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The growth of Information Technology has spawned large amount of databases and huge
data in numerous areas. The research in databases and information technology has given
rise to an approach to store and manipulate this data for further decision making. In this
paper certain data mining techniques were adopted to analyze the data that shows relevance
with desired attributes. Regression technique was adopted to help us find out the influence of
Agriculture, Service and Manufacturing on the performance of gross domestic product
(GDP). Trend and time series technique was applied to the data to help us find out what
trend of GDP with respect to service, agriculture and manufacturing sector for the past
decade has been. Finally Correlation was also used to help us analyze the relationship
among the variables (service, agriculture and manufacturing sector). From the three
techniques analyzed, service value added variable was the most prominent variable which
showed the strong influence on GDP growth rate.
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Introduction

The development of Information
Technology has produced large amounts of
databases and huge data in numerous
areas. The research in databases and
information technology has given rise to
an approach that stores and manipulate this
data for further decision making. Data
mining began its life in specialist
applications such as geological research
and meteorological research, more recently
it has been applied in a number of areas of
industry and commerce [1]. Data mining is
a process of extraction of useful
information and patterns from huge data, it
is also called as knowledge discovery
process, knowledge mining from data,
knowledge extraction or data pattern
analysis [2]. [3]Adds that Data mining
generally refers to the process of
extracting interesting hidden information
from available chunks of data, which could
otherwise be manually impossible. Despite
data mining being relatively a new
technology that has not completely
matured, there arc a number of arcas that

are already using it on a regular basis.
Some of these organizations include retail
stores,  hospitals, banks, insurance
companies. Many of these organizations
are combining data mining with such
things as statistics, pattern recognition, and
other important tools [2]. Data mining in
economics is an emerging field of high
importance for providing prognosis and a
deeper understanding of economic data.
Researchers are wusing data mining
techniques in the analysis and prediction
of several economic indicators such as
GDP. [3]) points out that GDP is one of
the measures of national income and
output for a given country's economy at a
given period of time and adds that the
definition of GDP is based on the total
market value of all final goods and
services produced within the country in a
given period of time (normally one year).
GDP is also an important statistic that
indicates whether an economy is
expanding or contracting. To know
whether an economy is expanding or not
and what sectors contribute the most to
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annual GDP growth and to find out how
GDP has been performing in a given
period of time can be achieved by using
data mining techniques. Additionally
Successful data mining is based on various
investigations of the data using different
methods, parameters, and data to find most
meaningful relations [4]. [2]Various
algorithms and techniques like
Classification, Clustering, Regression,
Artificial Intelligence, Neural Networks,
Association Rules, Decision Trees,
Genetic  Algorithm, Nearest Neighbor
method etc., are used for knowledge
discovery from databases. Data mining
techniques such as Trend analysis,
application of forecast in terms of time
series model is found widely in economic
development [5], Regression and
Correlation helps in finding the patterns,
relationships among different economic
sectors on how they influence GDP growth
to decide upon the future trends on how
GDP is likely to perform.

Based on the above information this paper
seeks to discuss the analysis that was
conducted using data mining techniques on
GDP with a view to answer some data
mining questions that were proposed to
gain a deeper understanding of the dataset,
below are the questions that guided the
authors on what techniques to use;

1. What is the influence of
Agriculture, Service and
Manufacturing on the performance
of gross domestic product (GDP)?

2. What has been the trend of gross
domestic product with respect to

service, agriculture and
manufacturing sector for the past
decade?

3. What is the relationship among the
variables service, agriculture and
manufacturing sector with respect
to GDP as a controlling variable?

