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Abstract 

Macrostability continues to influence the performance of the agricultural industry within the economy through 

various macroeconomic factors. The performance of the agricultural industry in Nigeria is also influenced by the 

state of the macroeconomic environment since it is sensitive to the international business environment. Therefore, 

this study focuses on analysing the impact of particular macroeconomic factors on agricultural performance in 

Nigeria for the period of 1981 to 2024, considering the following independent variables: exchange rate, inflation 

rate, lending interest rate and foreign direct investments, while agricultural performance is measured through 

agricultural value added to GDP. The impact of exchange rates on agricultural performance is significant in the 

short run but insignificant over the long run. Agricultural performance is impacted by exchange rates in the short 

term through quick adjustments, but this influence fades over time because of economic adjustment mechanisms. 

Lending interest rate is significant in the long run, indicating that higher borrowing costs reduce agricultural 

performance over time. Inflation rate and foreign direct investment are insignificant in the long run, although 

inflation is significant in the short run, while foreign direct investment is only significant through lagged effects, 

indicating delayed transmission rather than immediate or sustained impact. The error correction term is negative 

and significant, confirming adjustment toward long-run equilibrium. The study concludes that lending interest 

rate plays a more important role in determining agricultural sector performance in Nigeria in the long run, while 

exchange rate and inflation mainly influence short-run dynamics, and foreign direct investment remains weak in 

both periods. This indicates that agricultural performance in Nigeria is more sensitive to credit conditions than to 

external capital flows or price level changes in the long term. As such, policies should be directed toward 

improving access to affordable credit, maintaining exchange rate stability in the short run, and strengthening 

financial conditions within the agricultural sector. 

Keywords: Agricultural Performance, Exchange Rate, Inflation, Interest Rate, Foreign Direct Investment, ARDL 

Model, Nigeria. 

 

1. INTRODUCTION 

The performance of agriculture plays an important part in determining the economic 

development of emerging nations such as Nigeria, considering its importance in terms of 

contributing to production, job creation, food security, and the entire process of economic 

diversification. The part played by the agricultural sector in the economy cannot be overstated, 

because it encompasses how much agriculture contributes to structural change in the country 

towards sustainable development. For a long time, Nigeria has depended on agriculture for its 

major non-oil sector through its extensive arable lands and favorable climate (Sale, 2025). 

Nevertheless, agricultural performance in the country has been hindered by the existence of a 
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very unstable macroeconomic environment, marked by continuous depreciation in the value of 

the currency, inflation, high-interest rates, and foreign direct investment, which are key to the 

process of production and investment (Kiri & Mustapha, 2025).Although some economic 

approaches posit that exchange rate depreciation could be useful in increasing competitiveness 

and encouraging foreign direct investment in productive industries like agriculture by reducing 

the cost of assets (Okafor et al., 2021), there are those who argue that exchange rate 

depreciation causes increased costs of production because of the increased prices of imported 

equipment, fertilizer, and agrochemicals, leading to a disincentive for sustained growth in 

agricultural activities (Udoji et al., 2024). However, agricultural output in Nigeria has 

increasingly been dependent on macroeconomic uncertainty, where exchange rates and foreign 

investments have been employed as indicators of economic feasibility (Ananwude et al., 2025). 

A constant conflict between the wealth effect and cost of production effect defines the 

theoretical link between foreign exchange movements and agricultural performance in Nigeria. 

According to the IMF eLibrary, a depreciated local currency theoretically promotes foreign 

direct investments into agriculture because it reduces the costs involved when foreign firms 

enter the industry, allowing them to buy land, agricultural business resources, and labor at lower 

foreign currency prices (Iorember et al., 2024). This investment flow would improve 

agricultural production in terms of technology, mechanization, and modernization of the 

agricultural system. On the contrary, continuous devaluation of the local currency within an 

economy highly dependent on importing agricultural inputs like fertilizers, irrigation systems, 

agricultural machinery, and agrochemicals makes the cost of production higher than the 

possible advantages (Zang & Xia, 2025). The dual impact creates a challenging production 

scenario for the agricultural industry, whereby policymakers and investors have to weigh the 

benefits of foreign capital investment against the costs involved. 

The recent trend witnessed in the Nigerian economy revolves around the adoption of drastic 

monetary measures to correct inherent structural weaknesses (Tyoga et al, 2026). In June 2023, 

the Central Bank of Nigeria (CBN) unified various exchange rates, introducing an arrangement 

based on “willing buyer, willing seller”, with an immediate adverse impact on the value of the 

Naira. This was meant to improve transparency and resolve the backlog in foreign exchange 

transactions. Unfortunately, it resulted in a significant decline of over 40% in the value of the 

Naira in just one year against the US dollar (Emmanuel, 2026). This situation has brought about 

drastic changes in the macroeconomic environment under which agriculture operates, 

especially through the increase in costs incurred when purchasing inputs and also 

macroeconomic uncertainties in investment decisions. In addition, there have been changes in 

the risk environment for foreign direct investment, thereby affecting the inflow of capital in the 

production process including agriculture since some foreign investors are scaling down their 

operations or exiting the industry. 
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Figure 1: Foreign Direct Investment (% GDP) Trend in Nigeria 1981–2024 

The history of macroeconomic performance in Nigeria has been marked by substantial 

volatility as can be seen from the foreign direct investment (FDI) and exchange rate changes 

during the past four decades. As shown in Figure 1, there has been great fluctuation in the case 

of FDI inflows. The FDI inflows in the early 1980s were low but there has been a surge in the 

FDI inflows of the later 1980s and mid-2000s. But after 2011, the FDI inflows have gone 

through several declines indicating limited investments by foreign companies in Nigeria. 

To complement this narrative, Figure 2 presents the trend of the Exchange Rate (LCU per US$), 

highlighting the systematic and aggressive decline in the value of the Naira versus the US 

dollar. In contrast to the stable trends from the earlier decades of the 1980s and up until the 

sudden vertical jumps after the currency flotation reforms in 2023, this graph shows the drastic 

reduction in the currency’s worth. Together, these graphs serve as visual proof for the reason 

for undertaking this study – the scissors effect between the increasing inflation and declining 

exchange rate results in a risky business environment. The visual information clearly indicates 

that the cost of conducting operations and servicing debts has risen to an extent that could 

discourage any foreign direct investment regardless of the wealth effect brought about by a 

weaker currency. 
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Figure 2: Exchange Rate (LCU per US$) Trend in Nigeria 1981–2024 

Besides exchange rate movements, some of the most critical macroeconomic factors 

influencing agricultural production in Nigeria include inflation and interest rate levels. The 

country has been experiencing sustained hyperinflation that rose beyond 33% in early 2024, 

which has had negative impacts on consumer demands, costs of production, and increased the 

cost of financing agriculture in Nigeria (NBS, 2025).The high-interest rate policy adopted to 

mitigate the effects of inflation has made it harder for farmers and agricultural businesses to 

borrow money, hence reducing their growth and production capacity (Akpan & Umoren, 2021). 

