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Seth Nana Kwame Appiah-Kubi 1 , Zdeňka Gebeltová 1, Mansoor Maitah 1 , Kamil Maitah 3

and Kamal Tasiu Abdullahi 4

1 Department of Economics, Faculty of Economics and Management, Czech University of Life Sciences,
16500 Prague, Czech Republic; maleck@pef.czu.cz (K.M.); appiah-kubi@pef.czu.cz (S.N.K.A.-K.);
maitah@pef.czu.cz (M.M.); gebeltova@pef.czu.cz (Z.G.)

2 School of Economics, University of Nairobi, Nairobi 30197-00100, Kenya; skmajune@uonbi.ac.ke
3 Department of Trade and Finance, Faculty of Economics and Management, Czech University of Life Sciences,

16500 Prague, Czech Republic; maitahk@pef.czu.cz
4 Department of Economics, Social Sciences Institute, Marmara University, 34722 Istanbul, Turkey;

kamal.tasiu@marun.edu.tr
* Correspondence: phiri@pef.czu.cz

Received: 16 May 2020; Accepted: 28 May 2020; Published: 3 June 2020
����������
�������

Abstract: For several years, the Zambian economy relied on the mining sector, which has been
affected by fluctuations in commodity prices. The new century enhanced the calls for economic
diversification, with the agricultural, manufacturing, and services sectors amongst those pronounced.
This article focused on the role of agriculture in supporting the economy, particularly, the effect
of agriculture on economic growth. The data analyzed was reviewed for the period 1983–2017.
The ARDL Bounds Test was applied in order to meet the said objectives. The ECM results suggest
that agriculture, manufacturing, services, and mining converge to an equilibrium and affect economic
growth at the speed of adjustment of 90.6%, with the effect from agriculture, mining, and services
being significant. The impact of agriculture on economic growth was significant in both the short-run
and long-run, with coefficient unit effects of 0.428 and 0.342, respectively. The effects are strong
because more than two-thirds of the rural population rely on farming, and agriculture has stood as
a catalyst for food security. For the effect of agriculture to be much more profound, farmers must be
supported with adequate infrastructure, accessibility to markets, farming inputs, better irrigation
techniques, which would address the problem of reliance on rain, all of which were inconsistent in
the last decade. Additionally, governments must ensure the institutionalization of food processing
industries which add more value to the national income.

Keywords: agriculture; economic sustainability; economic growth; ARDL bounds test; Zambia

