



ASSESSING THE MODERATING ROLE OF AGRICULTURAL CREDIT GUARANTEE SCHEME FUND IN THE INFLATION-POVERTY NEXUS IN NIGERIA
Abstract

The depth of poverty in any society is proportional to inflationary trends, ceteris paribus. The current rising rate of inflation in Nigeria and its pervasive effects on the economy is therefore a crucial issue for national concern that needs to be investigated. This paper examined whether ACGSF is a significant moderator in the inflation – poverty nexus in Nigeria within the study period of 1976 and 2023. Ex-post facto design was adopted. Data were sourced from CBN annual statistical bulletin, the National Bureau of Statistics, the World Bank and Federal Ministry of Agriculture and Rural Development. Non- linear Auto-Regressive Distributed Lag (NARDL) model and hierarchical multiple regression (HMR) were adopted for data analysis. NARDL was preferred for its ability to overcome the endogeneity problem inherent in Engle-Granger method that makes it impossible to test hypothesis on the limited Coefficient in the long run while HMR was adopted due to its ability to moderate the effect of the regressor on the regressed when the moderating variable of interest is introduced. Study findings revealed that both consumer price index (CPI) and Agricultural Credit Guarantee Scheme Fund (ACGSF) have no significant effect on poverty in Nigeria. Thus, CPI did not worsen the spate of poverty, especially on agricultural products. Yet, funding of agricultural production through the Agricultural Credit Guarantee Scheme Fund has not been sufficient to pull beneficiaries out of poverty since the ACGSF loans were not adequate for farmers to increase output in Nigeria. The paper recommended that the Federal Ministry of Finance should leverage on consumer price index as a tool for poverty reduction as it contributes positively to increase in the depth of poverty in Nigeria. Also, the Central Bank of Nigeria should intensify efforts at disbursing Agricultural Credit Guarantee Scheme Fund to rural farmers who constitute a vast majority of poor farmers in Nigeria. 
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1.0 Introduction 
“The pervasiveness of poverty in different continents of the world is of major concern and debate among scholars and researchers. The 2020 Global Multidimensional Poverty Index (MPI) data and publication, Charting pathways out of multidimensional poverty: Achieving the SDGs, released on 16 July 2020 by the Oxford Poverty and Human Development Initiative shows that 1.3 billion people (22 percent) live in multidimensional poverty across the 107 developing countries surveyed. Statistics reveal that 84.3 percent of multi-dimensionally poor people live in Sub-Saharan Africa (558 million) and South Asia (530 million), 67 percent of the poor are in middle-income countries where the incidence of multi-dimensional poverty ranges from zero percent to 57 percent nationally and from zero percent to 91 percent sub-nationally. From these statistics, 803 million multi-dimensionally poor people live in a household where someone is undernourished, 476 million have an out-of-school child at home, 1.2 billion lack access to clean cooking fuel, 687 million lack electricity and 1.03 billion have substandard housing materials” (United Nations, 2022).

“In Nigeria, 40% or 83 million people lived in poverty in 2021, as one million people were pushed into poverty in Nigeria between June and November 2021, resulting in a total of about 8 million people being relinquished to poverty in 2021 and bringing the nation’s poverty headcount to about 91 million” (World Bank, 2021), “while the number of poor people will increase to 90 million, or 45% of the population, in 2022” (NBS, 2020). “The Nigerian States of Sokoto and Taraba had the largest percentage of people living below the poverty line. The lowest poverty rates were recorded in the South and South-Western States. In Lagos, this figure equaled 4.5 percent, the lowest rate in Nigeria” (Aderemi, et. al., 2021)
“Generally, the depth of poverty is proportional to inflationary trends, ceteris paribus. Thus, as inflation expectedly heightens the depths of poverty in Nigeria, the current rising rate of inflation in and its pervasive effects on the economy is a crucial issue for national concern. A retrospective review shows that Inflation in 1985 and 1986 maintained a single digit but hovered between 50% and 54% between 1988 and 1999. The period 1991 to 1996 was characterized by a double digit inflation averaging 45.65% within the period. Meanwhile, monetary policy was geared towards enhancing price stability which brought back the inflation rate to a single digit between 1997 to 2000 averaging 8.02%. Also, the drastic growth in money supply to 48.07% moved the economy back to double digit inflation between 2001 to 2005 averaging 15.73%. This was reversed in 2006 and 2007 but the economy reverted back to her double digit inflation between 2008 and 2012 averaging 11.98%. Between 2013 and 2015, inflation averaged 8.52%, maintaining a single digit but returned to a double digit between 2016 and 2019 averaging 13.92%. Within the review period, the highest inflation rate of 72.84% was witnessed in 1995 with a least of 5.38% experienced in 2007” (Amarea, et. al., 2021; Awotide, et al., 2021 & Christopher & Ubong, 2020).
Prominent scholars, reputable institutions and theorists such as Ogen (2007), Olajide, Akinlabi and Tijani (2012) and UNECA (2022), have advocated the amelioration of inflation-induced poverty in Nigeria through the development of the agricultural sector. UNECA (2022) believes that “since the majority of the poor in sub- Saharan Africa relies on agricultural activities for a livelihood, the sector is fundamental to spurring growth, enhancing food security, alleviating poverty and generating income” (UNECA, 2022). Expounding further, Devaux, et. al. (2018) and Ogen (2007) as cited in Olajide, Akinlabi and Tijani (2012) assert that the agricultural sector possesses a multifunctional impact on a country’s socioeconomic and industrial sector.  This indicates that adequate and active participation in agriculture can effectively reduce poverty especially in the rural areas where there is availability of labour and land distribution. 
“In view of this recognition, the federal government has made efforts to reverse the rising trend of poverty in Nigeria. Some of these efforts include implementation of some poverty reduction programmes among them, the Operation Feed the Nation, The Green Revolution, The National Fadama Development Programme I, II and III, The National Economic Empowerment and Development Strategy (NEEDS), the National Poverty Eradication Programme (NAPEP) launched in 2003 and the Agricultural Transformation Agenda (ATA) launched in 2012.  More recently, the Federal Government also launched the Agricultural Promotion Policy (APP) in 2016 to improve food supply and output quality as well as National Agricultural Technology and Innovation Policy (NATIP) which implementation period covers 2022 – 2027” (IFAD, 2020).
“The Agricultural Credit Guarantee Scheme Fund (ACGSF) is considered amongst the impactful in the poverty reduction efforts anchored on agriculture. Since the inception of the scheme in 1978, the aggregate number of loans to agriculture has always been on the rise from a negligible number of 341 loans amounting to 11.28 million NGN (18,613,861 USD) in 1978 to 3,571 loans valued at 218.60 million NGN (1,679,600.46 USD) as at May, 2006” (Yusuf et al., 2015).  There is thus a need to evaluate the activities and the performance of the scheme in relation to poverty reduction, especially in the face of increasing cost of living in Nigeria. 
The funds received from ACGSF are expected to curtail the effect of poverty on participants even when inflation rates are high.  The question is: does ACGSF moderate the effect of inflation on poverty in Nigeria? The objective of the paper is to find out whether ACGSF is a significant moderator in the inflation – poverty nexus in Nigeria. 
The following formulated hypotheses guided the paper: 

