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Abstract
The country’s economic development usually occurs at a local level where interactions between economic
elements are highly dense. Even though economic development processes are highly localized; economic growth
in the country is due to concentration in growth in a limited number of locations with unique comparative
advantages. Lake zone of Tanzania is one of the potential economic areas in the country with unique natural
resources (fisheries and forests) features. This study uses cross-sectional data in the lake zone of Tanzania to
determine the impact of the fishery resources (which are highly abundant) and forest resources (which are least
abundant) on the local councils’ economic performance, admitting other control variables. Multiple linear
Regression analysis results indicate that fishery resources negatively affect the councils’ economic performance,
with insignificant economic value. Forest resources in the area have a significant positive impact on the
economic performance. This paper concludes that despite the abundant fishery resources in the area, they have
an insignificant contribution to the local councils’ economic performance. Moreover, the least forest resources
have a very low economic impact on local economic performance. Which therefore indicate the needy of
reforming available strategies, policies and legal framework accordingly.
Keywords: economic performance, fishery, forest, resources
1. Introduction
Local economic performance is significant for the economic development of a country as a whole. The country’s
economic development occurs at a local level where interactions between economic agents are particularly dense
(Manso, De Matos, & Carvalho, 2015). Combination and integrations of related elements at the local levels in
specific ways, formulate the processes of new knowledge generation, innovation, collective learning and,
eventually, economic performance based on the unique local features (Amin & Thirf, 1993; Ascani, Crescenzi, &
Iammarino, 2012; Cooke, Uranga, & Etxebarria, 1998). Several interactions between relevant local elements are
highly supported by an institutional framework that shapes the innovative capacity of specific local contexts and
allows the absorption and employment of exogenously produced knowledge and capacity in an economically
productive way (Iammarino, 2005). In addition to that, Local economic developments are highly supported by
the understanding and applications of competitive advantages based on locations functional capabilities and
competencies nurtured by socio-institutional and social structures (Ascani et al., 2012; Goletsis & Chletsos, 2011;
Pike, Rodrí
guez-Pose, & Tomaney, 2010). All these facts encourage and facilitate knowledge transmission and
exploitation at a regional basis.
Even though economic development processes are highly localized, not all local places are equally able to
prosper in the country and global competitive environment. Some studies suggest that national growth is often
led by only a few fast-growing and innovative areas within a country (Ascani et al., 2012; Manso et al., 2015).
Knowledge and development activities require a favorable atmosphere to make positive feedback to the applied
interactions possible. Therefore, differences in local political, social, and institutional features determine
different interactions between local economic agents, knowledge and innovation activities, and hence their
economic outputs. All these confirm the point that the level of economic growth in the country is due to
concentration in growth in a limited number of locations as some studies indicate (Carlino, Chatterjee, & Hunt,
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2001; Crescenzi & Rodrí
guez-Pose, 2011).
In developing countries, the localized nature of economic development and the importance of socio-institutional
factors appear even more crucial, since desirable locations and contexts become less likely (Ascani et al., 2012;
Milanovic, 2005; Zhang & Zhang, 2003). This is because of the stable patterns of spatial inequalities
experienced by most developing countries in the past few years, witnessed by the great economic developments
in few locations, as compared to the remaining areas within the same country. All these indicate that economic
development processes in developing countries are solidly fixed in particular densely developed areas, which
drive national growth by competing in international mark whereas the rest declines with limited benefits from
globalization and integration processes. This pattern eventually produces uneven economic development in the
countries.
Tanzania, as a developing country, has its economic development and performance fixed in some areas. Lake
zone of Tanzania represents one of the economy active areas in the country. The area has a high population
growth (United Republic of Tanzania [URT], 2018b) surrounded by all the East African countries that mark it as
an economical gate into and from the countries (Odongkara, Abila, & Onyango, 2005). Additionally, one of the
main factors that boost the economy of the area is the availability of natural resources. Lake zone of Tanzania
has the highest fishing activities in the country with more than 70% of all the fishing activities (Luomba &
Onyango, 2012). Apart from fishery, Lake Zone also has forest resources. However, on the contrary, forests are
in the least state (National Forestry Resources Monitoring and Assessment [NAFORMA], 2015). Availability of