1.1.  The Significance of GDP
Economic growth of a country is measured
by the Gross Domestic Product (GDP) [6].

Gross domestic product (GDP) is the
backbone of Zambia’s economy and plays
a significant role in that it is our economic
indicator that shows how the economy
performs with respect to many sectors and
it also shows whether as a country we are
growing or not. According to ([7]) GDP is
one of the measures of national income
and output for a given country's economy
at a given period of time. [8] Adds that the
definition of GDP is based on the total
market value of all final goods and
services produced within the country in a
given period of time (normally one year).
In a related literature [9] adds that GDP is
the total market value of all final goods
and services produced in a country in a
given year, equal to total consumption,
investment and government spending, plus
the value of exports, minus the value of
imports.GDP is commonly used as an
indicator of the economic health of a
country, as well as a gauge of a country's
standard of living. Since the mode of
measuring GDP is uniform from country
to country, GDP can be used to compare
the productivity of various countries with a
high degree of accuracy. Adjusting for
inflation from year to year allows for the
seamless comparison of current GDP
measurements with measurements from
previous years or quarters. In this way, a
nation’s GDP from any period can be
measured as a percentage relative to
previous periods. [10] GDP is total
national income and outcome in relation to
commodity and services in a period of
time, GDP is one of main economic
characteristic since it gives demonstration
of the economic activity, higher value of
GDP indicates better economic activity
while lower value indicates the contrary,
expressed in billions of national currency
units An important statistic that indicates
whether an economy is expanding or
contracting, GDP can be tracked over long
spans of time and used in measuring a
nation’s economic growth or decline, as
well as in determining if an economy is in
recession (generally defined as two
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consecutive quarters of negative GDP
growth). [11]Noted that GDP is still one of
the most important indicators of
macroeconomic statistics, it is an effective
tool to make people understand and grasp
a national (or regional) macroeconomic
status, and it is a scientific and effective
method to inspect economic policy and
assess the important comprehensive index
of economic situation.

1.1.1. Overview of Value added

The various sectors of any economy have a
contribution to the development of any
economy. This is to say that no matter how
small the contribution of any sector to the
national income of that economy, it adds
up to the aggregate income of the economy
and thus contributing directly or indirectly
to the gross domestic earnings of such
economy [12].The value-added measure of
GDP adds together the value of output
produced by each of the productive sectors
in the economy using the concept of value
added. Value added is simply the increase
in the value of goods or services as a result
of the production process. Our study chose
the three among the many economic
sectors that contribute towards the growth
of GDP and these include Service sector,
Agriculture and Manufacturing. This
section briefly discusses the sectors.

1.1.2. Service Sector

The tertiary sector or service sector is the
third of the three economic sectors of the
three-sector theory. The others are the
secondary sector (approximately the same
as manufacturing), and the primary sector
(raw materials). The service sector consists
of the parts of the economy, i.e. activities
where people offer their knowledge and
time to improve productivity,
performance, potential, and sustainability,
which is termed as affective labor. The
basic characteristic of this sector is the
production of services instead of end
products. Services (also known as
"intangible goods") include attention,
advice, access, experience, and discussion.
The production of information has long
been regarded as a service, but some

economists now attribute it to a fourth
sector, the quaternary sector.

The tertiary sector of industry involves the
provision of services to other businesses as
well as final consumers. Services may
involve the transport, distribution and sale
of goods from producer to a consumer, as
May happen in wholesaling and retailing,
or may involve the provision of a service,
such as in pest control or entertainment.
The goods may be transformed in the
process of providing the service, as
happens in the restaurant industry.
However, the focus 1is on people
interacting with people and serving the
customer rather than transforming physical
goods.

1.1.3. Manufacturing Sector
Manufacturing sector refers to those
sectors which involve in the manufacturing
and processing of items and indulge in
either creation of new commodities or in
value addition. The manufacturing sector
is considered to be one of the prominent
sectors for the revitalization of the
economy in the strategy for Zambia’s
socio-economic development and poverty
reduction. The country's manufacturing
sector comprises of companies in food
processing, beverages, textiles, leisure and
sporting equipment. The activities majorly
include the smelting and refining of copper
and other metals and metal products,
petroleum refining, the production of
fertilizers, chemicals, explosives, cement,
tobacco products and textiles. The
manufacturing industry accounts for a
significant share of the industrial sector in
developed countries. The final products
can either serve as a finished good for sale
to customers or as intermediate goods used
in the production process. According to
[13] Zambia has a relatively diversified
manufacturing sector, which is
concentrated in the food, beverages and
tobacco sub-sector, accounting for 63 per
cent of manufacturing sector activities.
Wood and wood products, which is the
second dominant sub-sector, makes up 11
per cent of the manufacturing sector. It is
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In data mining this technique often
involves a certain degree of statistical
process, as data sample and modeling to
determine assumptions and error control.
Including descriptive statistics, probability
theory, regression analysis, time series,
including many of the statistical methods,
data mining plays an important role. For
this study the data mining process was
conducted  with  regression,  time
series/trend analysis and correlation
techniques on the dataset.