H01: Inflation has no significant effect on poverty in Nigeria 

H02: Agricultural Credit Guarantee Scheme Fund has no significant effect on poverty in Nigeria
H03: Agricultural Credit Guarantee Scheme Fund is not a significant moderator in the effect of inflation on poverty in Nigeria. 
The rest of the paper is structured into sections: section 2 covered the review of related literature, section 3 focused on the methodology, Section 4 dwelt on analysis and discussion of the result of the findings while Section 5 covers conclusion and recommendations. 
2.0 Review of Related Literature
Relevant literature was reviewed reflecting conceptual review, theoretical review and empirical review.
2.1Conceptual Review

The concepts reviewed in this study are poverty, inflation and Agricultural Credit Guarantee Scheme Fund.  These concepts are reviewed in this section. 
Poverty: Okumedewa (1999) describes poverty as the lack of access to resources by individuals which leads to a state of powerlessness, helplessness and despair, and the inability to subsist and protect oneself against economic shocks, social, cultural, economic and political discrimination and marginalization. This predicament leads to desperation and helplessness, if the society is indifferent to the plight of its poor. This could in turn produce violence, high rate of robbery, theft, thuggery and other deviant behaviours.

Iorchir (2006) states that poverty could be classified as either chronic or transitory poverty. The author defines chronic poverty as poverty that prevails throughout a sampled period, and transitory poverty as that suffered only sometimes. Meo, et. al. (2018) and Akighir (2011) elucidate that conjectural/transitory poverty refers to a situation in which poverty is temporary/transient or short-term, and caused mainly by transient factors such as natural or man-made disasters such as war, environmental degradation or structural changes induced by policy reforms which result in loss of real income. 
Inflation: “Inflation has various definitions depending on how people see it. It is regarded as a rise in general level of prices. The tendency of rising prices and a fall in the value of money is known as inflation. But inflation could be defined as a sustained rise in general price level. This phenomenon occurs when the aggregate demand in normal value is greater than the real productive capacity of the economy” (Camillus, et. al., 2019).

According to Ojo (2000), “the term inflation is described as a general and persistent increase in the prices of goods and services in an economy. Inflation rate is measured as the percentage change in the price index (consumer price index, wholesale price index, producer price index etc)”. Essien (2005) opines that “the consumer price index (CPI) for instance, measures the price of a representative basket of goods and services purchased by the average consumer and calculated on the basis of periodic survey of consumer prices. Owing to the different weights of the basket, changes in the price of some goods and services have impact on measured inflation with varying degrees”.

“There are three major types of inflation according to neo-Keynesians. The first is the demand-pull inflation which occurs when aggregate demand is in excess of available supply (capacity). The output gap can result from an increase in government purchases, increase in foreign price level, or increase in money supply. The second is known as cost-push inflation or supply shocks inflation and occurs in the event of a sudden decrease in aggregate supply, owing to an increase in the price/cost of the commodity/production where there are no suitable alternatives (Thomas, 2006). It is often reflected in price/wage spirals in firms, whereby workers try to keep up their wages with the change in the price level and employers pass on the burden of higher costs to consumers through increase in prices. The third type, referred to, as structural inflation, is built-in inflation, usually induced by changes in monetary policy. Within these broad typologies of inflation, there are other types of inflation with varying determinants, effects, and remedies, which are classified based on the intensity, severity and persistence of the price increase” (Gershon, et. al. 2020).