sustainable natural resources could be a deciding factor for economic developments, especially in terms of
productivity and sustainability, as fishery resources in the lake zone have mentioned to significantly contribute to
the Gross Domestic Product (GDP), Exports, formal and informal employment in the country (Mgale &
Nikusekela, 2017; URT, 2018a). Forest resources also have a significant contribution to the country economic
output as a whole (Kideghesho, 2015; Mgaya, 2016). Given the status of the resources (fishery-high abundant,
forest-least abundant), it was of interest to compare their contribution in local economic performance. As most of
the studies in the country and related countries are from cross-country and macroeconomic analyses. Thus, this
study aims to identify the impact of fishery and forest resources in the local economic performance of the lake
zone of Tanzania. In line with these, based on the reviewed literature, other determinants of the local economic
performance are also considered.
2. Theoretical Approach
Local (regional) development in a country is a subject of global and local contexts (Kuznets & Murphy, 1966;
Manso et al., 2015; Peters, Simsek, & Acemoglu, 2009). Generally, the main factors that determine local
economic performance are classified as economic, human (health, education, and skills), social, cultural, and
natural resources (Bronzini & Piselli, 2009; Courtney & Moseley, 2008; Jackson & Murphy, 2006; Manso et al.,
2015; Rutten & Boekema, 2007). All these factors have their link with the local economic growth and
performance, which captures the multi-faceted nature of human development and enables comparison across
different factors. The policy framework of the country and institutional setting induce economic growth,
performance, and development of regions and forces inevitably the development scenarios of the regions in
countries.
The impact of natural capital and economic performances have been discussed in different perspectives. Some
studies have identified a negative impact of natural resource abundance on economic growth and performance
(Philippot, 2010); most of these studies are of the country level. The regional related studies are explained by
highlighting the importance of local institutions. Two sets of institutions that might be relevant at the local level
are political institutions and fiscal decentralization arrangements (Aragón, Chuhan-Pole, & Land, 2015; Jin, Qian,
& Weingast, 2005; Kmezić & Đulić, 2018). All these include the rules to select reputable politicians, re-elect
incumbents, and restrict an incumbent’s power, rules that define how fiscal revenue will be collected, distributed
and used at the subnational level (Aragón et al., 2015). The practical implementation of national and local
policies, together with a high degree of cooperation between the public, private and voluntary sectors play an
essential role, in influencing the economic outputs from the factors of production in a local area.
Regional growth studies have also been incorporated with innovation, competitiveness, technology (Ascani et al.,
2012; Bronzini & Piselli, 2009; Jackson & Murphy, 2006; Rodrí
guez-Pose & Crescenzi, 2008). Technology, by
itself, is an essential factor, but not sufficient condition to take a local area to the next level of economic
performance (Manso et al., 2015; Rutten & Boekema, 2007). Some authors argued that even though technology
and knowledge have increased well in terms of availability and accessibility, with a high level of production
(Ascani et al., 2012; Gibbons, 1994; Manso et al., 2015), but they have not analyzed the regional system
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thoroughly with its requirements and the influencing factors. These factors are indeed essential for understanding
the territorial differences in terms of development. Innovations make customers surrounded by them more
interested in products and services, which make their lives more convenient and are attached to the values.
Though it can be argued that development in technology is just one of the combinations of different types of
knowledge that innovation requires (Batenburg & Rutten, 2003; Rutten & Boekema, 2007), the increasing
availability and integration of knowledge and technology into production and the capital gains that arise to
society from it are not territorially homogeneous.
Various works of literature have incorporated local economic growth and performance with the neo-classical
models of economic development, whereby the output is a function of labor and capital (Courtney & Moseley,
2008; Terluin, 2003). The drivers of local economic development and performance fall across a continuation of
exogenous models, driven by external resources, to endogenous factors (economic and non-economic), where
local capabilities and resources enable the development. The theory of regional development is another
theoretical support of the matter in terms of new economic geography (Manso et al., 2015), whereby, geographic
concentrations are explained by transaction costs, efficiency, and commercial and economical specializations
(Scott & Storper, 2003). Regional network theories describe regional development as the result of the interaction
of agents within and between networks (Rutten & Boekema, 2007). The interaction within and between them,
lead each region to specialize and to have a particular economic and social structure. Regional economic growth
thus results from the interactions between and within innovation, social networks, and the tangible and intangible