1. Introduction

Ending poverty, de-escalating malnourishment, and improving the living standards of the people
are amongst the greatest 21st century developmental challenges experienced in the Sub-Saharan
African (SSA) region. These plans are incorporated amongst Sustainable Development Goals (SDGs),
with ending poverty as the primary SDG. Between the years 2014 and 2015, over 153 million people,
constituting over 26% of the people above 25 years of age in the SSA region, were affected by some
form of severe food insecurity [1]. This emphasizes the need to realize the SDGs, some of which are
end poverty (goal 1), end hunger (goal 2), ensure good health and wellbeing (goal 3), and ensure decent
work and economic growth (goal 8) [2]. Improving the agricultural sector ensures food security and
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contributes towards a nation’s economic growth and is also a necessary policy objective in support of
the SDGs. Previous studies have indicated that agriculture can be a catalyst for accelerating economic
growth [3–8]. Zambia is a developing middle-income economy with its 2018 per capita Real Gross
Domestic Product (GDP) estimated at US$ 1322 [9]. Rostow [10] concluded that, for a nation to develop,
it must undergo five progressive stages of development. These stages of development are, Traditional,
Preconditions for Take-Off, Take-Off, Drive to Maturity, and High Mass Consumption. Zambia, being
a low-income state, is at the Preconditions for Take-Off stage. According to Rostow [10], this entails
a limited manufacturing sector and a growing agricultural sector. In line with Rostow’s theories of
the stages of development, the absence of strong manufacturing sectors stresses the need to have
a productive agricultural sector [11]. A vibrant agricultural sector has, in most instances, played
a key role in improving the quality of life [12]. Additionally, nations have benefitted from agriculture
through increased productivity and improved standards of nutrition [13]. Furthermore, agriculture
contributes towards the generation of income, which is an essential ingredient for domestic savings
and economic development [14,15]. The state does generate substantial amounts of revenue from
the agricultural sector [16]. This is through taxes and selling off its produce on both the domestic
and foreign markets. Besides that, the state can escalate agriculture by supporting research and
development and by offering credit assistance to agricultural entrepreneurs [17]. Countries that are
developing all have agriculture as a key employment contributor, particularly for the middle and
lower classes, and the appropriate employment policy is essential [18]. The agricultural industry
is also part of the global supply chain aiding other industries, such as services, food, hotel and
tourism, and textile, among others [19]. Improving institutions towards agriculture could be the key to
attracting investment and ensuring sustainable economic growth [20]. Despite its promising future,
agriculture can be negatively affected in the eventuality of labor migration from agriculture to the more
productive non-agricultural sectors [21]. Auty [22] noted that the Zambian economy previously
depended on the mining sector, which was not properly managed and hugely affected by economic
shocks, such as declining copper prices, as occurred in the mid-1970s. This re-emphasizes the need to
have a diversified economy, with the agricultural sector as a potential alternative major contributor to
GDP growth. With increasing levels of unemployment in third-world countries, the abundance of
both arable and pastoral land in Zambia seeks to provide agriculture as an alternative to accelerate
economic growth and improve the standards of living. It is worth noting that most of the land in
the country is suitable for agriculture, with Zambia having more than 40% of the freshwaters in
Southern Africa [23]. Besides the problem of over-reliance on mining, mentioned earlier, the other
challenges Zambia faces include the decline of the manufacturing sector, limitations in property
rights, increased corruption, and inadequate infrastructure. All these limitations can be addressed by
directing attention towards agriculture and helping the nation reaffirm its place as Southern Africa’s
breadbasket and complimenting other sectors such as the service industry. This calls for more focused
long-term development-oriented policies, which this paper seeks to promote. In seeking to answer how
agriculture can lead to the country’s economic sustainability, the article seeks to focus on determining
the relationship between agriculture and economic growth, determining whether agriculture does
contribute to economic growth and examining to what extent agriculture contributes to economic
growth, and finally making recommendations on how Zambia can apply agricultural policy to ensure
food security, accelerate economic growth, and reaffirm its place as the breadbasket of Southern Africa
and the continent at large. In furthering this research, the following null and alternative hypotheses
will be empirically tested:

Hypothesis (H0): Agriculture does not have a significant impact on economic growth.

Hypothesis (HA): Agriculture has a significant impact on economic growth.

To the authors’ best knowledge, this is the first paper to measure the empirical effect of agriculture
on economic growth in Zambia at a national level, which further recommends policy paying attention
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to examples of countries previously in a similar situation to Zambia. This paper is divided into five
sections. Section 2, which follows, gives an overview of the economy and agriculture, which also pays
attention to Zambian agricultural and geographical dynamics, the agricultural products produced,
the challenges faced, and some current policies. Section 3 considers the data and methodology
of the empirical measurement of the effect of agriculture on economic growth. Section 4 presents
the empirical results and discussion, with a focus on empirical examples which the country can derive
lessons from. Finally, Section 5 concludes and makes recommendations.

2. Overview of the Economy and Agriculture in Zambia

This section looks at a summary of selected macroeconomic indicators, sectors contribution to
GDP, as well as an overview of agriculture in Zambia, which includes geographical dynamics, foods
grown, agricultural policies, and challenges facing the sector.

2.1. Macroeconomic Indicators

In the years 2017 and 2018, the economy’s real GDP growth was at 3.40% and 3.79%, respectively [9].
The economy continued with its reliance on copper, while production only increased by less than 4%
in the year 2018 [24]. The economy has experienced huge fiscal deficits due to its debt servicing. This
resulted from an escalation in capital investments by the state, leading to a rise in the debt–GDP ratio
from 25% to 61% between 2012 and 2016 [24]. According to the world bank [9], in 2015, the percentage
of the population living below the poverty threshold exceeded 57.5%. Some other macroeconomic
indicators, such as GDP per capita, unemployment, and the inflation rate from the years 2015 to 2018,
are indicated in Table 1:

Table 1. Macroeconomic indicators.