Agricultural Credit Guarantee Scheme Fund: “Agricultural Credit Guarantee Scheme Fund (ACGSF) came into existence in 1977 to motivate financial institutions to increase lending to the agricultural sector in the country. The essence was to ameliorate the challenges encountered by farmers in their attempts to access credit which would eventually translate to increased agricultural productivity in the country. Financial institutions view agricultural sector as a high risk sector, also most of the farmers particularly the poor farmers do not have the collateral required to obtain credit from financial institutions. As a result of these, financial institutions are usually not interested in lending to agribusinesses. 
AGCSF in an endeavour to enhance farmers’ access to credit has put in place a strategy that assures financial institutions the recovery of 75% of the defaulted amount (in case borrowers’ default). From the beginning of the scheme, loans were issued at reduced interest rates but eventually market-determined rates are applied under the now operational Interest Drawback Programme (IDP). In the 34/35 years of operation, precisely in June 2012, the scheme had guaranteed about 55 billion NGN (347,452,541USD) of agricultural loans to 770,438 projects (farmers)” (CBN, 2013). 
“The specific objective of the scheme is the stimulation of total agricultural production for both domestic consumption and export; by encouraging financial institutions to participate in increasing the productive capacity of agriculture through a capital lending programme. The scheme provides guarantee on loans granted by financial institutions to farmers for agricultural production and agro-allied processing (Messiah & Dankawu, 2018). The fund’s liability is limited to 75% of the amount in default net of any amount realized by the lending bank from the sale of the security pledged by the borrower. Since the inception of the scheme in 1978, the aggregate number of loans to agriculture has always been on the rise from a negligible number of 341 loans amounting to 11.28 million NGN (18,613,861 USD) in 1978 to 3,571 loans valued at 218.60million NGN (1,679,600.46 USD) as at May, 2006” (Yusuf et al., 2015). 
2.2 Theoretical Framework
The paper adopted the Basic Needs Theory postulated by the International Labour Organization's World Employment Conference (WEP) in 1976. Traditionally, the thrust of the theory is that the immediate basic needs are food (including water), shelter and clothing. However, in modern times, the basic needs also include sanitation, education, and healthcare. The theory is one of the major approaches to the measurement of absolute poverty in developing countries that attempts to define the absolute minimum resources necessary for long-term physical well-being, usually in terms of consumption goods. The poverty line is then defined as the amount of income required to satisfy those needs. 
The World Employment Conference of 1976 proposed the satisfaction of basic human needs as the overriding objective of national and international development policy. The approach was endorsed by governments and workers' and employers' organizations from all over the world. It influenced the programmes and policies of major multilateral and bilateral development agencies, and was the precursor to the human development approach. 

In the development discourse, the basic needs model focuses on the measurement of what is believed to be an eradicable level of poverty. Development programs following the basic needs approach do not invest in economically productive activities that will help a society carry its own weight in the future, rather they focus on ensuring each household meets its basic needs even if economic growth must be sacrificed today. These programs focus more on subsistence than fairness. Nevertheless, in terms of measurement, the basic needs or absolute approach is important. Hence, the 1995 world summit on social development in Copenhagen had, as one of its principal declarations that all nations of the world should develop measures of both absolute and relative poverty and should gear national policies to "eradicate absolute poverty by a target date specified by each country in its national context."

2.3 Empirical Review 

Talukdar (2022) studied “the effect of inflation on poverty in developing countries: A panel data analysis. The aim of the study was to ascertain the effect of inflation on poverty in developing countries. The study analyzed the effect of inflation on poverty with a panel dataset comprising of 115 developing countries over the period 1981 - 2018. With the help of regression analysis, the study found evidence supporting the view that inflation in general, is positively correlated with poverty while income, educational attainment, and quality of governance showed negative correlation with poverty in most of the specifications. Apart from the study of all the countries combined, the study separately analyzed the effect of inflation on poverty in low income countries, lower middle-income countries, and upper middle-income countries to see whether the effect of inflation was similar or different in countries with different levels of income. The study found that although in most of the cases inflation shows a positive and statistically significant correlation with poverty, however, in the case of low-income countries, the relationship between inflation and poverty is negative and statistically insignificant under certain specifications”.

The study of Talukdar (2022) is related to the present study as both studies deal with inflation as a study variable. However, while the former used panel data for estimation, the present study used non-linear autoregressive distributed lag (NARDL) and hierarchical regression. The two studies therefore differ on the basis of methodology.

On CPI bias and its implications for poverty 
reduction in Africa, Dabalen, Gaddis and Nguyen (2020) used Engel curve estimations to assess bias in the consumer price index and its implications for estimated poverty trends. Descriptive statistics were used for data analysis.  The results suggested that in 13 of 16 Sub-Saharan African countries, poverty reduction may be understated because of consumer price index bias. With correction of consumer price index bias, poverty in these countries could fall between 0.4 and 5.2 percentage points per year faster than currently thought. For two countries, however, the study found the opposite trend. There was no statistically significant change in poverty patterns after adjusting for consumer price index bias for only one country.