3.2 Regression and Value Prediction

Technique

Regression according to [16]is a data
mining (machine learning) technique used
to fit an equation to a dataset. [16] Adds
that a regression algorithm estimates the
value of the target (response) as a function
of the predictors for each case in the build
data.  These relationships  between
predictors and target are summarized in a
model, which can then be applied to a
different data set in which the target values
are unknown. In a related study [17] says
that regression models make use of
relationships between the variable of
interest and one or more related predictor
variables. Sometimes regression models
are called causal forecasting models,
because the predictor variables are
assumed to describe the forces that cause
or drive the observed values of the variable
of interest. Regression analysis is a
statistical technique for modeling and
investigating the relationships between an
outcome or response variable and one or
more predictor or regressor variables. The
end result of a regression analysis study is
often to generate a model that can be used
to forecast or predict future values of the
response variable given specified values of
the predictor variables .In this study
however we used multiple regression
which has been outlined below, multiple
regression  attempts to model the
relationship between two or more
explanatory variables and a response

variable by fitting a linear equation to
observed data [18].

3.2.1 Model Specification
In order to produce an observed study we
established a functional relationship for
Gross Domestic Product (GDP) as a proxy.
As a result of this research, the functional
model measurement was represented
mathematically as follows:
GDP= f (SVA, MVA, AVA,
[T T PN (a)
Where;
GDP — Gross Domestic Product Growth
Rate
SVA — Service Value Added
MVA — Manufacturing Value Added
AVA — Agriculture Value Added
[~ error term
In order to understand the relationship and
significance of the variables above, the
econometric model was expressed as
follows from (a) above:
GDP =l30 + BlsVA + BzMVA + B3AVA +

[ (b)

Where;

GDP - Gross Domestic Product Growth
Rate

SVA — Service Value Added

MVA — Manufacturing Value Added

AVA — Agriculture Value Added

u- error term 0= Constant term and

B1= the coefficient of the independent
variable (SVA) which ;> 0

2= the coefficient of the independent
variable (MVA) which ,> 0

B3= the coefficient of the independent
variable (AVA) which ;>0

3.2.2 Identification of Variables
e The independent variables are

Service Value Added,
Manufacturing Value Added, and
Agriculture Value Added.

e The dependent variable is Gross
Domestic Product Growth Rate
Summary of the output is shown below
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Table 1Summary of Output

Regression
Multiple R 0.53491
R Square 0.286129
Adjusted R Square 0.188782
Standard Error 3.688029
Observations 26
df SS MS F Significance
F
Regression 3 119.9368 | 39.97894 2939291 @ 0.055642
Residual 22 299.2343  13.60156

Table 2Regression Summary

Coefficients | Standard | t Stat P-value
Error
Intercept -14.4138 13.39847  -1.07578  0.293682

Services value added 0.303039

Manufacturing value = 0.012526
added

0.198561 | 1.526175 @ 0.141216
0.199203 | 0.06288 0.95043

0.182411 | 1.352122  0.190074

Agriculture value 0.246642
added

3.2.3 Interpretation of Results and
Predictions

Constant Interpretation

The intercept value of -14.4138 was found,
mechanically interpreted, means that if the
values of SVA,MVA, and AVA rate were
fixed at zero, the GDP growth rate would
reduce by 14.4138 per year. This implies
that, GDP growth rate will still decrease
by 14.4138 when service value added,
manufacturing value added and agriculture
value added involved are held constant.

Coefficients Interpretation:

1. Service Value Added
0.303039 is the partial regression
coefficient of SVA and tells us that with
the influence of MVA and AVA held
constant, as SVA increases by 1 percent,
GDP growth rate in a year will increase by
0.303039. The coefficient was positive and

statistically significantly with t-test value
of 1.526175 at 0.05 level of significance.
This means that, if service value added
increases by 1 percent, GDP growth rate
will increase by 30.3 percent. The service
sector is a very promising sector to
improve Zambian GDP growth rate, thus
the government need to improve and
invest more in the service industry. This
implies that, if the service sector increases
it value added by at least 1 percent, then
the Zambian GDP growth rate is likely to
increase by more than 30 percent