2015 2016 2017 2018

GDP per capita (USD) 1641.005 1652.284 1658.823 1672.345
Unemployment (%) 7.45 7.37 7.21 7.21

Inflation (CPI) 10.11 17.87 6.58 7.49

Source: World bank [9].

As noted in Table 1, the average unemployment rate for the period 2015 to 2018 was approximately
7.31%. The inflation rates for the years 2015, 2016, 2017, and 2018 were 10.11%, 17.87%, 6.58%, and
7.49%, respectively. The highest value in CPI for the year 2016 was attributed to a depreciated currency,
increased electricity tariffs, and lower supply of food commodities. In the years 2015, 2016, 2017, and
2018, the per capita GDPs were US$ 1641.005, 1652.282, 1658.823, and 1672.345, respectively.

2.2. Contributions to GDP by Sector

As Rostow [10] alluded to earlier, each stage of development has various sectors contributing
differently to the national income. A 2016 World Bank and Organization of Economic Corporation and
Development (OECD) report on agriculture prospects and challenges, reviewed in 2016, suggested
that agriculture accounted for more than one-fifth of most SSA economies, such Zambia, Nigeria, DR
Congo, Ghana, Mozambique, Uganda, Sudan, Malawi, Kenya, Tanzania, Mali, Ethiopia, and Chad [25].
In Zambia, agriculture’s contribution to GDP was supported by other sectors, namely manufacturing,
services, and mining. Figure 1 reviews the contributions to GDP by these sectors for the period 1983
to 2017.
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Figure 1. Contribution to GDP by Sectors in terms of value addition from 1983 to 2017. Source: Authors’
computations from World bank [9].

As indicated above in Figure 1, services were the highest contributor to GDP with its contribution
averaging around 40% over the prescribed period. Agriculture played a fundamental role just
behind, ranging between 15% and 25% over the period of review. Manufacturing started off well, but
later had a sharp decline in the early 1990s and since then has had the lowest and least significant
contribution to GDP. Mining’s contribution to economic output has been fluctuating up and down,
with its inconsistency being due to unstable global copper prices. This has created concerns over its
prolonged role in economic growth with sustainable development in view and the knowledge that
copper is a non-renewable resource.

2.3. Agriculture Situations, Food Products, and Rainfall Patterns

Zambia has an estimated land area of 75 million hectares (752,000 km2). Nearly two-thirds of
that area is made up of medium to high potential land for agriculture production, with annual rainfall
ranging between 800 to 1400 mm. This makes it a suitable habitat for a variety of crops, including fish
and livestock. Despite the abundance of pastoral and arable land, over two-thirds of it is underutilized.
The country has three regions—regions 1, 2, and 3—which cover the country’s ten Provinces: Central,
Copperbelt, Eastern, Luapula, Lusaka, Northern, Muchinga, North-Western, Southern, and Western.
Region 1 covers 12% of the total land area and has the lowest rainfall, with less than 800 mm annually.
Region 1 mainly lies in parts of Southern, Eastern, and Western provinces. The suitable crops grown
there are cotton, sesame, sorghum, groundnuts, beans, sweet potatoes, cassava, and millet, and
the region has vast potential for irrigation. Region 2 receives between 800 and 1000 mm annual rainfall.
Its covers 42% of the country’s total land area and is subdivided in two—regions 2a and 2b. Region 2a
extends to Central, Lusaka, and parts of the Eastern Provinces. Crops grown in this region include
maize, cotton, tobacco, sunflower, soybeans, irrigated wheat, and groundnuts. This area is also ideal
for flowers, paprika, and vegetable production, with its sub-region also suitable for beef, dairy, and
poultry production. Region 2b covers parts of the Western province and has sandy soils. The region is
ideal for cashew nuts, rice, cassava, millet, and vegetables, with its sub-region deemed suitable for
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beef, dairy, and poultry production. Region 3, which consists of the Copperbelt, Luapula, Northern,
Muchinga, and North-Western provinces, constitutes 46% of the total land area and receives an annual
rainfall of between 1000 and 1500 mm. It mainly constitutes highly-leached acid soils and has potential
for growing millet, sorghum, groundnuts, coffee, sugarcane, rice, and pineapples. The map in Figure 2
shows the geographical, rainfall, and regional dimensions of Zambia.
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2.4. Government Agriculture Development, Policies, and Challenges