The situation has rendered the agriculture industry in Nigeria vulnerable to any changes in the 

macroeconomic environment. 

As a result, the flow of agricultural finance and investments, including foreign direct 

investment, has been limited, with more focus on volatile short-term capital flows within the 

overall financial context (Sale, 2025). The current study is motivated by the immediate need to 

empirically examine the effects of modern macroeconomic shocks on agriculture value 

addition in Nigeria. Through an analysis of data from 1981 to 2024, the study intends to 

establish the degree to which the depreciation of exchange rates, foreign direct investments, 

inflation, and interest rates affect agricultural performance, as well as whether capital flows 

externally can overcome macroeconomic instability in agriculture. The results from this study 

will be key in providing guidance on how to promote macroeconomic stability in Nigeria. 

Research Questions 

1) What effect does exchange rate depreciation have on agricultural performance in Nigeria? 

2) What is the effect of Foreign Direct Investment (FDI) on agricultural performance in 

Nigeria? 

3) How do macroeconomic variables such as inflation and lending interest rates influence 

agricultural performance in Nigeria? 

Research Hypotheses 

H01: Exchange rate depreciation has no significant effect on agricultural performance in 
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Nigeria. 

H02: Foreign Direct Investments have no significant effect on agricultural performance in 

Nigeria. 

H03: Macroeconomic variables such as inflation and lending interest rates have no influence 

on agricultural performance in Nigeria. 

1.1 Contribution of the Study 

This research adds to the existing body of knowledge by providing a detailed perspective on 

the relationship between macroeconomic instability and agricultural performance in a debt-

burdened emerging market. The specific contributions are as follows: 

Longitudinal Perspective: With the use of a strong 44-year-long database, the study covers 

numerous economic waves, including periods such as SAP, oil shocks, and most recently, the 

floating currency policy, giving it greater historical relevance compared to many current 

studies. 

Short-term vs Long-term Effects: The paper provides an important distinction between short-

term vulnerability and long-term effects on agriculture production in Nigeria, proving the 

country's high sensitivity to macroeconomic events like the devaluation of its exchange rates, 

but showing that the effects in the long run can be stabilized through changes in capital inflows 

and prices. 

Empirical Validation and Policy Framework: The results of this study will serve as an empirical 

basis for developing macroeconomic and investment policy frameworks, especially for the 

CBN and FMARD, which would improve agriculture output in Nigeria. This study will also 

assist in bridging the gap that exists regarding whether the wealth effect or cost effect has a 

stronger impact on agricultural output due to exchange rate changes and foreign direct 

investment inflows in Nigeria. 

 

2.  LITERATURE REVIEW 

2.1 Conceptual Review 

Agricultural performance is defined as the aggregate measures of how well the agricultural 

sector performs in an economy. It reflects the contribution of this sector to economic output, 

employment generation, food security as well as overall development goals. For many 

developing economies in structural transition, it is a measure of sectoral strength and resilience. 

The macroeconomic environment through exchange rate adjustments, inflation, interest rates 

and foreign capital inflows that affect production costs, investment behavior and the allocation 

of resources, is a crucial determinant of agricultural performance as well as its resilience to 

major shocks. 

Foreign Direct Investment (FDI) is the primary long-term capital inflows by individuals or 

business firms in one country into business operations in another country Micro, and it is 

usually associated with ownership of at least 10 percent of voting power in an enterprise 



  
  
 
 

DOI: 10.5281/zenodo.202847040 

118 | V 2 1 . I 0 5  

(Adeagbo & Jimoh, 2023). The key motivation is typically access to new markets, cheaper 

production costs, natural resources or technology. FDI may include the sustainment of an 

identical business overseas or integration into a different level of the supply chain, e.g. 

acquiring input suppliers (CFI, 2019). It usually consists of equity capital, retained earnings, 

and short- or long-term loans. FDI however, can also lead to productivity gains, employment 

increases, technology transfer in addition to being part of the knowledge economy but leads to 

possible crowding out local firms and increased vulnerability of shocks from outside (Adewale 

et al., 2024). 

Exchange rate depreciation means the decrease in the value of a domestic currency relative to 

foreign currencies which may be influenced by different factors such as trade deficits and 

inflation due to widespread monetary compulsions, weak investor confidence or also weaker 

reserves. For Nigeria, it is reflected in the gradual depreciation of its Naira against that US 

dollar. A depreciation raises the cost of imports and lowers the relative price of exports, which 

would improving trade balances but can come at a cost in terms of accelerating inflation and 

loss of purchasing power (Dogru et al., 2019). It can be caused by oversupply of currency, poor 

demand, extremely high inflation, debt burden, political instability or even interest rate 

differential that are not helpful. Despite supporting external competitiveness, however, the 

speed with which depreciation occurs may discourage investment in export industries and 

increase economic instability—and for import-dependent economies such as Nigeria (Mesagan 

et al., 2018), increase the cost of imported inputs and machinery. 

Macroeconomic determinants refer to the large-scale economic factors such as inflation and 

interest rates that dictate the terms of investment, affect national output, and impact 

multinational investment decisions. They have an impact on domestic investment and 

economic stability, together with FDI and exchange rates. Long term economic determinants 

consist of investments in infrastructure, machines, education, and health. Increases in 

efficiency, sound institutions, and political stability all enhance economic performance 

(Nguyen 2025; Bloomenthal 2025). 

2.2 Theoretical framework 

The theoretical framework of this study combines the Two-Gap Theory, the Eclectic Paradigm, 

and Froot and Stein’s Wealth Effect Model. 