Dabalen et al. (2020) “study has relationship with the present study through the use of consumer price index which is a proxy for inflation used in the present study. However, while the former covered Africa as a whole, the present study is restricted to Nigeria. Also, while the former made use of descriptive statistics for analysis of data, the present study used NARDL. The two studies therefore differ on the basis of geographical coverage and choice of analytical technique”.
Danlami et al. (2020) sought “evidence of Inflation-Poverty Causality in Nigeria based on the Toda-Yamamoto Dynamic Causality Test.  The aim of this study was to investigate the nature of causality between inflation and poverty in Nigeria. The study employed Toda-Yamamoto causality test to investigate the nature of causality between inflation and poverty in Nigeria for the period 1980-2016, with money supply and exchange rate as control variables. The results revealed that there is bidirectional causality between inflation and poverty, none of the variables cause money supply and none of them cause exchanges rate. Thus, even though the money supply does not cause poverty directly, it does cause inflation, and inflation in turns causes poverty. Also, the exchange rate does not cause inflation directly, but it does cause poverty, and at the same time, poverty causes inflation”. 

The relationship between Danlami et al. (2020) study and the present study is not in doubt as both studies border on inflation and poverty. However, while the former employed Toda-Yamamoto Dynamic Causality Test, the present study employed NARDL for estimation of data. The choice of methodology therefore constitutes the main study gap.
Reuben et al. (2020) analyzed “trends and effect of Agricultural Credit Guarantee Scheme Fund (ACGSF) on farmers’ agricultural output (GDP) in Nigeria. The specific objectives of the study were to examine the trend in volume of loans guaranteed by ACGSF to farmers and determine the effect of ACGSF on agricultural output for the period under review. Secondary data were sourced from Central Bank of Nigeria bulletins, National Bureau for Statistics data base and other financial bulletins. The data were analyzed using descriptive and inferential statistics. The trend revealed that the supply of funds to agricultural sector from the scheme has always increased in a wobbly pattern. It was found that funds guaranteed to crop-sub sector increased steadily from 1998 to 2009. The result showed that credit supplied to livestock sub-sector by ACGSF rose consistently in the period under review but initially declined from 1998-2007. The multiple determination coefficients (R2) of 0.8523 was obtained and the coefficients of ACGSF on crop sector, livestock sector and fishery sector were 0.1607, 0.2320 and 0.2110 respectively. The signs were all positive and significant at 1% and 5% levels. The study concluded that ACGSF has a positive effect on agricultural output in Nigeria”.

The nexus between Reuben et al. (2020) study and the present study is that both studies border on Agricultural Credit Guarantee Scheme Fund (ACGSF). However, while agricultural output and GDP featured as dependent variables in the former, poverty featured as dependent variable in the present study.

Studying on household access to agricultural credit and agricultural production in Nigeria: A propensity score matching model, Gershon et al. (2020) made “use of data from the Living Standard Measurement Study-Integrated Survey on Agriculture (LSMS-ISA) consisting of 4210 households across the 36 states in Nigeria, as well as the Federal Capital Territory, Abuja. The study employs the propensity score matching (PSM) technique. The main result from the study suggests that households who had access to agricultural credit facilities had yields that are thrice those of their counterparts who did not benefit from such facilities. In the event of a shock, the farmers who did not have a source of credit are often forced to adopt measures such as lowering consumption and selling assets, which in the long run worsen their poverty levels”.

Gershon et al. (2020) study is similar to the present study through its use of agricultural credit and agricultural production in Nigeria. However, while the former employed the propensity score matching (PSM) technique, the present study adopted NARDL.

Olalere and Adeyemi (2018) examined the effectiveness of monetary policy on inflation targeting for enhanced poverty reduction in Nigeria between 1990 and 2013, employing Johansen co-integration and Error Correction Model ad Toda Yamamoto as estimation techniques. The explanatory variables were - monetary policy rate (MPR), money supply (MS), budget deficit (BDF), inflation (INF) and exchange rate (EXR) while poverty (POV) was the dependent variable during the period under investigation. The results of the study showed that, monetary policy rate and money supply have positive relationship with inflation while exchange rate and budget deficit have negative relationship with inflation. Findings also revealed a unidirectional relationship between poverty ad inflation. 
Eseyin et al. (2016) assessed investment in agricultural sector: implication for poverty reduction in Nigeria (1985-2012). The study was premised upon an attempt to empirically identify the various investment options in the agricultural sector and their implications on poverty reduction in Nigeria. The study adopted a time series econometrics analysis based on two models while Cobb-Douglas Production Function forms the theoretical underpinning. The two models have the Agricultural Sectors Share on GDP (Qt) and the annual poverty rate (PRt) as dependent variables respectively. Time series secondary data from 1985 to 2012 were used for this analysis. The test for stationarity (unit root test) indicated all the variables were stationary at first difference; this suggested a short-run disequilibrium among the variables. Hence, the Johansen cointegration test was conducted to ascertain the existence of long run relationship among them. Hence, Error Correction Model (ECM) was later introduced. The lag effects of Capital, Labour and ACGS were found to be statistically significant at reducing poverty level in the current year.