As far as government priorities are concerned, at least 60% of public spending towards agriculture
is spent on maize, which is cultivated by 98% of smallholder households, which occupy over 54% of
agricultural land [27]. According to the National Agriculture Policy Draft, NAP [28] under the Ministry
of Agriculture, livestock contributes 7% to GDP, with 42% and 21% deemed suitable for landmass living
and rangeland grazing, respectively. Fisheries also contributed 70,000 metric tons, which constituted
3.2% of annual GDP [27]. Zambeef Product Ltd., which is publicly listed on the Lusaka Stock Exchange
(LUSE) and London Stock Exchange Alternative Investment Market (AIM), is a leading player in
Zambian agribusiness. It also exports agri-products, generating over US$ 300 million in revenue across
the region. In 2010, over 3,042,000 people, which constituted 65% of the labor force, were directly
or indirectly employed by the agricultural sector [28]. Zambia is landlocked with eight neighboring
countries and has vast endowment in terms of rivers, lakes, and underground water, which represent
over 40% of Southern and Central Africa’s water bodies, most of which are fresh [23].

The NAP was instituted on behalf of the Government of the Republic of Zambia. This Policy
provides policy guidelines for the development of the agricultural sector. This policy is a product
of extensive consultations between the Ministry of Agriculture and Livestock (MAL) and other
stakeholders in the agricultural sector. It encompasses key facets of the agricultural sector, namely,
support to agricultural research and extension services, sustainable resource use, the promotion of
irrigation, food, and cash crop production, agro-processing, agricultural marketing and trade, livestock,
and fisheries’ development. The institutional and legislative framework, support to co-operatives and
other farmer organizations, and crosscutting issues, such as gender mainstreaming, HIV and AIDS, and
the mitigation of climate change, are also addressed by the policy. This was part of the government’s
previous fifth, sixth, and now the seventh national development plans. The incumbent national
agricultural policy runs concurrently in support of the current seventh national development plan,
which runs from 2016 to 2021. Over the years, the government has supported the proliferation of
agriculture through the Food Reserve Agency (FRA), which was established in 1995. The FRA offers
support to domestic farmers in the form of availing credit facilities, providing farmers with relevant
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farming information and market access through the buying of farm products, such as maize. This is
ordered to ensure national food security, considering that the state is the custodian of the welfare of its
citizens. Providing the farmers with a market for their business gives them a source of income.

Despite government support toward agriculture through the NAP and FRA, the industries
face several challenges. Amongst the challenges facing the industry are overreliance on rain-fed
agriculture compounded by low levels of irrigation, low levels of agricultural mechanization among
smallholder farmers, low private sector participation in agricultural development, and limited access
and availability to agricultural finance and credit facilities. Others include a de-escalation in investment
towards agricultural research and development, the unsustainable use of natural resources, and lower
resilience to the effects of climate change.

3. Data and Methods

Annual data were collected from the World Bank’s World Development Indicators for the period
1983 to 2017. The variables were real GDP growth, agricultural value-added as a percentage of GDP,
manufacturing value-added as a percentage of GDP, services value-added as a percentage of GDP, and
mineral rent as a percentage of GDP (which was a proxy for mining). For mining, the values for 1998,
1999, and 2001 were missing. In order to account for them, extrapolation using a linear formula was
used. Stata 14 was used for the analysis of the results. Table 2 presents the descriptive statistics for
each variable.

Table 2. Summary statistics of key variables (1983–2017).

Variable Symbol Definition Mean Std. Dev. Min Max

Economic growth EG Annual % growth 3.788 3.941 −8.625 10.298
Agriculture AG Value added (% GDP) 13.520 4.939 4.02 30.48

Manufacturing MANU Value added (% GDP) 14.561 9.044 6.19 33.35
Services SER Value added (% GDP) 42.798 10.154 21.45 56.22
Mining MIN Value added (% GDP) 8.878 6.371 0 19.17

Source: Authors’ computations from World bank (2020).

The general formulation of the model is indicated below:

EG = f (AG, MANU, SER, MIN) (1)

where EG, AG, MANU, SER, and MIN represent economic growth, agriculture value added as
a percentage of GDP, manufacturing as a percentage of GDP, services as a percentage of GDP, and
mineral Rent as a percentage of GDP, respectively.