According to the Two-Gap Model, the underdevelopment of the economy is hindered by the 

existence of two crucial gaps: the savings gap and the foreign exchange gap (Adegboye et al., 

2020). This model explains that while domestic savings cannot provide enough resources for 

investments, foreign exchange cannot facilitate the acquisition of capital items for productive 

activities like agriculture. Due to Nigeria's dependence on foreign resources for financing its 

economic activities and import-oriented mode of production, agriculture in the country is prone 

to savings and foreign exchange gaps, resulting in less domestic investment and high costs 

associated with foreign-exchange-driven imports of agricultural machinery, fertilizer, and 

technology (Adebayo and Gambiyo, 2020; Oladeji and Musa, 2022). In this case, foreign direct 

investment acts as a vital mechanism to ease the problem of financing constraints. 
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The Eclectic Paradigm (OLI Framework) provides an explanation of the circumstances in 

which companies engage in foreign direct investments. The framework suggests that such 

investments are motivated by ownership advantages, location advantages, and internalization 

advantages (Dunning, 2000). The Nigerian agriculture industry offers location advantages in 

terms of availability of fertile lands, favorable weather, and access to a domestic market. 

Nevertheless, there are limitations to these benefits due to macroeconomic instability factors 

such as exchange rate fluctuations, inflation, and expensive borrowings, which raise risks and 

lower investment appeal. Moreover, poor infrastructure and costly transport also contribute to 

the inefficiency and profitability of agriculture investments, thereby influencing domestic and 

international participation in the industry (Anochie et al; Akpan & Umoren, 2021). 

Froot and Stein's Wealth Effect Model describes how exchange rate movements affect foreign 

investment decisions in imperfect capital markets. According to Lajevardi and Chowdhury 

(2024), currency depreciation boosts international investors' relative wealth, allowing them to 

acquire domestic assets at lower actual costs than local investors. This mechanism implies that 

exchange rate depreciation may attract foreign direct investment in agriculture by lowering the 

acquisition price of farmland, agribusiness enterprises, and other productive assets. However, 

this effect coexists with growing production costs caused by imported inputs, resulting in 

competing dynamics that both affect agricultural performance (Lajevardi & Chowdhury, 2024). 

These theories demonstrate that agricultural performance in Nigeria is influenced by a number 

of capital limitations, investment location conditions, and exchange rate movements. They 

contend that exchange rate depreciation influences agricultural performance through both cost 

and investment channels, whereas foreign direct investment serves as a conduit for capital and 

productivity effects. Inflation and interest rate fluctuations intensify these relationships by 

influencing manufacturing costs and financing capacity. As a result, the study will determine 

whether exchange rate depreciation, foreign direct investment, inflation, and interest rates have 

a significant impact on agricultural performance in Nigeria. 

2.3 Empirical Literature 

The empirical findings show mixed evidence about the relationship between exchange rate 

dynamics, foreign direct investment, and agricultural performance in Nigeria. Enilolobo et al. 

(2021) discovered that both exchange rates and foreign direct investments had a negative 

impact on agricultural output, implying that depreciated currency rates and foreign investments 

cannot always contribute to productivity gains due to fundamental sector inefficiencies. 

However, Amunigun and Oluwoye (2025) found that exchange rate, inflation, interest rate, and 

national output are significant in affecting agricultural exports, whereby macroeconomic 

instability, mainly exchange rate volatility and inflation, adversely affect export 

competitiveness because of increased production costs. 

Similarly, Ananwude et al. (2025) found that foreign direct investment has a significant positive 

influence across agricultural sub-sectors, suggesting that the influence of foreign direct 

investment is dependent on proper channeling to production areas like agriculture, livestock, 

forest products, and fisheries. Akpan and Umoren (2021) discovered that exchange rate, 
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inflation, and interest rate significantly influence agriculture production, where inflation and 

interest rate decrease productivity due to high cost and low finance access, whereas exchange 

rate influences output differently during different time periods. Ibrahim et al. (2025) reported 

that inflation has a negative impact on agricultural output in the long term, interest rate 

constraints hinder the growth of the sector, and foreign exchange rates affect its performance 

both through costs and competitiveness. Chukwurimazu and Ezi (2025) showed further that 

exchange rate depreciation enhances the competitive advantage of exports in the long term but 

raises input costs in the short run, while higher interest rates decrease agricultural performance 

due to limited credit availability. 

Iorember et al. (2024) reported that exchange rates and agriculture expenses had a positive 

effect on agricultural value-added, whereas energy prices had a significantly negative effect, 

indicating the importance of macroeconomic uncertainty and input costs with varying impacts 

on domestic investments and households' consumption levels. Also, Utuk et al. (2024) found 

out that in the long run, exchange rate, foreign direct investments, and human capital positively 

affect the agricultural value added while GDP per capita negatively affects it, thereby pointing 

out the importance of maintaining stable exchange rates, inflows, investments, and improving 

human capital. 

Several studies found mostly weak or insignificant relationships. Munaji et al. (2025) 

discovered that interest rates have an insignificant negative influence on agricultural 

productivity, however agricultural credit variables such as bank loans had a greater impact. 

Adeagbo and Jimoh (2023) also found that foreign direct investment has a negative and 

insignificant impact on agricultural output since it is concentrated outside of the agricultural 

sector. Udoji et al. (2024) found that both the exchange rate and interest rate have positive but 

insignificant effects on agricultural output, indicating weak monetary variable transmission, 

whereas Okafor et al. (2021) discovered that the exchange rate has a significant effect on 

agricultural development, inflation has a negative effect, and the interest rate 

remains insignificant. 

Other studies show mixed findings on investment dynamics. Okonkwo et al. (2021) discovered 

a positive correlation between exchange rate and foreign direct investment, but Debayo and 

Gambiyo (2020) reported a positive but weak association between exchange rate and FDI, with 

interest rates having a negative effect on FDI. Adewale et al. (2024) showed that exchange rate 

movements had a significant effect on FDI inflows, whereas Ohajieze and Ozoekwe (2025) 

discovered that exchange rate movements have a greater impact on FDI and inflation in the 

short run than in the long run. Furthermore, Nwankwo and Allison (2021) conclude that interest 

rates have a significant impact on private investment. This demonstrates how loan availability 

influences decision-making regarding investments. 

Despite substantial academic research on the Nigerian agricultural and investment 

environment, there are still inconsistencies on the nature and scope of macroeconomic 

influence on agricultural performance. While some studies have shown greater agricultural 

output as a result of foreign direct investment and exchange rates, others highlighted cost 

problems and inefficient transmission. Furthermore, there is limited consideration for the 
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combined impact of exchange rates, foreign direct investment, inflation, and interest rates in 

one empirical model. This study aims to address the identified gap by employing a combined 

approach to analysing the impact of macroeconomic factors on agricultural performance in 

Nigeria from 1981 to 2024. 