2. Manufacturing Value Added
In the model, the partial regression
coefficient of MVA was found to be
0.012526 which implies that for every 1
percent increase in manufactured goods,
GDP growth rate will increases by
0.012526. The coefficient was positive and
statistically significantly with t-test value
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of 0.199203 at 0.05 level of significance.
This economically means that, if
manufacturing industry continues to
produce goods for domestic and foreign
consumption then GDP growth rate will
continue increasing by 1.2 percent. This
means that, government has a lot to do in
manufacturing industry because it is not
contributing more to GDP according to its
potential. If manufacturing industry is
heavily funded, then it will bring more of
foreign exchange to the country which will
make the country to have surplus trade
balance and in return boosting the national
income (GDP). As a result, if
manufacturing industry increases it value
added by at least 1 percent, then the
Zambian GDP growth rate is likely to
increase by more than 1.2 percent

3. Agriculture Value Added
The partial coefficient of AVA was found
to be 0.246642 and tells us that holding the
influence of SVA, and MVA coefficient,
constant, GDP growth rate in a year will
increase by 24.6642 percent at 0.05 level
of significance. Economically, it implies
that GDP growth rate will still increase by
24.6642 percentage rate. The government
of Zambia should invest more or improve
budget allocation to agriculture sector as it
is a viable sector which can improve the
GDP growth rate. If agriculture industry is
well financed through the processing of
value added on raw materials, then more
of foreign exchange will be brought to the
country and increase the GDP growth rate.
This shows that, if agriculture sector
increases its value additional by more than
1 percent, the Zambian GDP growth rate

will likely to increase by 24.6 percent or
more than 24.6 percent.

4. Coefficient of Variation R-
Squared (RZ )

The coefficient of wvariation for this
econometric model was found to be
0.286129. This implies that 27 percent of
the disparity on total trips traveled was
attributed to the variation on service value
added, manufacturing value added and
agriculture value added and the remaining
73 percent of the variables in the model
are not explained. The R? is greater than
0.2 as a result the fitted regression line is
of good fit.

5. F-test and its significance:

The F-test shows that the relation of the
disparity in the regression to the ratio of
the variation of the residual or errors was
found as 2.939291. This value found was
greater than the tabulated F-value of
0.055642 at 0.05 level of significance.
This implies that the econometric model
was significantly correct.

4 Trend Analysis using time series

Time series data type, also called
chronological series or simply time series
represent results of measurements made on
the characteristics of a unit of population
studied, over time, at successive moments
of its evolution in some time intervals
[19]. Using this technique we wanted to
find out the trend of gross domestic
product with respect to service, agriculture
and manufacturing sector for the past
decade. Below is plotted graph showing
the trend with respect to the
aforementioned variables.
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Fig. 9. GDP Growth, Service Value added, Manufacturing Value Added and Agriculture Value Added trend

4.1. Interpretation and  Results
Prediction

4.1.1. Service Value Added

The service sector consists of the parts of
the economy, i.e. activities where people
offer their knowledge and time to improve
productivity, performance, potential, and
sustainability, which is termed as affective
labor or a system supplying a public need
such as transport, communications, or
utilities such as electricity and water etc.
The Zambian service sector has the
potential to boost the Zambian GDP
growth rate, because it has kept increasing
for the past two decade. The Zambian
government needs to start providing and
training skilled human capital and improve
on a number of services within the
economy as it has shown potential to make
GDP grow. The government can do more
in the service sector to have a desirable
GDP growth rate.

4.1.2. Manufacturing Value Added

The manufacturing sector in Zambia
accounts for about 11 percent of the
country’s Gross Domestic Product (GDP)
and has been growing at an average annual
growth rate of three (3) percent in the last
three years. Growth in the sector is largely
driven by the agro processing (food and
beverages), textiles and leather subsectors.
Secondary processing of metals in another

analysis

main activity in the sector, including the
smelting and refining of copper, and this
has led to the manufacturing of metal
products. Fertilizers, chemicals, explosives
and construction materials such as cement
are also produced in the sector. Other
activities include wood products and paper
products. The manufacturing activities in
the country are undertaken by the private
sector with government playing a
proactive role. The sector is of vital
importance in relation to the country’
macroeconomic strategy for encouraging
broad based economic growth. In this
regard, the Government has put in place
measures to support manufacturing
activities, such as the establishment of
Multi-Facility Economic Zones (MFEZs)
and Industrial Parks (these are industrial
areas for both export orientated and
domestic orientated industries, with the
necessary support infrastructure installed),
and provision of sector-specific investment
incentives. Government also promotes
small and medium enterprises in rural and
urban areas so as to enhance labor
intensive light manufacturing activities in
these areas. In order for Zambia
manufacturing industry to improve or
growth, value additional should the key
factor to implement as most of the goods
are been sold in raw form or in unfinished
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products. And if the Zambian government
can have a deliberate policy to have the
manufacturing industry add value to
unfinished products before exporting them
as to enjoy the full value price for the
product which in turn will improve the
GDP growth rate.