assets, that includes knowledge and technology (Carney, 2002; Cooke, 2002).
The spatial equilibrium model, initially developed by urban economists, can also explain the study. The most
widely used model is the Rosen-Roback framework (Glaeser & Gyourko, 2006). The model explains that a
country is composed of several local economies like cities and municipalities. Every local area produces a single
internationally traded using labor, land, and a local amenity. Workers utility depends on nominal wages, cost of
housing, and local amenities. Labor is homogeneous and entirely mobile. The land is the only immobile factor,
and its supply is fixed. The critical insight of this model is that, due to perfect mobility, the utility of workers in
every city should be the same (Glaeser, 2007). Thus, any local shock to the demand for labor is adequately
capitalized into land prices. In equilibrium, shocks to the local economy (such as a resource boom) benefit
mostly the owners of immobile factors, such as landowners (Hsieh & Moretti, 2019). Therefore, in this case, the
real national wage may increase with no difference in real wage between locations. This extreme result, however,
is explained by the assumption that the elasticity of housing supply is limited while local labor supply is
infinitely elastic (Albouy & Stuart, 2014).
3. Methodology
Economic development in a country or a local area is usually conceptualized as an increase in average income
per capita. Many related studies strive to identify the main economic factors influencing it (Aragón et al., 2015;
Solarin, Al-Mulali, Musah, & Ozturk, 2017; Van der Ploeg & Poelhekke, 2009; Wu, Li, & Li, 2018). Therefore,
this study uses income per capita of 30 different administrative councils found in five regions of Lake Zone of
Tanzania as an indicator of economic performance. In the quantification of the resources, fishery and forest
Resources have been measured using different relating elements. Fishery resources were measured using the
abundances of fishes corrected in the local councils. The forest resources have been measured using the total
forested area in the councils.
Districts in Tanzania differ considerably in natural resource endowments, population, human capital, poverty
incidence, and urbanization rates. All these have made the districts to be classified into local government
authorities (councils) based on the level of development. The country has mainly four councils, which are three
urban councils (city, municipal, and town) and rural council (Zhihong, Abdulrahman, & Xiaoying, 2014).
Therefore, the type of council is also included as a determinant of the area economic performance.
Education is highly associated with the innovative capacity; that in turn drew attention to the role of the level of
education in labor force, human capital, which according to economic literature is the basis of production
(Madrian, 2014; Mankiw, 2014). Areas with higher educational attainment are associated with a higher rate of
economic growth since the members of the community are expected to be well experienced with innovative
ideas to boost up the economy (Manso et al., 2015). As this study used the lower level of administrative
authorities (councils), and with the lower number of higher education institutions in the country, a number of
educational colleges and higher education institutions as a combination are included in the study.
Health related-factors are also included as determinants. There is a link between economic performance and
different health-related factors, and this includes the number of doctors and related professionals (Manso et al.,
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2015), number of hospitals and health centres. Many related studies reveal a strong positive correlation between
health and economic growth. Presence of a high number of doctors and other health professionals, a good
number of hospitals and health centers influence good human indicators such as life expectancy at birth,
maternity mortality rate, infant mortality rate that in turns offers ability and capability to boost the economic
growth (Bloom, Canning, & Sevilla, 2004).
3.1 Multiple Linear Regression Analysis (MLRA)
Multiple linear regression analysis (MLRA) is among the most widely used statistical techniques to understand
the relationship between several independent variables and a dependent variable, (Abdipour,
Younessi-Hmazekhanlu, & Ramazani, 2019; Lee, Lee, & Hwang, 2019). The general expression for standard
MLRA is given by:
Y=β0+β1X1+.........βnXn+ε
(1)
Where Y is the dependent variable, x and n are independent variables, β are the coefficients, and ε is the random
error.
Therefore based on the backdrop, this study uses multiple linear regression analysis to determine the local
economic impact of availability of fishery resources and forest resources using STATA statistical software
package. Additionally, number of doctors, hospitals and health centres, number of colleges and higher education
institutions, level of councils development, and population density also used. Data are cross-sectional obtained
from Tanzania national bureau of statistics, Ministry of regional administration and local government, ministry
of natural resources and tourism, Tanzania fishery Research Institute (TAFIRI)-Mwanza centre, and respective
local councils in the lake zone.
Following the research and theoretical basis of this study, the form of the model is specified as:
Inccap=f(Nati,Edui,docti,healthi,ki)vi