 

3. METHODOLOGY 

3.1 Research Design & Data Sources 

The design utilised in this study is a quantitative research design, which employs ex-post facto 

methods based on analysis of already collected data to determine the relationship between 

variables without any external manipulation. The data utilised in the analysis are annual time 

series data from 1981 to 2024. Data are drawn from credible sources to ensure its validity. 

These data involve agricultural performance measured through agricultural value added, 

foreign direct investments, exchange rates, inflation rates, and interest rates obtained from 

World Bank World Development Indicators (WDI) and CBN Statistical Bulletin. 

3.2 Variability Definition & Measurement 

The Variables used for this study include Agricultural Performance as the dependent variable, 

and Exchange Rate (EXR), Foreign Direct Investment (FDI), Inflation Rate (INF), and Lending 

Interest Rate (ITR) as independent variables. Agricultural Performance is measured using the 

Agricultural Value Added (AVA) as an indicator of productivity, efficiency, and contribution of 

the sector to GDP within the agriculture industry in Nigeria (Iorember et al., 2024). EXR is 

measured as annual average official exchange rate of the Naira against the US Dollar and the 

influence of exchange rates on the performance will be achieved through pressure of input 

prices and export performance. FDI is calculated as net inflows expressed as a percentage of 

the GDP and it will represent long term foreign capital flows, which may increase agricultural 

productivity by ensuring efficient access to capital and technology transfer (Adeagbo & Jimoh, 

2023). INF is the annual percentage change in the consumer price index, depicting 

macroeconomic stability where persistent rise in inflation may cause higher production costs 

and reduce planning certainty in the agricultural industry, whereas ITR is the annual lending 

rate, reflecting the cost of borrowing where higher rates limit credit access, increase financing 

costs, and constrain agricultural investment.  

3.3 Model Specification 

The study employs the econometric model below to capture the effect of changes in exchange 

rates, foreign direct investments, inflation, interest rate, and agricultural productivity in 

Nigeria, both in the short run and the long run. The above equations are derived based on the 

following relationships: 

𝐴𝑉𝐴 = 𝑓(𝐸𝑋𝑅, 𝐼𝐹𝑅, 𝐼𝑇𝑅, 𝐹𝐷𝐼) 
Using econometrics, the regression model is stated as: 

𝐴𝑉𝐴 = 𝛽0 + 𝛽1𝐸𝑋𝑅 + 𝛽2𝐼𝐹𝑅 + 𝛽3𝐼𝑇𝑅 + 𝛽4𝐹𝐷𝐼 + 𝜖 
Where: 
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 AVA = Agricultural Value Added to GDP (% of GDP), Measure of agriculture 

performance 

 β₀ = Intercept term 

 β₁ – β₄ = Coefficients of the independent variables representing their respective impacts 

 EXR = Official exchange rate (Naira per US$) 

 IFR = Inflation rate (annual %) 

 ITR = Lending interest rate (annual %) 

 FDI = Foreign Direct Investment net inflows (% of GDP) 

 𝜖 = Error term 

In this model, Agricultural Value Added(AVA) is considered the dependent variable, whereas 

Exchange Rate(EXR), Foreign Direct Investment (FDI), Inflation Rate(IFR), and Lending 

Interest Rate(ITR) are explanatory variables to represent important macroeconomic factors 

affecting agriculture performance, where EXR denotes cost and competitiveness-related 

variables, FDI denotes foreign capital investments to increase the efficiency of agriculture 

through transferring technology and financial benefits, IFR indicates the effects of price 

volatility on the cost of production, and ITR represents financial conditions through borrowing 

expenses. These variables have been taken collectively in order to consider the short-term as 

well as the long-term relationships between them, along with the natural log of exchange rates 

to enhance linearity and variance stability as well as enable the calculation of elasticity. It must 

be noted here that the selected time frame of analysis (1981-2024) covers different 

macroeconomic phases in Nigeria. 

3.4 Estimation Technique 

The ARDL-ECM framework is used in the study to examine the short- and long-run 

relationships between agricultural performance and its macroeconomic variables. It is 

appropriate for variable integration of order I(0) and I(1), allowing for flexible modeling of 

mixed stationarity qualities (Akpan & Umoren, 2021). The ARDL component captures the 

short-run effects of the exchange rate, foreign direct investment, inflation, and interest rates, 

whereas the ECM records the adjustment to long-run equilibrium, where a negative and 

substantial error correction term shows convergence following shocks (Ibrahim et al., 2025). 

There are three stages to the estimating process. First, a Bounds Test with an F-statistic 

examines the long-run relationship between Agricultural Value Added and Exchange Rate 

(EXR), Foreign Direct Investment (FDI), Inflation Rate (INF), and Lending Interest Rate 

(ITR), with cointegration established when the F-statistic surpasses the upper bound. Second, 

long-run coefficients are estimated to account for equilibrium effects. Third, an Error 

Correction Model (ECM) is used to capture the short-run dynamics and adjustment speed. 

Furthermore, diagnostic tests such as the Breusch-Godfrey serial correlation test, 

heteroskedasticity test, and CUSUM stability test are used to assess model reliability and 



  
  
 
 

DOI: 10.5281/zenodo.202847040 

123 | V 2 1 . I 0 5  

structural stability. All estimations are performed using EViews version 12. 

 

4. RESULTS AND DISCUSSION 

4.1 Descriptive Statistics 

Table 4.1: Descriptive Statistics Result 

 AVA EXR IFR ITR FDI 

 Mean  24.34579  144.4417  19.40136  17.27709  1.206539 

 Median  24.45736  101.0396  13.12650  16.92153  0.961468 

 Maximum  25.46629  536.9169  72.83550  31.65000  4.282088 

 Minimum  22.95992  49.77684  5.388008  8.916667 -0.039127 

 Std. Dev.  0.881385  112.4815  16.23182  4.733922  0.939830 

 Skewness -0.211813  2.037757  1.795631  0.381453  0.982213 

 Kurtosis  1.449222  6.488425  5.275433  3.696876  3.831958 

 Jarque-Bera  4.738016  52.76138  33.13706  1.957381  8.343732 

 Probability  0.093574  0.000000  0.000000  0.375803  0.015423 

Sum  1071.215  6355.433  853.6598  760.1921  53.08771 

Sum Sq. Dev.  33.40412  544040.2  11329.30  963.6308  37.98105 

Observations  44  44  44  44  44 

Source: Author’s Compilation (2026) from EViews  

The descriptive statistics for Agricultural Performance, proxied by the natural logarithm of 

Agricultural Value Added (AVA), exchange rate (EXR), inflation rate (IFR), lending interest 

rate (ITR), and foreign direct investment (FDI) in Nigeria between 1981 and 2024 are displayed 

in Table 4.1 above. The results provide preliminary evidence on the characteristics and 

behaviour of the variables used during the period under investigation. It is observed that the 

average mean value of AVA is 24.35 while the standard deviation is low at 0.88, meaning that 

Agricultural Performance was stable through changes in the macroeconomic environment. This 

implies that the level of performance of the agriculture sector was consistent despite 

experiencing ups and downs. 

