authors Computations. 

 
constant, if labour increases by 1 percent, agriculture valued added-to-GDP ratio 
will increase by 1.2. Similarly, the ratio of agriculture value added-to-GDP will 
increase by 0.3 percent if trade liberalization increases by 1 percent keeping oth-
er variables fixed. Surprisingly and contrary to expectations, gross fixed capital 
formation seems to have a negative effect on agriculture. The coefficient of gross 
fixed capital formation is negative and statistically significant at 1 percent level. 
This suggests that if gross fixed capital formation-to-GDP ratio increases by 1 
percent, the ratio of agriculture valued added-to-GDP will decline by 0.6 ceteris 
paribus.  

Moreover, the empirical results suggest that if real GDP growth increases by 1 
percent, agriculture value added-to-GDP ratio will decrease by 0.06 percent. 
This negative effect of economic growth on agriculture may not be very surpris-
ing but it is interesting. The improvement in the economy does not significantly 
support agriculture sector. In fact, the importance of agriculture sector to the 
economy of Tanzania has declined especially over the last 25 years despite the 
fact that it forms the basis for food security and that over 70 percent of the pop-
ulation lives in rural areas where agriculture and related non-farm activities are 
their main occupation. In addition, agriculture produces materials for agro- 
processing industries which are the main types of industries under the current 
level of development in Tanzania. 

5.4.2. Economic Growth 
A priori, the results as reported in Table 10 suggest that the equation estimated 
is of good fit and powerful. The adjusted coefficient of determination, suggests 
that 40 percent of the variation in real GDP growth is jointly explained by the 
factors included in the estimation model. Besides, the estimated F-statistic is 
high and statistically significant at 1 percent level rejecting the null hypothesis  
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Table 10. Estimation Results: Dependent Variable, ( )ln tGrowth∆ . 

Variable Coefficient Std. Error t-Statistic Prob. 

Constant 0.295 0.464 0.637 0.533 

∆Ln(FDI) 0.174*** 0.058 2.972 0.009 

∆Ln(Agr) −4.200*** 1.376 −3.052 0.007 

∆Ln(RER) −0.545 0.789 −0.690 0.499 

∆Ln(GFCF) 3.427*** 1.050 3.265 0.005 

∆ π  −0.006** 0.003 −2.073 0.046 

∆Ln(Labour) −1.887*** 0.588 −3.210 0.003 
∆Ln(Trade) 2.560*** 0.769 3.329 0.004 
R-squared 0.602 Diagnostic Tests  

Adjusted R-squared 0.438 Heteroskedasticity: ARCH  
F-statistic 3.667 F-stat = 1.5647 Prob. = 0.2125 

Prob. (F-statistic) 0.013 Obs*R-sq = 19.7958 Pr. 2χ = 0.2004 

Durbin-Watson stat 2.032 Breusch-Godfrey Serial  

  Correlation LM Test  

  F-stat = 0.3468 Prob. = 0.7125 

  Obs*R-sq = 1.1048 Pr. 2χ  = 0.5756 

  Ramsey RESET = 0.3949 [0.5386] 

Source: Authors computations (2016). 
 
that all the explanatory variables have coefficients equal to zero. This suggests 
that the model estimated has good overall explanatory power. In addition, the 
estimated p-value for RESET regression errors specification test fails to reject the 
null hypothesis of no model misspecification error. Also, the DW of 2 suggests 
that multicollinearity is not a problem in the estimated model. Furthermore, di-
agnostic tests show the residuals are normally distributed (Figure 7), the coeffi-
cients are stable (Figure 8 and Figure 9) and that, there is no serial correlation 
among residuals (Table 11). 

The sign of the coefficient of agriculture value added-to-GDP ratio is negative 
and statistically significant at 1 percent level. These results are surprising but 
support the argument that agriculture is increasingly becoming less important to 
economic growth in Tanzania. These circumstances, however posse questions on 
the sustainability of agriculture employment and food security in the country. As 
expected however, the results obtained from the growth equation show that the 
coefficient of the FDI has the correct sign and is significantly different from zero 
at the 1 percent level, as is the coefficient for the degree of trade liberalization 
which is also statistically significant at the 1 percent level. A 1 percent increase in 
FDI-to-GDP ratio and trade-to-GDP ratio may lead a 0.17 percent and 2.56 per-
cent increase in real GDP growth respectively, other factors being equal. The 
growth in the labour force seems to have a negative impact on the growth of the 
economy. The coefficient for the labour force is significant different from zero at 
the 1 percent level suggesting that a 1 percent increase in labour force may re-
duce real GDP growth by 1.9 percent ceteris paribus. Notwithstanding, this may 
have something to do with the fact that the study proxies the labour force with  
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Figure 7. Normality Test of the Residuals: Histogram, Dependent Variable:  

( )ln .tGrowth∆  Notes: The Normality test indicates that residuals are normally distri- 

buted as we unable to reject the null hypothesis of normality using Jacque-Bera at 5 per- 
cent. Source: Authors computations.  