(2)

Where, inccap is income per capita, Edu represent the number of colleges and higher learning institutions, Nat is
the level of natural resources and for this case is forests and fisheries, doct is the number medical doctors per
10000 inhabitants, health is the number of hospitals and health centres. K is a vector of other explanatory
variables that can cause variations in income per capita as population density, level of development, institutional
quality, trade, presence of cultural, museums and tourism attractions, etc. υ is the unestimated error term. The
subscript i represents a given council.
Thus, the exploited structural model of the MLRA is:
Inccapi= β0+β1Fori+β2Fisi+β3Edui+β4dci+β5Hi+β6popi+β7devi+ε

(3)

Where:


inccapp is the income per capita in the council.



For is the total forested land in council i measured by ha.



Fis is the fish species abundance in the council i, measured in metric tons.



Edu in the total number of colleges and higher learning institutions in council i.



dc in the total number of medical doctors per 10000 inhabitants in i council.



H is the number of hospitals and health centres in i council.



pop is the population density in i council measured by a number of inhabitants in km 2.



dev is the level of council development. β represent respective coefficient,



and ε is the error term.

3.2 Model Performance Evaluation Criteria
The capability of regression models to determine the economic performance in the area was tested by the
Doornik-Hansen test for multivariate normality to check if the variable are normal distributed. Also graph was
also drawn to identify the linear relationship between the dependent variable and independent variables, and the
relationship between the independent variables.
4. Results
Before the preliminary tests, it is required that a description of the data, which is needed to know the average rate
of the data including the variation of the variables around their averages as well as to know the descriptions,
distribution pattern of the investigated variables (Table 1).
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Table 1. Variables used and hypothesis for describing the local economic performance
Independent variable
Forests
Fishery
Education
Doctors
Health
Population
Development

Description and measuring type
Total forested land in the council measured by hectares
Fish abundances in metric tons
Number of colleges and higher learning institutions
Number of medical doctors per 10000 inhabitants
Number of hospital and health centres
Population density in number of habitant in Km2
Level of council development
City
Municipal
Town
District

mean

SD

12785.7
10939.06
2.6
6.7
36.2
1450.5

9356.1
9877.25
1.8
4.5
13.3
8181.4

.03
.1
.2
.7

.2
.3
.4
.5

Variable type

Expected sign

continuous
continuous
continuous
continuous
continuous
continuous
Categorical

+
+
+
+
+
+
+
±
±
±

4.1 Preliminary Analyses
Doornik-Hansen test for multivariate normality shows data are normally distributed at chi2 of 192.442 and a
0.01 level of significance. A correlation matrix results that was also done to determine perfect dependence
among the independent variables are showing that level of development is highly correlated with education and
the number of doctors at a 0.05 level of significance. Also, population density has a higher correlation with
fishery, forest, and health facilities at 0.05 level of significance (Table 2). All these indicate a sign of
multicollinearity, and this was confirmed by the after regression variation inflation factor (VIF) test whose
values were higher than 10. Based on that, population density and level of development were removed from the
regressors.
Table 2. Correlation matrix
Variables

Inco.