On the other hand, the exchange rate (EXR) showed high variations with a mean value of 

₦144.44 for every US dollar and a standard deviation of 112.48. This shows the presence of 

high variations in the exchange rate that caused high depreciation of the currency over the 

period analyzed. As a result, the prices of the input used by farmers were likely to be higher 

due to such depreciation. Moreover, the inflation rate (IFR) had an average of 19.40% and 

attained a maximum level of 72.84%, showing the existence of high inflation rates. Volatility 

under these circumstances will cause the cost of production to be higher, and their purchasing 

power is reduced, thereby causing poor agricultural productivity. The lending interest rate 

(ITR) was still relatively high with a mean value of 17.28%, suggesting that there was an 

expensive financing environment for the farmers to acquire agricultural credit.  

The mean value of Foreign Direct Investment (FDI) was found to be 1.21% of GDP. Yet, due 

to the negative minimum, Nigeria had periods when there were capital outflows and lack of 

confidence from investors. Moreover, the results of Jarque-Bera statistics show that EXR, IFR, 
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and FDI have non-normal distributions because of shocks to the economy, imbalances, and 

large variations. While, AVA and ITR have relatively normal distributions. Overall, the mixed 

distributional properties and varying levels of volatility support the suitability of the ARDL 

framework for analysing the relationship among the variables. 

4.3 Unit Root Results  

Table 4.2: Augmented Dickey Fuller (ADF) Unit Root Test Results 

Variables  ADF Test Stat  Critical Value (5%)  Order of Integration  Probability  

AVA  -4.5897 -2.9331 I(1) 0.0006 

IFR  -3.0572 -2.9314 I(0) 0.0376 

ITR  -6.8376 -2.9331 I(1) 0.0000 

EXR  -4.4833 -2.9331 I(1) 0.0008 

FDI   -3.8432 -2.9314 I(0) 0.0051 

Source: Author’s Compilation (2026) from EViews  

Table 4.3: Phillips-Perron Unit Root Test Results 

Variables Phillips-Perron Test Stat Critical Value (5%) Order of Integration Probability 

AVA  -4.2960 -2.9331 I(1) 0.0015 

IFR  -2.9150 -2.9314 I(0) 0.0519 

ITR  -6.8409 -2.9331 I(1) 0.0000 

EXR  -4.3610 -2.9331 I(1) 0.0012 

FDI  -3.7975  -2.9314 I(0) 0.0058 

Source: Author’s Compilation (2026) from EViews  

The outcomes from the two tests are broadly consistent, indicating mixed orders of integration 

among the variables. Agriculture value added (AVA), lending interest rate (ITR) and exchange 

rate (EXR), were found to be non-stationary at levels but became stationary after first 

differencing, suggesting that both series are integrated of order one, I(1). The inflation rate 

(IFR) and foreign direct investment (FDI) were stationary at levels, implying integration of 

order zero, I(0). The presence of both I(0) and I(1) variables supports the appropriateness of 

the ARDL modelling approach, which accommodates such combinations without requiring 

uniform integration orders, thereby providing a suitable framework for examining both short-

run and long-run relationships. 

4.4 Short-Run Results 

Table 4.4: Short-Run ECM Results 

Variable Coefficient Std. Error t-Statistic Probability 

D(AVA (-1)) 0.093746 0.102410 0.915401 0.3704 

D(AVA (-2)) -0.249976 0.095369 -2.621158 0.0160 

D(AVA (-3)) -0.449147 0.086915 -5.167624 0.0000 

D(EXR) 0.004055 0.000429 9.461193 0.0000 

D(EXR(-1)) -0.001466 0.000553 -2.652882 0.0149 

D(IFR) -0.005954 0.002194 -2.713429 0.0130 

D(ITR) -0.045986 0.009899 -4.645384 0.0001 
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D(ITR(-1)) -0.032270 0.009734 -3.315263 0.0033 

D(ITR(-2)) -0.024495 0.010188 -2.404176 0.0255 

D(FDI) -0.030607 0.029748 -1.028861 0.3153 

D(FDI(-1)) -0.121474 0.042470 -2.860256 0.0094 

D(FDI(-2)) -0.130550 0.044008 -2.966536 0.0074 

D(FDI(-3)) -0.138039 0.035655 -3.871513 0.0009 

CointEq(-1) -0.221593 0.030146 -7.350681 0.0000 

R-squared  0.8831    

Adjusted R-squared 0.8247    

S.E. of regression  0.1386    

Sum squared resid 0.5001    

Log likelihood  30.8762    

Durbin-Watson stat 2.3767    

Source: Author’s Compilation (2026) from EViews  

The short-run results from the ARDL test provide insights into how agricultural output 

responds to macroeconomic and domestic shocks in Nigeria. The error correction term is 

negative and highly significant (CointEq(-1) = –0.2216, p = 0.0000), confirming the presence 

of a stable long-run equilibrium among the variables.  Approximately 22% of deviations from 

long-run equilibrium are corrected each period, indicating that shocks to agricultural output are 

partially absorbed over time, reflecting a moderate speed of adjustment in the sector. This 

shows that Nigerian agriculture gradually returns to long-run trends after macroeconomic 

shocks. The model demonstrates high explanatory power, as reflected by an R-squared value 

of 0.8831, indicating that about 88.31% of short-run variations in agricultural output are 

explained by the included explanatory variables. Furthermore, the Durbin–Watson statistic of 

2.3767 suggests the absence of serious autocorrelation problems, indicating that the dynamic 

specification is econometrically sound. 