4.1.3. Agriculture Value Added

For the past two decades, the Zambian
agriculture sector has not been doing well,
as the result, the productivity has
continued to decline because of a number
of factors such as: over dependence of
small scale farmers on farmers input
support programme (FISP), government
policies, climate and over dependence on
copper. The Zambian government has
continued to invest in the agriculture
sector, according to  Ministry of
Agriculture  and  Livestock  acting
permanent secretary, who also praised the
industry's role in the economy in a recent
statement issued in Lusaka. The
performance of the industry in the just
ended year was significant with the growth
of GDP about seven per cent. The
Zambian government has announced it
will implement plans to boost crop and
livestock production to help further
strengthen the agriculture sector. It said it
would invest in extension services,
irrigation, and research and development
in order to improve crop vyield. The
government also claimed it was working to
increase local production of key inputs
such as fertilizers, seeds and pesticides,
along with restocking the livestock sector
with a view to improve its performance. If
the government can continue boosting the
agriculture sector, it can increase the gross
domestic product by a bigger percentage,

Table 3. Variable Correlation Relationship

Year GDP
growth

Services

because this sector has a potential to boost
the Zambian economy and a lot has to be
done to improve the value creation or
adding of value to the raw material as to
boost the value creation in agriculture
sector which in turn will boost the
Zambian GDP.

4.1.4. GDP Growth

Gross domestic product (GDP) is the
monetary value of all the finished goods
and services produced within a country's
borders in a specific period of time.
Though GDP is usually calculated on an
annual basis, it can be calculated on a
quarterly basis as well. GDP includes all
private  and  public  consumption,
government outlays, investments, private
inventories, paid-in construction costs and
the foreign balance of trade (exports are
added, imports are subtracted). From the
graph, we can deduce that, they have been
some reduction in Zambian GDP growth
rate for the past two decades. The Zambian
GDP growth rate will continue to decrease,
unless the Zambia government improves
on the service, agriculture and
manufacturing sector. In order to improve
the Zambian GDP, the government should
focus on service, agriculture and
manufacturing sector.

5 Correlation Technique

Correlation technique was chosen to help
us find out the relationship among the
variables  (service, agriculture  and
manufacturing sector) with respect to GDP
as a controlling variable.

The table below shows correlation
relationships amongst the variables

Manufacturing = Agriculture
value value added

Value
added added

Year 1 0.4849692

0.7734849 | -0.5000892

-0.2820188
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GDP 0.484969 1 0.4491033 | -0.4298382 -0.1623941

growth

Services Value  0.773485 | 0.4491033 | 1
added

-0.7928582 -0.5073032

Manufacturing  -0.50009 | - - 1 0.5588934

value 0.4298382 | 0.7928582
added

Agriculture -0.28202 | - - 0.5588934 1

value 0.1623941 | 0.5073032
added

Table 4. Correlation Relationship among service, manufacturing and agriculture

Correlations Summary showing the relation among service, manufacturing and
Agriculture variables
Control Variables Service Manufacturin | Agriculture
g
GDP | Service Correlation | 1.000000 -0.792" -0.507"
Manufact | Correlation | -0.792" 1.000000 0.558"
uring
Agricultu | Correlation | -0.507" 0.558" 1.000000
re
**, Correlation is significant at 0.01 level

In statistics, the correlation e +0.30. A weak uphill (positive)
coefficient » measures the strength and linear relationship

direction of a linear relationship between e +0.50. A moderate uphill (positive)
two variables . The value of ris always relationship

between +1 and —1. To interpret its value, e +0.70. A strong uphill (positive)
we follow values the correlation 7 is linear relationship

closest to:
e Exactly—1. A perfect downbhill
(negative) linear relationship
e —0.70. A strong downhill
(negative) linear relationship
e —050.A  moderate  downbhill
(negative) relationship
e —0.30. A weak downhill (negative)
linear relationship
0. No linear relationship

e Exactly +1.A perfect uphill
(positive) linear relationship

5.1. Interpretation of Results and
Prediction

5.1.1 Service Value Added
There is a strong negative correlation (-
0.792) between service value added and
manufacturing, and at the same time, there
is a weak negative correlation (-0.507")
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between service value added and
agriculture value added.