Population

Fishery

Forest

Health

Dev.

doctors

education

Income per capita.
Population
Fishery
Forest
Health
Development
Doctors
Education

1
-0.0581
-0.2210
0.0830
0.0547
-0.6751*
0.7209*
0.5082*

1
0.3891*
0.4916*
0.6689*
0.1793
0.7510*
0.2723

1
0.3847*
0.1603
0.0947
-0.0807
0.0332

1
0.0554
0.2234
-0.1141
-0.0937

1
0.0047
0.4613*
0.4012*

1
-0.6873*
-0.5944*

1
0.1322

1

*P<0.05.

Results from the linear relationship matrix graph of dependent variable and the remained independent variables
indicate that there is no perfect relationship between independent variables, which prove no muliticolinerality. In
addition, the results indicate linear relationship between dependent variable and the independent variable as
indicated in the figure 1.

Figure 1. Graphic presentation that indicate linear relationship between variables
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4.2 Factor Affecting Local Councils’ Economic Performance
The multiple regression analysis was used to determine the impact of forest and fishery resources, number of
hospitals and health centres, number of doctors, and number of educational institutions on the local councils'
income per capita as a measure of economic performance.
Results are showing that the number of colleges and higher learning institutions has an insignificant impact on
the council's economy. Regardless of this, some related studies have found a significant impact. That includes
Soukiazis and Antunes (2011) Bucci and Segre (2011) and Manso et al. (2015). Fishery resources were found to
have a negative significant impact on the council's economy, with insignificant economic value (less than 0.1%).
Despite lake zone having the highest fishery resources (Luomba & Onyango, 2012), more than 70% of fishing
activities in the area are illegal (URT, 2018a), that make difficult for the responsible authorities to track fishery
resources, related products, and the revenues. In addition to that, there is a high number of foreign fishers who
come to fish in the area, and their fishing is not of the country's benefit.
Forest resources in the area have a significant positive impact on the income per capita at 0.05 level of
significance. However, the impact is not of economic value since it is less than 0.01% as table 3 show. Other
related studies have also indicated a positive relationship between forest resources and economic growth
(Agrawal et al., 2013). Cuaresma et al. (2017) found that there is a negative relationship between forest cover
and per capita income growth, and the relationship is very active in the early stages of development.
A number of hospitals and health centres have a negative significant impact on the income per capita in the area
at 0.05 level of significance. From the respective coefficient, results indicate that the presence of hospitals and
health centres in the area decrease the income per capita by 2%. The number of medical doctors has a significant
positive impact on the income per capita in the area at 0.01% level of significance, indicating that the presence of
medical doctors increases income per capita by 3%. This is obvious because the presence of enough health
professionals in the area is among the essential constituents of human capital (Sharma, 2018). Human capital is
an essential factor of production (Mankiw, 2014) and therefore increase the economic outputs. These results are
in contrary to those presented by Manso et al. (2015), who found that medical doctors have a negative impact on
the regional growth in Portugal.
Diagnostics tests test for heteroscedasticity was conducted after fitting the regression analysis to test the
adequacy of the fitted model. Results are found to be not significant (x2 = 1.11, p-value = 0.2928), that largely
support the stability of the coefficients of regression equations.
Table 3. Regression analysis of the factor affecting local economy performance
Independent variables
constant
Fishery
Forest
Doctors
Health
Education
Number of observation 30
R-squared
= 0.5781
F value
= 6.58
P = 0.0006