Lagged agricultural output significantly influences current performance. D(AVA(-2)) and 

D(AVA(-3)) are negative and significant (–0.249976, p = 0.0160; –0.449147, p = 0.0000).  Past 

increases in output tend to dampen current growth, reflecting cyclical adjustment and the 

seasonal nature of agricultural production in Nigeria. This implies that agricultural output 

exhibits self-correcting tendencies as a result of supply constraints, seasonality and diminishing 

marginal returns in productivity. 

Exchange rate movements have both immediate and lagged effects. The current effect is 

positive and significant (D(EXR) = 0.004055, p = 0.0000), while the first lag is negative and 

significant (D(EXR(-1)) = –0.001466, p = 0.0149).  This outcome aligns with the a priori 

expectation that in the short run, naira depreciation may enhance agricultural output by 

improving competitiveness for exportable goods, but the delayed negative effect reflects higher 

input costs for imported agricultural materials. These dual significant effects highlight the 

complex influence of exchange rate fluctuations on Nigeria’s agricultural sector productivity. 

Inflation negatively affects agricultural output (D(IFR) = –0.005954, p = 0.0130), which is 

exactly in line with a priori expectations that inflation particularly cost-push inflation erodes 

real incomes, increases production costs, and weakens agricultural productivity. This outcome 
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supports standard macroeconomic theory, which posits that high inflation distorts price signals 

and discourages productive investment in agriculture. 

Lending interest rates exhibit negative and significant effects through D(ITR) and its first two 

lags (D(ITR) = –0.045986, p = 0.0001; D(ITR(-1)) = –0.032270, p = 0.0033; D(ITR(-2)) = –

0.024495, p = 0.0255). The sign aligns with a priori expectations since higher lending rates 

increase the cost of capital and should deter agricultural investment. This is consistent with 

empirical realities, where most farmers rely on informal credit systems or targeted government 

interventions rather than commercial bank lending.  

Foreign direct investment shows insignificant short-run effects (D(FDI) = –0.030607, p = 

0.3153), the negative sign opposes a priori expectations that FDI should facilitate sectoral 

growth. Negative and significant lagged effects (D(FDI(-1)) to D(FDI(-3))) show that past FDI 

inflows appear to temporarily reduce agricultural output, possibly due to sectoral misallocation 

or delayed adjustment. This aligns with literature suggesting that FDI in Nigeria has historically 

concentrated in non-agricultural sectors, limiting its immediate benefits for agriculture. 

Overall, the ARDL short-run results indicate that agricultural output in Nigeria is strongly 

influenced by past performance, exchange rate movements, inflation, and lending rates, while 

the impact of FDI is delayed. The magnitude and significance of these relationships reflect the 

structural characteristics of Nigeria’s agricultural sector, its import dependence, sensitivity to 

inflation, limited credit access, and marginal exposure to FDI. These findings highlight that 

short-run agricultural performance is heavily influenced by macroeconomic conditions and that 

policy stability remains essential for enhancing sectoral resilience. 

Table 4.5: F-Bounds Test for Cointegration 

F-statistic 7.273608  

k (No. of Regressors)  4  

Significance  I(0) Bound  I(1) Bound  

10%  2.20  3.09 

5%  2.56  3.49 

2.5%  2.88 3.87 

1%  3.29 4.37 

Source: Author’s Compilation (2026) from EViews  

With the F-statistic value of 7.273, that clearly exceeds the upper bound critical values at all 

significance levels, most especially at 5% significance level with an upper bound is 3.49 we 

therefore reject the null hypothesis of no cointegration and conclude an existing long-run 

equilibrium relationship among the examined variables.  

4.5 Long Run Results 

Table 4.6: ARDL Long-Run Equation Results 

Variable Coefficient Std. Error t-Statistic Prob. 

EXR -0.000592 0.004179 -0.141707 0.8887 

IFR -0.010353 0.009894 -1.046359 0.3073 

ITR -0.107840 0.049019 -2.199964 0.0391 
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FDI 0.708079 0.396631 1.785232 0.0887 

C (Constant) 26.17230 1.387165 18.86748 0.0000 

Source: Author’s Compilation (2026) from EViews  

The long-run empirical results suggest that the Lending Interest Rate (ITR) serves as the 

primary driver of agricultural value added among the variables tested. At a 5% significance 

level (p=0.039), ITR is the only regressor that exerts a statistically significant influence. 

The negative coefficient (-0.1078) aligns with a priori expectations, indicating that as lending 

rates rise, the cost of capital for Nigerian farmers and agribusinesses increases. This likely 

creates a "crowding out" effect on investment, where high debt-servicing costs deter the 

modernization and expansion necessary to boost the sector's performance. 

In contrast, other macroeconomic indicators specifically the Exchange Rate (EXR) and 

the Inflation Rate (IFR) demonstrate statistically insignificant effects (p=0.888 and p=0.307, 

respectively). This lack of significance implies that the long-term output of the agricultural 

sector remains relatively insulated from currency volatility and general price-level fluctuations 

within this specific model framework. 

While Foreign Direct Investment (FDI) yields a positive coefficient (0.708), it fails to meet the 

5% threshold for significance (p=0.088). Although there is a hint of a positive relationship, the 

data suggests that foreign capital inflows have not yet reached a critical mass or been 

sufficiently integrated into the local value chain to drive guaranteed long-run agriculture output 

growth. 

Finally, the intercept (26.17) is both positive and highly significant (p=0.000). This suggests 

that a substantial portion of Nigeria’s agricultural value added is determined by fundamental 

factors outside this model such as land fertility, traditional farming practices, or internal labor 

dynamics which continue to support the sector's baseline performance regardless of external 

macroeconomic shifts. 

4.6 Diagnostic & Stability Tests 

Table 4.7: Diagnostic Test Results 

TEST Null Hypothesis F-statistics Prob Value Decision 

Jarque-Bera Normality Test Normal 

Distribution  

0.7318 0.6935  Fail to reject H₀  

Breusch-Godfrey Serial 

Correlation LM test 

No Serial 

Autocorrelation  

4.3231  0.0648 Fail to reject H₀  

ARCH Heteroskedasticity 

Test 

No 

Heteroscedasticity  

0.2146  0.6458  Fail to reject H₀  

Ramsey RESET Test No misspecification  0.1955 0.6631  Fail to reject H₀  

Source: Author’s Compilation (2026) from EViews  

The diagnostic tests collectively indicate that the model is robust and well-specified. The 

Breusch-Godfrey Serial Correlation LM Test produced an F-statistic of 4.3231 with a p-value 

of 0.0648, which means that at the 5% significance level we cannot reject the null hypothesis 
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of no serial correlation. In essence, the residuals do not exhibit significant autocorrelation.  