5.1.2 Manufacturing Value Added
There is a strong negative correlation (-
0.792) between service value added and
manufacturing, and at the same time, there
is a moderate correlation (0.558"")
between manufacturing value added and
agriculture value added.

5.1.3 Agriculture Value Added
There is a negative correlation (-0.507 )
between agriculture value added and
service value added, and at the same time,
there is a moderate correlation (0.558)
between manufacturing value added and
agriculture value added.

From the above correlation analysis,
manufacturing and agriculture value added
seems to correlate and it’s very possible
that if these two sectors are boosted
through value addition, the Zambian GDP
will grow at a steady increasing rate.
These two sectors are viable and
government has to pump in a lot of funds
(investment) as they will positively
increase Zambian GDP growth rate.

6. Limitation of the techniques

6.1.  Multiple Regression Model
Multiple Regression Model has a problem
of problem of multicollinearity (One or
more variables explaining the same factor
i.e. Mother and a lady) as it may exist
between or among variables. In such an
event, one or more variables should be
eliminated to reduce or eliminate
multicollinearity. As a result, it helps to
check or eliminate the highly correlated
independent variables from the analysis,
recognizing that the two variables
essentially are measuring the same factors
and there is no need of having both
variables. Shanta Khumari in [12] also
noted that multicollinearity causes major
interpretative problems in regression
analysis, such as wrong sign problem,
produces unstable and inconsistent
estimates of parameter, insignificant
regression coefficients where in fact it is
significant and it is thus very essential to

investigate and detect the presence to
reduce the destructive effects of
multicollinearity. Furthermore, it is very
difficult to explain the coefficient of
variables in a multiple regression model as
it may not be simplified in layman’s
language.

6.2. Time series analysis

Time series analysis helps to show the
trends about the variables over a period of
time (It shows the up and downs about a
variable). The major limitation about time
series analysis is that, it does not show the
statistical figures about the variables and
which makes it difficult for the researchers
to forecast the future behaviour for the
variables.

6.3. Correlation Analysis

Correlation analysis is an essential analysis
when one wants to see the relationship
between or among variables that are being
analysed (It ranges between -1 to +1) and
it helps to see how variables correlate
among each other. The challenge which
this techniques brings during correlation
analysis is that, the analysis only shows
the correlation among variables and makes
it difficult for the researchers to predict the
future behavior of variables based on
correlation of variables. The analysis does
not show the coefficients of variables or
the statistical figure which may add more
value or significance on the analysis.
Conclusions and Recommendations

7 Conclusion

In this paper certain data mining
techniques were adopted to analyze the
data that shows relevance with desired
attributes. Regression technique was
adopted to help us find out the influence of
Agriculture, Service and Manufacturing
value added on the performance of gross
domestic product (GDP). Trend and time
series technique was applied to the data to
help us find out what trend of GDP with
respect to service, agriculture and
manufacturing sector for the past decade
has been. Finally Correlation was also
used to help us analyze the relationship
among the variables (service, agriculture
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and manufacturing sector) with respect to
GDP as a controlling variable. Many data
mining techniques were however not
employed on the GDP dataset because the
study had set out objectives that were only
going to be solved with the
aforementioned techniques. From the three
techniques analyzed, service value added
variable was the most prominent variable
which showed the strong influence on
GDP growth rate (Under multiple
regression service value added had highest
positive coefficient, under time series — it
had a strong positive correlation and under
correlation analysis — GDP growth rate
and service value added were more
correlated than any other variable). From
the three techniques used, regression
analysis was easy to use for predicament
influence of independent wvariables on
dependent variable as compared to the
other two techniques used. There are
however other variables which affect the
GDP growth rate apart from the three
independent ~ variables ~ which  were
analyzed. The researchers had to pick three
independent variables as to reduce the
level of complication in analysis and
making it simpler for the reader to
understand.  Future work however will
consider utilizing other data mining
techniques that will help us gain a deeper
understanding and mining of GDP data on
a different perspective. Overall as scholars
we have come to appreciate data-mining
because it helps in making informed
decisions, derive new knowledge, analyze
the data and make predictions that in turn
if well utilized as far as the growth of the
economy is concerned can greatly
contribute positively and certain measures
can be put in place to help the economy
grow for the betterment of our nation
Zambia.