The study of Eseyin et al. (2016) and the present study are closely linked. This is because both studies border on agriculture funding and poverty reduction in Nigeria. However, while the former did not assessed ACGSF directly, the present study used ACGF as moderator variable. Also, while the former spanned from 1985 to 2012, the present study spans from 1976 – 2023.
2.4 Gaps in the Literature
It was observed from the review of empirical literature that, none of the studies reviewed examined Agricultural Credit Guarantee Scheme Fund as a moderator of inflation on poverty.  Also, none of the reviewed studies adopted non-linear auto-regressive distributed lag (NARDL) for estimation. Instead, while some of them adopted standard regression analysis and descriptive statistics (Dabalen et al., 2020; Reuben, Nyam et al., 2020), others adopted Toda Yamamoto (Danlami et al., 2020) and propensity score matching (PSM) technique (Gershon et al., 2020) for data analysis. Unlike the NARDL used in the present study, none of the afore-mentioned techniques are so dynamic that can be applied irrespective of whether the variables in the model are endogenous.
This study also updates the study to 2023 to compensate for the gap from existing literatures.This is in view of changes that may alter previous findings due to the dynamic nature of economic variables. The previous research gap therefore, needs to be bridged by the present study in terms of literature, variable combination, methodology, geography and period. Lastly, unlike previous empirical studies reviewed, the present study has moderated the effect of inflation on poverty reduction in Nigeria using Agricultural Guarantee Credit Scheme Fund. 
3.0 Methodology 

The methods are specified under research design, sources of data, method of data analysis, and model specification. 
3.1 Research Design

The paper adopts Ex-post facto research design, considered appropriate for because it describes the statistical association between two or more variables using time series data. The design is also the most suited because it allows for the testing of expected effects of inflation and Agricultural Guarantee Credit Scheme Fund on poverty. 
3.2 Sources of Data 
Data needs for the paper covered on inflation, Agricultural Guarantee Credit Scheme Fund and poverty. These data comprise secondary data collected from the publications of the Central Bank of Nigeria (CBN) statistical bulletin for a period of 47 years (1976-2023). The data required for this study covering the study period were adequately obtained and screened for analysis. 
3.3 Method of Analysis

The required formal pre-estimation diagnostics tests used in the paper were Augmented Dickey-Fuller unit root test to ascertain the stationarity of the data and NARDL bound test for co-integration test analysis that would not permit us to obtain a robust estimate of the parameters. 

The Non-Linear Autoregressive Distributed Lag Model (NARDL) advanced by Shin, Yu and Greenwood-Nimmo (2014) was used for data analysis. This is in recognition of the non-linear nature of the relationship existing between economic variables as captured by Ezie and Ezie (2021). The relationship between agricultural credit guarantee scheme fund and poverty on the one hand, and inflation and poverty on the other hand, is therefore, expected to be non-linear, hence the adoption of NARDL approach. Also, hierarchical regression analysis was used to estimate the moderating effect of agricultural credit guarantee scheme fund in the relationship between inflation and poverty.

Post-estimation tests employed in the study were Breausch-Godfrey serial correlation LM test, Breausch-Pagan-Godfrey Heteroskedasticity test and stability test.
3.4 Model Specification

With the aim to assess the inflation – poverty nexus and the agricultural credit guarantee scheme fund – poverty in Nigeria, the paper assumed that poverty (POV) is a function of inflation (INF) proxied by Consumer Price Index (CPI) and agricultural credit guarantee scheme fund (ACF). 
Mathematically, this implies that POV =
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Transforming equation 1 into econometrics form leads to:
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Where:

POV = Poverty (%)

CPI= Consumer Price Index (%)

ACF = Agricultural Credit Guarantee Scheme Fund (Naira)
t = Time Trend
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Equation (2) is the baseline model for determining the effect of consumer price index and agricultural credit guarantee scheme fund on poverty. The NARDL technique decomposes the independent variables which are inflation and agricultural credit guarantee scheme fund into two parts: 1) partial sum of positive change denoted by CPI+ and ACF+; 2) partial sum of negative change denoted by CPI- and ACF-and including both of them as separate regressors in the model, the model becomes: 
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Equation (3) takes the NARDL form of Shin, Yu, and Greenwood-Nimmo (2014) as: 
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Using the ECM proposed by Inder (1993) with some modification to the focus of this study, the model is specified as follows:
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 is the speed of adjustment parameter or coefficient, and 
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t-1 (which is the lagged Error Correction Term) is the residual obtained from the long run estimation. The coefficient 
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) is expected to be less than one, negative and statistical significant. The negative sign of the ECTt-1 term indicates long run convergence of the model to equilibrium as well as explaining the proportion and the time it takes for the disequilibrium to be corrected or restored back to equilibrium; that is, the disturbed system to return to equilibrium.