Furthermore, the ARCH test returned an F-statistic of 0.2146 and a p-value of 0.6458, 

confirming that the variance of the residuals is stable over time, with no evidence of 

heteroskedasticity or volatility clustering. The Ramsey RESET test, with a f-statistic of 0.1955 

and a p-value of 0.6631, reinforces the notion that the model is correctly specified, showing no 

indication of omitted variables or misspecification in its functional form. Finally, the 

JarqueBera Normality Test, yielding a test statistic of 0.7318 and a p-value of 0.6935, supports 

the normality assumption of the residuals. Together, these tests provide strong evidence that 

the model is appropriately specified, with well-behaved residuals, ensuring reliable inference 

in this economic research. 

 

Figure 3: CUSUM Test Result (Author, 2026) 

 

Figure 4: CUSUM of Squares Test Result (Author, 2026) 

The CUSUM plot reveals that the blue line consistently stays within the 5% significance 
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boundaries. This suggests that the regression coefficients have remained stable throughout the 

sample period, with no indication of structural breaks in the model. Accordingly, the null 

hypothesis of parameter stability is not rejected. The CUSUM of Squares test confirms the 

structural stability of the model, as the blue line remains predominantly within the 5% critical 

boundaries throughout the sample period. 

4.7 Hypotheses Testing 

H01: Exchange rate depreciation has no significant effect on agricultural performance in 

Nigeria. 

The short-run results show that exchange rate has a statistically significant effect on agricultural 

value added, as indicated by D(EXR) (p = 0.0000). This confirms that exchange rate 

fluctuations influence agricultural performance in Nigeria. In the long run, the relationship 

between exchange rate and agricultural value added is insignificant. As a result, the null 

hypothesis is rejected 

Decision (Short run): Reject H01. Exchange rate depreciation has a significant effect on 

agricultural performance in Nigeria. 

Decision (Long run): Accept H01. Exchange rate depreciation has no significant effect on 

agricultural performance in Nigeria. 

H02: Foreign Direct Investments have no significant effect on agricultural performance in 

Nigeria.  

The short-run results show foreign direct investment being statistically significant in D(FDI(-

1)), D(FDI(-2)) and D(FDI(-3)), but statistically insignificant in D(FDI), indicating that its 

effect on agricultural performance occurs through lagged effects rather than immediate changes 

in FDI. However, the long run also reveals that foreign direct investment is statistically 

insignificant (p > 0.05), implying no sustained long-term impact on agricultural value added to 

GDP in Nigeria. 

Decision (Short run): Accept H02. Foreign Direct Investments have no significant effect on 

agricultural performance in Nigeria. 

Decision (Long run): Accept H02. Foreign Direct Investments have no significant effect on 

agricultural performance in Nigeria. 

H03: Macroeconomic variables such as inflation and lending interest rates have no influence 

on agricultural performance in Nigeria. 

Inflation rate exhibits a statistically significant short-run effect on agricultural value added to 

GDP (p = 0.0130), indicating that price level changes influence agricultural sector output 

dynamics. However, the long-run result shows an insignificant relationship between inflation 

rate and agricultural value added to GDP in Nigeria. Similarly, lending interest rate and its 

lagged terms are statistically significant in the short run, with negative coefficients, suggesting 

that higher borrowing costs adversely affect agricultural productivity. Lending interest rate is 

also statistically significant in the long run, indicating that lending rates influence agricultural 
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sector performance in the long run. 

Decision (Short run): Reject H03: Macroeconomic variables such as inflation and lending 

rates have significant influence on agricultural performance in Nigeria. 

Decision (Long run): Partially reject H03: Inflation rate has no significant long-run 

relationship with agricultural performance in Nigeria, while lending interest rate significantly 

influences agricultural performance in Nigeria in the long run. 

4.8 Discussion of Findings 

The research offers insights into Agricultural Performance in Nigeria and its association with 

the selected macroeconomic indicators, including exchange rate, inflation rate, lending rate, 

and foreign direct investment. In the short run, the results show that agricultural performance 

exhibits an instantaneous reaction to changes in the exchange rate and displays a positive and 

significant impact. It indicates that in the short run, currency depreciation has the ability to 

affect agricultural performance through price considerations. Inflation rate also shows a 

statistically significant short-run effect on agricultural value added to GDP, indicating that price 

level changes influence agricultural sector output dynamics. Similarly, lending interest rate and 

its lagged terms are statistically significant in the short run with negative coefficients, 

suggesting that higher borrowing costs adversely affect agricultural productivity. However, 

foreign direct investment shows significance only in its lagged forms while the current value 

is insignificant, indicating that its effect on agricultural performance occurs with delay rather 

than immediately. 

In the long term, the findings show that there is a significant impact only of lending interest 

rate on agricultural performance, while the effects of exchange rate, inflation, and foreign direct 

investment are insignificant. The long-run insignificance of the exchange rate indicates that its 

effect does not persist in determining agricultural performance over time. Inflation rate also 

remains statistically insignificant in the long run, confirming its weak long-term influence on 

agricultural performance in Nigeria. However, lending interest rate shows a significant long-

run effect on agricultural performance, indicating that higher borrowing costs reduce 

agricultural sector output in the long run. 

The error correction term is an indication of the presence of a long-run relationship among the 

variables and denotes a steady adjustment process toward equilibrium. This indicates that if 

there are any variations in the performance of agriculture due to macroeconomic factors, these 

variations are gradually corrected. However, the speed of adjustment will depend upon the 

persistence of macroeconomic factors. 

These findings align with preceding empirical studies. Enilolobo et al. (2021) found that the 

exchange rate significantly impacts the level of agricultural productivity in an economy, 

notwithstanding structural constraints that prevent persistent advances in output. Similarly, the 

findings of Okafor et al. (2021) indicate that exchange rate has a significant influence on 

agriculture development while inflation has an insignificant influence on agricultural activities 

in Nigeria, as this variable plays a weak role in influencing the sector's development in the long 
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run. Also, Adeagbo and Jimoh (2023) reported that foreign direct investment has no significant 

effect on agricultural output, reflecting weak sectoral absorption of foreign capital. More 

broadly, the results on inflation and foreign direct investment are consistent with studies that 

report weak or insignificant long-run effects of macroeconomic instability variables on 

agricultural performance in developing economies. Furthermore, Amunigun and Oluwoye 

(2025) found that inflation and interest rate significantly influence agricultural performance, 

while Nwankwo and Allison (2021) reported that interest rates significantly affect investment 

behaviour, indicating the importance of credit conditions in economic activity. 