 

  
Figure 8. Stability Test: CUSUM. Source: Authors Computations. 

 

  
Figure 9. Stability Test: CUSUM of Squares. Source: Authors Computations. 
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Table 11. Autocorrelation and Partial Autocorrelation. 

Autocorrelation 
Partial  

Autocorrelation 
 AC PAC Q-Stat Prob. 

. *|  .   | . *|  .   | 1 −0.116 −0.116 0.3780 0.539 

.  |**.   | .  |**.   | 2 0.306 0.297 3.1266 0.209 

.  |  .   | .  |  .   | 3 −0.062 −0.003 3.2444 0.355 

. *|  .   | .**|  .   | 4 −0.107 −0.225 3.6107 0.461 

. *|  .   | . *|  .   | 5 −0.093 −0.116 3.9048 0.563 

. *|  .   | . *|  .   | 6 −0.148 −0.071 4.6864 0.585 

. *|  .   | .  |  .   | 7 −0.072 −0.046 4.8834 0.674 

. *|  .   | . *|  .   | 8 −0.139 −0.128 5.6501 0.686 

. *|  .   | . *|  .   | 9 −0.102 −0.155 6.0931 0.731 

. *|  .   | . *|  .   | 10 −0.111 −0.136 6.6433 0.759 

.  |  .   | . *|  .   | 11 −0.045 −0.067 6.7429 0.820 

. *|  .   | . *|  .   | 12 −0.129 -0.195 7.6135 0.815 

Notes: The test for serial correlation using Correlogram indicates that there is no serial correlation in the 
model. None of the lag is found to be significant at 5 percent level. Source: Authors Computations. 

 
the population level (see Reinhart and Khan [81]). This is due to the fact that 
growth of labour force and population growth undoubtedly correlated. The neg-
ative effect of labour force as proxied by population is broadly consistent with 
previous studies such Malthus [73] and Tsen & Furuoka [72]. 

Unsurprisingly, inflation has a negative effect on economic growth. These re-
sults are consistent with the view that uncertainty about price developments 
mainly influences growth via distortions in the allocation of resources and via 
discouraging the overall accumulation of physical capital, while high levels of in-
flation may discourage saving and investment leading to low real GDP growth. 
The increase in the real exchange rate apparently does not exert a significant ef-
fect on the real GDP growth in Tanzania during the sample period. 

6. Conclusions and Policy Implications 

This paper is confined to FDI inflows, agricultural agriculture value added as a 
percent of GDP and economic growth in Tanzania during the 1990-2015 pe-
riods. During this period, the government of Tanzania attracted a substantial 
amount of FDI through various incentives such as the establishment of Tanzania 
Investment Policy. The paper aims at investing the effect of FDI inflows on 
agriculture sector on one hand, and the relationship between agriculture sector 
and FDI and real GDP growth on the other hand. FDI-to-GDP ratio, agriculture 
value added-to-GDP and real GDP growth apart, the control variables included 
in the models are gross fixed capita formation, population growth rate (labour), 
real exchange rate, inflation and the ratio of imports plus export-to-GDP (degree 
of trade liberalization or openness). Time series data spanning from 1990 to 
2015 are used for estimation and analysis. Data are obtained from UN Statistics 
Division, World Bank World Development Indicators, UNCTAD, World In-
vestment Report, Bank of Tanzania and Tanzania Investment Centre. 
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The empirical findings suggest that there is no effect of FDI on agriculture 
value added; however, the relationship between FDI and real GDP growth is 
positive. It is also revealed that the correlation between agriculture value added 
and real economic growth is negative and strong. The positive effect of FDI on 
overall economic growth and the negative association between agriculture sector 
and economic growth imply that a recent improvement in the economy of Tan-
zania is due to improvement in the growth of non-agricultural sectors. However, 
due to the fact that agricultural sector employs more than 70 percent of total la-
bour force but contributes about 30 percent of total GDP, the sector is ineffi-
cient. The sector attracts very low proportion of FDI inflows to Tanzania. Un-
derstandably, FDI flows to agriculture may give different opportunities such as 
farm knowledge transfer, improved infrastructures and creation of new markets 
local and foreign.  

The sector currently is dominated by smallholders such as horticulture, 
small-scale farming of cash and food crops but also animal keeping. Due to the 
fact that agriculture employs the largest percent of Tanzanian population, im-
provement in this area, by implications, may lead to immense reduction of po-
verty which is critical to most of the citizens at the moment. More efforts to 
promote incorporation and creation of strong bonds between smallholders and 
investors can ultimately increase FDI to the sector and thus increase productivi-
ty and food security. 
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