coefficient
8.35
-.00003
.000010
.035
-.022
.046

Standard errors
.323
.000020
0.0004
.0126
.009
.0428

P value
0.000
0.063
0.054
0.009
0.024
0.285

VIF
1.25
1.19
2.58
1.35
2.36

5. Discussion
The abundant resources in the area have to benefit the surrounding community economically, socially, while
maintaining its nature. The lake zone of Tanzania has the most abundant fishery resources in the country, but the
resources seem to be unsustainably utilized, that led to an insignificant impact on the local economy. The
government of Tanzania has mentioned that implementation of natural resources policies as one of the ways to
improve the economic outputs and households’ livelihood. However, currently, data from Lake Zone does not
prove the case. There is a high number of illegal related activities (URT, 2018a) that confirm weak enforcement
of the laws and policies, which in turns makes it difficult for the responsible authorities to track fishery resources
and the revenues. As it has been further indicated by the URT (2018a), Tanzania Revenue Authority (TRA), and
other local authorities collect only less than 25% of all the revenues and incomes, which is supposed to be
collected from fishes and fishery product in the lake zone.
Some studies concluded that there is an association between forest resources and income, some indicating
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economic activities and output affecting the forest cover (area) and the other forest cover causing increase the
economic outputs (Agrawal et al., 2013; Ewers, 2006). Mostly the change transitions in forest cover
(afforestation) is a result of government intervention from the policies implications. Tanzania’s government once
mentioned that most of the natural resource policies have sustainable economic development elements (Kabubu,
2012; URT, 2012). However, results are in contrary to that, implying that either the policies are not well
implemented as long as of raising economic outputs is concerned or does not have economic elements.
This study also supports the evidence obtained in the literature that established policies need reforms to meet the
current economic needs (Sharma, 2009). Formation and implementation of natural resources related policies can
be the easiest pathway to a sustainable economy in a local area. However, the fact is that, efforts have to go
further, and other strategies and measures cannot be ignored.
This paper has explored an important area urgently relevant for responsible authorities to address to attain
sustainable economic growth in a local area with unique features that may lead to the economic development of
a country as a whole. Sustainable utilization of natural resources can indeed increase the economic output
without jeopardizing natural resources. Evidence from works of literature is showing that natural resources are
used to increase the income sustainably; as a remedy for the wrong traditional economic way (Allen, 2012;
Harrison, 2015; Tara Rao, 2012). Lake zone of Tanzania being among the essential potential economic area has
to reform the efforts and measures for the benefits of all. From the results, it is clear that some of the related
sectors for the collection of the revenues are not well taken care of. There is a need also to strengthen the
institutional quality, trade, and other sectors to attain better economic outputs.
Besides providing vital policy implications, this empirical study came across some limitations, as we could not
explore the further informative determinants in-depth as other studies (Ascani et al., 2012; Manso et al., 2015)
explained. The study has not explored the relationship between mentioned resources and the local community in
terms of macroeconomic variables such as labor market, employment, exports and their impacts in the
improvement of the local livelihood. This is because of unavailability of such data and unsystematic way of
collecting them in the area, which makes it somehow biases. Despite these pitfalls, the results of this study give
out a clear picture of the economic impact of two resources with extreme situations in the local areas.
Government and other responsible authorities’ cohorts should take actions accordingly, like putting efforts on the
enforcement of available policies and regulations, provision of education and involvement of all important
stakeholders in management and conservation activities. In addition to that, there should also be the formation
and implementation of a crosscutting legal framework, which will sustainably increase economic outputs without
jeopardizing natural resources and household livelihood.
6. Conclusion
This study uses cross-sectional data to determine the impact of fishery and forest resources on the local
economic performance in one of the potential economic areas of Tanzania. The work used multiple linear
regression analysis estimation on 30 councils in the lake zone of Tanzania and discussed some issues related to
the appropriate local economy model estimation. The study found an insignificant economic impact of the
abundant fishery resource on the local economic performance. Thus concludes that despite resource abundance
being considered as an economic opportunity, results are indicating that responsible authorities in the local area
still lack a good understanding of how fishery resources can be managed to generate economic prosperity and so
influence the local councils’ economy performance. While we find that, the presence of forest resources
positively affects the local economy with a low economic impact. Again, the study also finds the presence of
colleges and higher education institutions to have an insignificant impact; the number of medical doctors
increases the council's economic performance, the number of hospitals and health centres to negative affect the
councils economy. Thus, management and extractions of fishery and forest resources should also focus on
sustainable income-generating activities, with the support of polices and other related elements. This new
evidence provides some useful insight into the impact of natural resources in Tanzania and other developing
counties, especially in the area with unique resources and economic features as the lake zone of Tanzania.
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