However, the underlying hypotheses for co-integration involve the long run asymmetric parameters. In other words, the null hypothesis of no co-integration expressed as H0:φ1= φ2= φ3= φ4= φ5= φ6 is tested against the alternative hypothesis of co-integration given as H1:φ1= φ2= φ3= φ4 = φ5 = φ6. In addition, the study also employed the Wald test for testing restrictions to ascertain whether the asymmetries matter both in the long run and short run. For the Wald test, the null hypothesis of no asymmetries: H0:φ1= φ2= φ3= φ4= φ5 (for long run) and; H1:
[image: image12.wmf]0

m

J

j

p

+

=

å

 = 
[image: image13.wmf]0

n

J

j

p

-

=

å

=
[image: image14.wmf]0

o

J

j

q

+

=

å

=
[image: image15.wmf]0

p

J

j

q

+

=

å

 (for short run) is tested against the alternative of presence of asymmetries- (for long run) and is tested against the alternative of presence of asymmetries- H1:φ1= φ2= φ3= φ4= φ5 (for long run) and H1:
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Also, Hierarchical Multiple Regression (HMR) analysis was used to test Hypothesis 3 in order to ascertain the moderating effect of ACF on the relationship between CPI and POV. 
The t-statistic and standard error of the regression estimates were used to test the six (6) hypotheses of the study following the statistical and econometric criteria. The statistical criterion comprises the t-statistic and the F-statistic or ANOVA while the econometric criterion comprises the use of standard errors. These two criteria according to Koutsoyannis (1979) in Kwahar and Onov (2017) should be used at the same time to enhance a robust analysis and obtain dependable findings.

a priori expectations:b1>0, b2<0. These imply that CPI will have a positive relationship with POV (as inflation rises, poverty rates increase and vice-versa), while ACF will have a negative relationship with POV (as agricultural credit guarantee scheme fund disbursements increase, poverty rates decrease and vice-versa).
4.0 Results and Discussion 
In this section of the paper, the results of descriptive statistics, trend analyses, the Unit Root test and the NARDL are presented, analyzed and discussed.

4.1 Trend Analyses of the Study Variables

This section focuses on the trend analyses of the study variables.
4.1.1Trend analysis of consumer price index and poverty reduction in Nigeria
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Figure 1 Trends of Consumer Price Index and Poverty Reduction in Nigeria
Source: Extract from Results of Microsoft Excel, 2023
The trend analyses presented in Figure 1 shows that apart from the years 1988 and 1994, the trend of consumer price index (CPI) rallied below that of poverty throughout the study period. This suggests that consumer price index barely exhibited co-movement with poverty reduction. These trends support the Phillips Curve which established an inverse relationship between inflation (or CPI) and unemployment (which leads to poverty). 
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Figure 2: Trends of Agricultural Credit Guarantee Scheme Fund and Poverty Reduction in Nigeria
Source: Extract from Results of Microsoft Excel, 2023
The result presented in Figure 2 revealed that, there prevailed a low-rallying co-movement between Agricultural Credit Guarantee Scheme Fund and poverty from 1976 to 2000. Thereafter, while the low-rallying trend of poverty continued to linger, the trend of Agricultural Credit Guaranteed Scheme fund skyrocketed. This suggests that Agricultural Credit Guarantee Scheme Fund contributed to poverty reduction during the democratic dispensation (1999 till date). However, there were signs of resurgence in poverty rates from 2020 – 2022, indicating that unlike in the past (before the year 2020), there currently exists a prevailing negligible impact of Agricultural Credit Guarantee Scheme fund on poverty reduction in Nigeria.

Table 1: Summary of Descriptive Statistics of the Study Variables

	
	POV
	CPI
	ACF

	 Mean
	 55.44404
	 17.78739
	 2809.839

	 Median
	 54.40000
	 12.21780
	 242.0300

	 Maximum
	 88.00000
	 72.83550
	 12456.25

	 Minimum
	 39.10000
	 5.388000
	 24.60000

	 Std. Dev.
	 14.11124
	 15.94658
	 3762.870

	 Skewness
	 0.433656
	 2.015381
	 1.082250

	 Kurtosis
	 2.958939
	 3.070986
	 2.754949

	
	
	
	

	 Jarque-Bera
	 3.595577
	 50.28607
	 9.292500

	 Probability
	 0.565665
	 0.000000
	 0.009598

	
	
	
	

	 Sum
	 2605.870
	 836.0073
	 132062.4

	 Sum Sq. Dev.
	 9159.840
	 11697.49
	 6.51E+08

	
	
	
	

	 Observations
	 47
	 47
	 47


	Source: Extract from Results of E-views 10. 
	
	
	


The descriptive statistics as presented in Table 1 were used to test for the clustering and normality properties of residuals in the data set. To achieve this purpose, the paper examined the mean and standard deviations of study variables, and compared skewness values with the standard value of Skewness of a symmetric distribution, such as normal distribution, which is zero. Results reveal that the mean values of the study variables well all above their respective standard deviations. This suggests that the data set is clustered around the mean, thereby, ruling out the existence of outliers in the data set. Skewness values for all the series were close to zero, suggesting that they were Skewness normal. The Kurtosis of a distribution which measures the peakness of the distribution that is assumed to be normal is 3. In Table 1, only FGDP value was close to 3. Thus, the series do exhibit characteristic of a distribution with a slightly high peak, but the series have generally exhibited mesokurtosis (k=3) suggesting a normal distribution. 