The stochastic form of the model is:

EGt = a0 + a1AGt + a2MANUt + a3SERt + a4MINt + Ut (2)

where a0 is the Intercept; a1, a2, a3, and a4 are coefficients for agriculture, manufacturing, services, and
mining. They are expected to have a positive sign; Ut is the Stochastic term (unobserved).

3.1. Econometric Procedure

Below are the econometric steps for our analysis of the paper.

3.1.1. Unit Root Test

As an initial first step, the variables ought to be checked for the presence of a unit root. This is
an important step, noting that variables with a unit root or non-stationary data are less successful in
explaining a larger fraction of the results being interpreted and hence misleading [29,30]. To check for
the existence of a unit root, the widely used Augmented Dickey–Fuller (ADF) is used. The ADF test is
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widely preferred because it accounts for serial autocorrelation [31]. The general form of the ADF is
indicated below:

∆Yt = β1 + β2 + δYt−1

m∑
i=1

α∆Yt−1 + Et (3)

where ∆Yt = related variable, β1, β2, δ, α = Parameters in the model, t = time trend, Et = Gaussians
white nose with zero mean and possible auto correlation represented by time t.

The ADF performs similarly to the Phillips–Perron (PP) test [32]. Both tests have the null
hypothesis of the unit root indicating non-stationarity with the alternative hypothesis indicating
otherwise. Usually, tests such as the ADF and the PP do not account for shocks and structural breaks
in time series data. In most instances, a structural break is mistaken for unit root. In order to address
these defects and account for the presence of structural breaks in time series data, the Zivot–Andrew
(Z–A) test was used as a confirmatory stationarity test [33]. For the purpose of this paper, the ADF and
Z–A tests sufficed.

3.1.2. ARDL Bounds Test

The level of integration for stationary variables help in determining the appropriate methodology
to use when performing time series analysis. The Autoregressive Distributive Lag (ARDL) Bounds
Tests is appropriate when analyzing variables that have an order of integration I(0) and I(0) or only
I(1) without I(2) or a higher-order [34]. This addresses the limitations of Engle and Granger [29]
and Johansen and Jeselius [35], which limit the cointegration steps to variables of the same order
of integration I(1). The maximum lags for each of the variables were determined using the Akaike
Information Criterion (AIC), and the long-run relationships between the items tested, including
the short-run impact of agriculture on economic growth, as the paper’s objectives indicated. The model
representation for the ARDL is represented below:

∆EGt = σ0 +
p∑

i=1
σ1i∆EGt−1

+
p∑

t=1
σ2i∆AGt−1

+
p∑

i=0
σ3i∆MANUt−1

+
p∑

i−0
σ4i∆SERt−1

+
P∑

I=0
σ5i∆MINt−1 + λ1EGt−1 + λ2AGt−1 + λ3MANUt−1 + λ4SERt−1

+λ5MINt−1 + Et

(4)

∆ is the difference operator: p denotes lag length; σ0 is the constant term; σ1i, σ2i, σ3i, σ4i are error
correction dynamics; λ1, λ2, λ3, λ4, λ5 are long-term coefficients; Et is the white noise disturbance term.

The ARDL bounds test uses the Wald F test to determine the presence of cointegration amongst
the variables. The null hypothesis indicates the absence of cointegration against the alternative
hypothesis which indicates otherwise. This step is done over two bounds, the lower bound and
the upper bound. The existence of a Wald F statistic lower than the lower bound indicates the absence
of cointegration. Conversely, a Wald F statistic greater than the upper bound implies the presence of
cointegration in the variables. The results are inclusive when the Wald F test is in between.

3.1.3. Diagnostic and Stability Tests

The model, and particularly its error term, had to undergo some diagnostic tests in order to
examine the integrity of the model. The tests included checking for the presence of autocorrelation
in the error term, homoskedasticity (which means constant variance around the error term), and for
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normality [36]. According to Woodridge [36], the null hypothesis, which indicates the absence of serial
correlation, heteroskedasticity, and the presence of normality, is desirable. The model’s level of stability
was also checked using the CUSUM squares test.

4. Results and Discussion

4.1. Unit Root Results

Table 3 shows the results for stationarity using the ADF and Z–A tests.