These findings support the Two-Gap Theory, as exchange rate limitations turn out to be a key 

structural determinant affecting agricultural production in Nigeria, while the inefficacy of 

foreign direct investment is consistent with the Eclectic Paradigm and Froot and Stein’s Wealth 

Effect Model. 

 

5. CONCLUSION AND POLICY IMPLICATIONS 

5.1 Summary of Findings  

This study assessed the effect of exchange rate movements and selected macroeconomic 

variables on agricultural performance in Nigeria from 1981 to 2024. It adopted the ARDL-

ECM approach. The short-run estimates indicate that exchange rate has a statistically 

significant effect on agricultural performance, suggesting that currency movements influence 

agricultural performance through immediate price adjustments in the economy. The inflation 

rate also has a statistically significant short-run effect on agricultural value added to GDP, 

implying that changes in the general price level influence agriculture sector output dynamics. 

Similarly, lending interest rates and lagging terms are statistically significant in the short run, 

with negative coefficients, implying that greater borrowing costs reduce agricultural 

productivity. Foreign direct investment has a mixed short-run effect, being significant in its 

lagged forms but insignificant contemporaneously, meaning that its impact on agricultural 

performance happens gradually rather than immediately. 

Long-run results show that the lending interest rate is the only significant predictor of 

agricultural performance in Nigeria, while the exchange rate, inflation rate, and foreign direct 

investment are all insignificant. The long-run impact of lending interest rates demonstrates that 

sustained increases in borrowing costs have a detrimental influence on agricultural 

performance by reducing access to credit and discouraging productive investment in the 

agricultural sector. The insignificance of exchange rate in the long run suggests that its effects 

are not persistent over time, while inflation and foreign direct investment similarly do not exert 

sustained long-term influence on agricultural value added. The error correction term 

demonstrates a marked adjustment to equilibrium, suggesting that any short-run deviation in 

agricultural performance is eventually corrected, thereby confirming the existence of a long-

run relationship between the variables. 

When compared to related empirical studies undertaken in Nigeria and other emerging 

economies, the findings are mostly consistent with previous research. For example, Enilolobo 
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et al. (2021), Okafor et al. (2021), and Udoji et al. discovered that exchange rates have an 

significant effect on agricultural productivity, although the effect of inflation and interest rates 

differs between studies. Adeagbo and Jimoh (2023) find that foreign direct investments have a 

minimal influence on agricultural outcomes due to structural constraints in the agriculture 

sector. 

5.2 Policy Implications 

Based on the empirical evidence, several major policy recommendations arise that can help to 

improve agricultural performance in Nigeria. First, the dominance of exchange rates in the 

short run means that exchange rate policy must be effectively implemented. The maintenance 

of stable exchange rates must be given much consideration by the Central Bank of Nigeria 

through greater transparency in the foreign exchange markets, less volatility, and efficient 

management of foreign reserves. It should also be observed that a weakening of the Nigerian 

currency will make importing of agricultural inputs such as fertilisers more costly. Second, the 

significance of lending interest rate in the long run shows that policy actions are required to 

address issues related to the provision of affordable loans to the producers in agriculture. The 

monetary authorities can make interest rate policy for the agricultural sector, along with the 

credit guarantee policy which makes the commercial banks less risky in this regard. 

Third, while inflation is significant in the short run, the insignificance of inflation in the long 

run indicates that it only causes temporary distortions in costs and investments. As such, a 

combined approach for monetary and fiscal policies will be required in order to ensure price 

stability, and minimise uncertainties in the farming sector. 

Fourth, the insignificance of foreign direct investment in both the short and long run 

demonstrates poor integration of foreign investments in the agriculture industry. As a result, 

efforts must be directed toward creating the required environment for investors to participate 

in agriculture. Shifting investment from other sectors to agriculture would be ideal in order to 

improve industrial efficiency. It would be excellent to shift investment from other industries to 

agriculture in order to increase industry efficiency. 

Lastly, the results suggest that there is a need for institutional changes that would minimise the 

sensitivity of the economy to macroeconomic risks, especially with regard to exchange rate 

volatility. The mechanisation of agriculture, increased domestic production of critical factors, 

and import substitution policies represent vital measures toward building resilience and 

minimizing foreign currency reliance.  

The findings further validate the Two-Gap Model, whereby limitations in productive capacity 

in developing countries are reflected through foreign exchange constraints, while the Eclectic 

Paradigm helps explain the weak impact of foreign direct investment due to absorptive capacity 

constraints in agriculture. Empirically, it becomes evident that exchange rate instability remains 

a key transmission channel affecting agricultural performance in Nigeria, highlighting the 

importance of macroeconomic stability in exchange rate management. 
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5.3 Limitations and Future Research 

Despite its robust findings, this study is subject to certain limitations. One constraint with this 

study concerns the utilisation of macroeconomic time series data from secondary sources, 

which might not adequately reflect the informal nature of agricultural production and its 

productivity trends. Therefore, important fluctuations in the production output and practices at 

the farm level may not be appropriately captured through the aggregation process of national 

data utilised in the study. Furthermore, the employment of annual aggregate data may overlook 

important regional variations in agricultural performance in Nigeria, which differs in terms of 

production environment and input availability among other factors. Lastly, while the ARDL 

technique is appropriate for variables of different orders of integration, it assumes linearity in 

its model specification. 

The limitations outlined above can be overcome through future research which should employ 

disaggregated data at regional, state level, or even farm level data for a thorough examination 

of the relationship between macroeconomic variables and agricultural performance within 

various geographical locations and farming conditions. Future research may also incorporate 

the application of nonlinear econometric models or structural breaks that might help explain 

the effects of changes in policy or even climate conditions on the agricultural sector. Other 

variables that could be incorporated within future analysis to provide a broader analysis of the 

agricultural performance within Nigeria include climate variables, expenditure on agriculture, 

and technology usage. 
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Appendix C: Unit Root Result (PP) 
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Appendix D: ARDL Short Run & Bounds test 
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Appendix E: Normality Test  

 

Appendix F: ARDL Long Run & Bounds test 
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Appendix G: Heteroskedasticity Test  

 

Appendix H: Serial Correlation LM Test  
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Appendix I: RESET Test  

 

 