Jarque – Bera results show that the series failed to reject the null hypothesis of a normal distribution. It is therefore, clear that the series are subject to distribution that is not different from the normal one. The paper proceeds to inspect the trend of the variables used.

From the results of Table 1, there were 47 observations which represents the study period covering the time frame of 1976 – 2023. The standard deviations of all the variables were less than their mean values. This suggests that the data set were clustered and exhibit homogenous characteristics among the study variables. The implication of this is that there is no wide variation in the data used for each of the study variables. This is further confirmed from the median scores which lied within the central regions of the maximum and minimum of each variable, suggesting the absence of outliers in the dataset.

4.2 Unit Root Test Result 
In order to ensure a stable trend of series and estimate its direction, unit root test was conducted to ascertain the stationary properties of the variables using Phillips Perron (PP) technique. The results of the unit root tests are presented in Table 2: 

Table 2: Summary of Unit Root Test Result

	Variables
	ADF test statistics
	Critical values
	Order of integration
	Prob value

	POV
	-6.130303
	-2.928142
	I(1)
	0.0000

	CPI
	-3.784510
	-2.928142
	I(0)
	0.0058

	ACF
	-7.777668
	-2.928142
	I(1)
	0.0000


Note: The tests include intercept and trend; * significant at 1%; ** significant at 5%
Source: Authors Computation, 2023 (Eviews-10) 
As shown in Table 2, results of PP test indicate that POV and ACF were found non-stationary at levels and at 5% level of significance while CPI was stationary at first difference. Since, the series were of mixed integration, the Non-Autoregressive Distributed Lag was be used to estimate its short-run and long-run asymmetric inter-relationships. 
4.3 Asymmetry Test 
In order to investigate the long-run and short-run asymmetric properties of the variables under study, the asymmetry test was conducted using Wald Statistic for POV, CPI and ACF. The null hypothesis of the test is that the decomposition of the study variables in partial sums of positive and negative changes in CPI and ACF is not significant (i.e. no asymmetries), and the alternative is that the decomposition of the changes is significant (i.e. there is asymmetries).  

Table 3: Summary of Asymmetry Test Result

	Variables 
	Short run 
	Short-run 

	CPI
	0.983105 

(0.032025)* 
	Yes 

	ACF
	0.070871 

(0.035846)* 
	Yes 


Note: The tests include intercept and trend; * significant at 1%; ** significant at 5% 
Source: Authors Computation, 2023 (Eviews-10) 

The result of Wald test presented in Table 3 showed that, the underlying null hypotheses that there is no asymmetry in the short-run is rejected for both variables. The result further confirms the justification of the NARDL model adopted in this paper. 

4.4 Co-integration Test Result

The result of co-integration Bounds test is presented in Table 4.
Table 4: Summary of Co-integration Estimates

	F-Bounds Test
	Null Hypothesis: No Levels Relationship

	Test Statistic
	
	Value
	Signif.
	         I(0)
	         I(1)

	F—statistic
	
	1.888608
	10%
	1.76
	2.77

	K
	
	4
	5%
	1.98
	3.04

	
	
	
	1%
	2.41
	3.61


Source: Authors Computation, 2023 (Eviews-10) 

As shown in the result of bounds test presented in Table 4, the F statistic value of 1.888608 is less than the upper and lower bound of 3.04 and 1.98 at 5% level of significance. This implies that there was no long-run relationship among the variables. This suggests the acceptance of the null hypothesis of no co-integration among the variables. Hence, there is no asymmetric long-run nexus between the dependent variable (poverty) and the independent variables (consumer price index and Agricultural Credit Guarantee Scheme Fund) in Nigeria. The study therefore, proceeds to analyze the short-run estimates of the NARDL Regression.

4.5 NARDL short run estimates
Since there was no long run relationship among series, the study estimated the short-run model as presented in table 5

Table 5: Short-run Estimates of the NARDL Regression Result

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.   

	CPI_POS
	0.336874
	0.150581
	2.237153
	0.0324

	CPI_NEG
	-0.257155
	0.112403
	-2.287798
	0.0289

	ACF_POS
	0.002610
	0.001833
	1.423461
	0.1643

	ACF_NEG
	0.000167
	0.001798
	0.092868
	0.9266

	C
	38.41810
	3.672595
	10.46075
	0.0000


Source: Authors Computation, 2023 (Eviews-10) 
Table 5 shows that the 33.6 percent positive effect of consumer price index on poverty had a corresponding -25.7 % negative effect on poverty. Thus, an increase in consumer price index leads to increase in poverty; hence, the positive effect of consumer price index on poverty was more than its negative effect. This means that an increase in consumer price index aggravates the level of poverty in Nigeria. The positive and negative effects of consumer price index were significant (p, 0.0324<0.05& p, 0.0289<0.05, respectively). 
The table reveals that the 0.26 percent positive effect of Agricultural Credit Guarantee Scheme Fund on poverty had a corresponding 0.016 percent negative effect on poverty. Thus, an increase in agricultural credit guarantee scheme fund leads to increase in poverty. This suggests that Agricultural Credit Guarantee Scheme Fund on poverty has not reduced poverty in Nigeria. The positive effect and the corresponding negative effect of Agricultural Credit Guarantee Scheme Fund on poverty were not significant at 5% level (p, 0.1643>0.05 & P, 0.9266>0.05, respectively).
Table 6: Data Quality Analysis