Table 3. Unit root results.

Variable Test Level First Difference

Statistic 5% Critical Statistic 5% Critical

Economic
growth

ADF −0.972 −3.572 −5.509 * −3.572
Z–A −3.190 (2011) −4.42 −5.949 * (2005) −4.42

Agriculture ADF −2.610 −3.564 −5.112 * −3.572
Z–A −5.077 * (1993) −4.42 −4.42 * (1989) −4.42

Manufacturing ADF −2.033 −3.568 −4.042 * −3.568
Z–A −3.731 (2000) −4.42 −5.017 * (1994) −4.42

Services
ADF −2.501 −3.564 −5.861 −3.564
Z–A −2.642 (1990) −4.42 −6.198 * (1996) −4.42

Mining ADF −2.400 −3.572 −3.784 * −3.572
Z–A −3.112 (2000) −4.42 −4.632 * (1992) −4.42

Note: ADF test is tested with constant and trend. * indicates significance at 5% level of significance. Year of
structural break is indicated in brackets for Z–A test. Source: Authors computations (2020).

From our graphical presentation in Figure 1, all of the variables exhibited properties of some
structural breaks at some point. Hence, the Z–A test helped us detect the presence of both unit root
and structural breaks and was used as a confirmatory test for our ADF test. The results are shown
in Table 3. In level form, agriculture was stationary using the Z–A test. The first difference indicates
that all the variables were stationary and significant with both the ADF and Z–A tests except services,
which was insignificant using the ADF test. The unit root results seemed to exhibit a mixture of I(0)
and I(1) variables. Based on our unit root tests, with variables with a mixture of I(0) and I(1) orders of
integration, the ARDL and Bounds Test was used where the AIC criterion established the maximum
lag for each variable as 1 for economic growth, 1 for agriculture, 0 for manufacturing, 0 for services,
and 0 for mining.

4.2. ARDL Bounds Test Results

Table 4 shows the results of the ARDL Bounds Test for cointegration with the Wald F statistics.

Table 4. ARDL Bounds Test.

[I_0] [I_1] [I_0] [I_1] [I_0] [I_1] [I_0] [I_1]

L_1 L_1 L_05 L_05 L_025 L_025 L_01 L_01
k_4 2.45 3.52 2.86 4.01 3.25 4.49 3.74

F statistic = 10.315

Source: Authors’ computations (2020).

The Wald F statistic is greater than the upper bound, implying the presence of cointegration in
the variables, as indicated in Table 4, where the F statistic of 10.315 is greater than 2.45, 3.52, 2.86,
4.01, 3.25, 4.49, 3.74, and 4. Therefore, the null hypothesis of no cointegration is rejected. Table 5
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shows the ECM results coming from the cointegration tests, as well as the short-run results from
agriculture towards economic growth. The ECM term was negative and statistically significant, which
implies a long-run relationship between the variables—agriculture, manufacturing, services, and
mining—towards economic growth. The short-run effect from agriculture to economic growth was
also positive and statistically significant, as Table 5 further suggests.

Table 5. ARDL results.

Dependent Variable: Economic Growth

Coefficient Std. Error

ECM term −0.906 *** (0.157)

Long-Run

Agriculture 0.342 * (0.174)
Manufacturing 0.0222 (0.135)

Services 0.371 ** (0.144)
Mining 0.172 ** (0.0828)

Short-Run

Agriculture 0.428 *** (0.144)
Constant −16.63 * (9.581)

N 34 Adjusted R2 0.710
R2 0.763 Model (1,1,0,0,0)

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Source: Authors computations (2020).

4.3. Diagnostic and Stability Tests Results

The model diagnostic tests for autocorrelation, heteroskedasticity, and normality are indicated in
the Table 6.

Table 6. Diagnostic tests.

Problem Test p-Value

Autocorrelation Breusch–Godfrey LM 0.3677
Heteroskedasticity White’s 0.3233

Normality Shapiro–Wilk W 0.63218

Source: Authors’ computations (2020).

In all instances, the null hypothesis for no autocorrelation, homoscedasticity, and for normality,
which were all desirable, was accepted with the p-values of 0.3677, 0.3233, and 0.63218, respectively.
This showed that the model was good for our analysis and interpretation. The figure below shows
the results of the tests for the stability of the model using the CUSUM squares test.