8Recommendations

Agriculture Sector

The limited financial and non-financial
support available has curtailed the overall
growth of some nonfarming sub-sectors of

agriculture, which has reduced their
overall contribution to wealth (income)
and employment creation. Within these
sectors as well, it is important to invest in
forward and backward integration to
increase the value of products exported
and the number of jobs created.

Furthermore, for certain sub-sectors, such

as livestock and wood processing, there is

a need to develop the skills endowment

levels of the labor force [13]. Inorder to

boost value addition in the agriculture
sector, following should be considered by
government:

i.  Review the national agriculture
policy to prioritize livestock
development and fish farming by
supporting both production and
market infrastructure for value
added production within these sub-
sectors.

ii.  Reform rural agricultural co-
operatives into business-oriented
entities focused on adding value to
agricultural ~ commodities. In
particular, this should be done by
pooling resources to upgrade or
purchase new machinery and
technology.

iii.  Increase investments to expand
rural irrigation infrastructure to
lessen smallholder farmer
dependency on rain-fed agriculture.

iv.  Strengthen agricultural extension
and veterinary services. Also, link
livestock development research to
the smallholder sector to help
control animal disease outbreaks
and enhance the productivity of
this sector.

v.  Resolve institutional issues, such
as improving the collection levels
and supply of quality raw hides and
skins, and ensuring that producers
earn competitive prices to stimulate
growth and counter the rampant
smuggling of  these vital
agricultural inputs.

vi.  Improve inter-ministerial
coordination across agriculture,
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vil.

Viil.

1X.

XI.

industry, trade, and employment, to
ensure the development of policies
and a regulatory framework that is
conducive for sectoral growth and
development.

Accelerate the implementation of
land reforms, especially under the
Customary Tenure. These reforms
are critical to guaranteeing land
rights which can, in turn, allow for
capital investment in land and
provision of credit.

Set aside funds or provide an
enabling regulatory environment to
attract investments in suitable
R&D that would enable Zambian
manufacturers to gain increasing

access to competitive global
markets.
Prioritize entrepreneurship

development, technical skills, and
management training across this
sector to promote productivity
gains and accelerate the
commercialization of smallholder
agriculture.

Realign the agricultural sector
budget to give equal emphasis to
crop agriculture, horticulture, and
livestock development.

Promote sustainable exploitation of
fisheries resources and increased
fish production [20].

Manufacturing Sector

Under the manufacturing sector for value
addition, there is need for strengthening
the sector and putting in place certain
measures and viable strategies such as the
ones outlined below:

1.

ii.

Accelerating the policy and
enactment of the commerce, trade
and industrial related policies to
prioritize wealth and employment

creation through value added
manufacturing.
Parallel diversification of the

mining activities towards industrial
minerals such as iron ore and steel
milling, to introduce a local capital
goods sector. The policy goal

1il.

1v.

V1.

Vil.

Vviii.

should be to hasten the growth of a
vibrant and competitive iron and
steel industry to become the anchor
of industrial policy. This should
support the growth of automotive
components, and medium and
heavy industry commercial
vehicles to support the growth and
expansion of mining and mineral
beneficiation.

Embark on strategic partnerships
and joint ventures with public and
private, as well as foreign and
domestic investors to provide
skills, technical expertise, and
technology to target strategic
sectors and integrate them into the
global value chains.

Prioritize research and
development and provide smarter
subsidies to  accelerate  the
development of the leather and
leather products subsector.
Establish specialized research and
training Institutes and technical
colleges to provide the necessary
technology and local capability to
support the development of a
competitive agro-industry, textile
and clothing, iron and steel, and
leather and leather products
industry.

Prioritize the development of the
forest and forestry sector through
consistent funding of tree planting
to provide the much-needed raw
material to the wood and furniture,
and paper and paper products, sub-
sectors.

Invest in the expansion of green
and energy-saving industries, such
as hydroelectricity, solar water
heating, concentrated solar power,

and improvements in energy
efficiency [13].
Promote entrepreneurship

development and training at all
levels of the education system.

Service sector
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The Zambian government needs to start
providing and training skilled human
capital and improve on a number of
services within the economy as it has
shown potential to make GDP grow. The
government can do more in the service
sector to have a desirable GDP growth
rate. Additionally Government needs to
develop and adopt a comprehensive
strategy that will see the creation of an
environment for new industries to spring
up, add-value and diversify the products
for export
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