Figure 3 indicates a stable model with its output line within the 10% boundaries, as indicated by
the dotted line in between the parallel lines in the output figure.
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4.4. Discussion and Policy Lessons

The ARDL results, which are indicated in Table 5, show that there is a long-run relationship amongst
the variables of economic growth, agriculture, manufacturing, services, and mining. The ECM term is,
as expected, negative, below 1, and significant, meaning that our model converges to the long-run.
The speed of adjustment is 90.6%. More intuitively, this result means that a shock on economic growth
in the short-run takes about 1.1 years to clear. In both the short-run and the long-run, the impact of
agriculture on economic growth is positive and significant at 1% and 5% with respective coefficient
values of 0.428 and 0.342 in the short-run and long-run periods, as shown in Table 5. This finding agrees
with the findings of Enu [3]. Regarding the short-run and long-run significant effect of agriculture on
economic growth, several studies noted similar statistically significant long-run relationship between
agriculture and economic growth, as was the case with Moussa [12] and Sertoğlu et al. [6]. The results
of the paper cited agree with the alternative hypothesis that agriculture has a significant impact
on economic growth. Other studies found strong causality running from agriculture to economic
growth [5,7]. Agriculture has proved externality effects on growth with its growth multiplier of 1.54 in
Ethiopia [19]. On the contrary, the case of Iran suggested a low agricultural productivity effect, resulting
from inputs of capital, labor, and further recommended strong capital investments in agriculture [11].
Zambia is like any other developing country in the SSA region in its initial stages of development,
where agriculture still plays an essential role in accelerating economic growth [4]. Our findings indicate
that, in the long-run, the impact of agriculture on economic growth is significant, as are the impacts of
services and mining. The findings of this paper indicate some form of consensus with most studies,
namely that agriculture is an important ingredient for the economy, and it could help to improve
the standard of living and help to supplement economic growth if properly managed.

Countries where agriculture significantly contributed to economic growth had one thing in
common, that being prioritization. The conclusion of this section looks at lessons learned from
their agriculture policies and priorities. In the case of developing countries, Matsuyama [4] and
Moussa [12] observed that countries that capitalize on their agricultural comparative advantages,
such as good rainfall, nutritious soils and grazelands, by escalating the growth of arable and pastoral
farming are likely to have a larger agricultural contribution and also affect economic growth. For
example, in the case of Ghana, the focus on cocoa production strongly impacted economic growth
and development [3]. Even some notable transitional economies, such as Brazil and China, once
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diverted their capital and labor towards agriculture, giving developing countries a model to follow.
Brazil advanced on its geographical comparative advantage by investing in its irrigation, agriculture
technology and machinery, building capacity, and food processing, leading to exports of nearly
US$ 80 million per year by exporting soybeans, oilseeds, beef, broilers, and by being a top global
exporter of coffee, sugar, and sugar-based ethanol, with exports constituting over 45% of its total
exports [37]. Further, Tiffin and Irz [7] and Mapfumo et al. [17] observed that the proliferation of
research and development, financial incentives, extension services, and price incentives to farmers
were a catalyst for growth, as was the case with selected developing countries and Zimbabwe (some
years ago), respectively. Additionally, the proper and adequate use of energy can serve as a catalyst
for agriculture sustainability [38]. In a similar light, Procházka et al. [39] further acknowledged that
it is key for water-resourced countries to utilize their abundant water to prevent drought, as was
the case in some Middle Eastern countries. In order to do so, states need to support their farmers with
environmentally friendly agricultural techniques, which help to de-escalate the effect of global warming,
which was alluded to [40]. Extension services can increase productivity, as was the empirical case with
China. China’s reforms were two-fold, aimed at domestic support and global expansion. These were
instituted by providing producers with incentives and providing them with a legal framework, such
as property rights and later the liberalization of the agro-system, which led to increased agricultural
exports, especially after China became part of the World Trade Organization (WTO) in 2001 and
beyond [41]. China supports firms with enabling food-processing industries such as canned fish,
beef, pork, and vegetables, which have escalated their export values and revenues, something that
the Zambian government can emulate, considering its abundance in food options as earlier alluded
too. Furthermore, agriculture-focused companies, such as Lucky Star and Nestle, should be allowed
to make partnerships with the state by setting up their food-processing factories in order to support
the government and domestic farmers, including entrepreneurs, which has increased revenue and
helped escalate economic development [42]. Another notable policy limitation to agriculture in most
developing countries is the government’s inability to provide infrastructure, which was a hindrance to
economic growth in Ethiopia [19]. Effective agricultural policy will stimulate development and improve
Zambia’s global innovation (which proliferates sustainable economic growth), where Zambia was
ranked 120 out of 140 countries [43]. Kotyza and Tomšík [44] showed that the state plays a fundamental
role in using agriculture to stimulate sustainable economic growth, which can be through supporting
green technologies, credit facilities, and the processing of food industries as transitional and advanced
economies have done [45–47]. The last section will conclude by deriving lessons from our findings
and making some policy recommendations on how Zambia could use similar approaches to escalate
agricultural output and escalate economic growth.

5. Conclusions and Recommendations

Well-structured agricultural and development policies will help the country in attaining some
notable SDGs, such as the complete eradication of poverty and hunger, improved health and wellbeing,
including decent work and economic growth. These policies are necessary as they help to enable food
security, which helps in improving the standards of living in the country and in securing Zambia’s
place as a regional breadbasket, particularly in view of the food crisis in neighboring countries, such
Malawi, Mozambique, and Zimbabwe. In the past, the government has tried to provide a market
for farmers by buying some of their products through the FRA. Despite having a positive effect on
economic growth, the agricultural industry has experienced challenges. The reliance on mining, as well
as the growing services sector, has led to the migration of the labor force, particularly the educated labor
force, towards those sectors. This has contributed to the decline in agriculture’s contribution to GDP,
and consequently economic growth. In the past few years, droughts have greatly affected the economy,
with poor rainfall leaving farmers, particularly small-scale farmers, at a disadvantage. Other challenges
that have led to the declining share of agricultural contribution to GDP include poor infrastructure,
lack of finance for farmers, low private-sector participation, diminished investment in agricultural
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research and development, limited access to the markets, and delay in the delivery of making inputs.
The lack of market is because much of the ready market is only in urban areas, despite farmers being
spread across the country, and the poor roads and infrastructure have worsened the farmers’ levels of
productivity and, consequently, revenue. Noting that agriculture is a key ingredient that contributes to
economic diversification through creating employment and enabling food security, the main objective
of this paper was to examine the impact of agriculture on economic growth, which was positive and
significant, and in agreement with the alternative hypothesis postulated earlier in the first section. In
examining this impact, the ARDL Bounds Test was used. The effect of agriculture on the economy was
significant in both the short-run and long-run, with a unit improvement in agriculture affecting growth
by 0.428 and 0.342, respectively. It is worth noting that the odds of improvements in agriculture and
economic wellbeing are in Zambia’s favor. This is because the economy has a geographical comparative
advantage with an abundance of natural wealth, such as over 40% of the fresh waters in Southern and
Central African regions, and over two-thirds of underutilized fertile and grazing lands, supported by
communities that are passionate about farming. The discussion in the previous section has shown
how countries, such as China and Brazil, invested in a similar comparative advantage and, as a result,
escalated their economic potential. Learning from those two countries, and including other examples
mentioned earlier, Zambia can improve agriculture and economic growth by directing policy in at least
three ways:

1. Provide resources that enable research and development and ensure the availability of a legal
framework which protects property rights for farmers.

2. Develop infrastructure and direct investment towards growing food-processing zones, including
the promotion of exports.

3. Develop irrigation techniques and the use of solar and other renewable energy sources which
will ensure a continued supply of farm produce despite changing climate dynamics.

The effect of the COVID-19 global pandemic has emphasized the need for a sustained agricultural
sector and its importance in food security and sustainable economic growth. This research has shown
that, with the vast potential of agriculture in Zambia, its economic and social benefits on the country and
region at large can be more profound. Future research could consider the role of the combined effects of
the agriculture and emerging services sector on economic growth and the human development index
on the African continent, including the low-income and middle-income countries, and the assessment
of institutional and policy directions with Africa’s Agenda 2063.
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