	R-squared
	0.847372
	    Mean dependent var
	0.731111

	Adjusted R-squared
	0.718462
	    S.D. dependent var
	7.582049

	S.E. of regression
	7.001103
	    Akaike info criterion
	6.751984

	Sum squared resid
	2156.680
	    Schwarz criterion
	6.792132

	Log likelihood
	-150.9196
	    Hannan-Quinn criter.
	6.766951

	Durbin-Watson stat
	1.627825
	
	
	

	
	
	
	
	

	
	
	
	
	


Source: Extract from E-views 10.
Data presented in Table 6 show that the Durbin Watson (D-W) statistic of 1.627825 can be approximated to the standard value of 2.00.  Results revealed that the sum of errors in the dataset is positively auto-correlated (D-W<2.00). Thus, the data used for model estimation in this study are reliable. 
4.6 Robustness Test Results
Robustness tests conducted in this study were Breusch-Godfrey-Serial-Correlation Test and Heteroscedasticity-ARCH Test.
Table 7: Robustness (Test) Result

	Test
	
	Outcomes

	
	
	Coefficient             Probability

	Breusch-Godfrey-Serial-Correlation Test
	F-stat.
	0.457851
	    0.6361

	Breusch-Pagan-Godfrey Heteroscedasticity Test
	F-stat.
	2.382778
	    0.0554


Source: Extract from E-views 10.
The  results of post-estimation test of  NARDL model presented in Table 7 showed that there was no evidence of serial correlation and heteroscedasticity in the estimated model as the p-values of both (0.6047 and 0.8262) were found to be greater than 0.05.
	Table 8: Ramsey RESET Test
	
	

	Equation: NARDL01
	
	

	Specification: FGDP  FGDP(-1)  FRGDP C

	
	
	
	
	

	
	
	
	
	

	
	Value
	Df
	Probability
	

	t-statistic
	 1.196736
	 42
	 0.2381
	

	F-statistic
	 1.432176
	(1, 42)
	 0.2381
	

	
	
	
	
	


Source: Extract from E-views 10.

The result of Ramsey Reset test presented in Table 8 shows that the predicted value of the normalized NARDL regression is properly specified as the coefficients on all powers of the predicted were jointly insignificant (F= 1.432176, P = 0.2381). Thus, the study model was properly specified and linear.
4.6.1: Diagnostic Tests for Hierarchical Regression Analysis
The pre-requisite requirements for using regression analysis involve checking its multi-co-linearity and normality properties. These properties are presented in this section. Table 8 presents inter-items correlation matrix for inspection of Multi Co-linearity while Table 9 presents skewness, kurtosis and Jarque-Bera for inspection of normality. 
Table 9: Inter-Correlation Matrix Results
	
	POV
	CPI
	ACF

	POV
	Pearson Correlation
	1
	-.466
	.978

	
	Sig. (2-tailed)
	
	.058
	.008

	
	N
	46
	46
	46

	CPI
	Pearson Correlation
	-.466
	1
	-.064

	
	Sig. (2-tailed)
	.058
	
	.073

	
	N
	46
	46
	46

	ACF
	Pearson Correlation
	.978
	-.064
	1

	
	Sig. (2-tailed)
	.008
	.073
	

	
	N
	46
	46
	46


Source: Computed using SPSS (V.21).
Result of data presented in Table 9 reveal that the correlation between the dependent and the independent variables ranged between 0.466 to 0.978 while the relationship between the independent variables ranged between 0.064 and 0.462.  The problem of multi Co-linearity occurs when there is high correction between independent variables used in the study model. According to Kwahar and Onov (2014), the desirable result of inter-item correlation matrix is that the relationship between the independent and the dependent variables should be above 0.30 while the relationship between the independent variables themselves should be below 0.30.  Since most of the relationship matrix between the independent variables fall below 0.30, it implies that the study model is free from the problem of multi co-linearity.
Table 10: Skewness, Kurtosis and Jarque-Bera Tests of Normality

	S/No
	Variables
	Skewness
	Kurtosis
	Jarque-Bera
	Prob.
	Obs

	1
	POV
	-.961808
	0.398948
	4.275430
	.022199
	46

	2
	CPI
	-.97949
	0.37864
	3.136586
	.059857
	46

	3
	ACF
	.246926
	1.541531
	3.094462
	.738804
	46


Source: Computed using SPSS (V.21).

Results of test statistics presented in Table 10 show that some of the series with negative signs such as POV and CPI are clustered to the right at the lower values while ACF clustered to the left thereby, giving the symmetry of the distribution fairly balanced tails. Kurtosis values for the entire series are close to zero, indicating the symmetry is near bell-shape.

The standard value of Jarque-bera for a normally distributed series is 3 (Kwahar & Onov, 2014). In Table 9, CPI and ACF have the values of 3 while the value of POV is close to 3.  It can therefore be safely stated that the series exhibit the characteristics of a normal distribution.
Table 11: Hierarchical Regression Results 
	Dependent Variable: POV
	Step 1(β)

	T
	Step2 (β)
	T

	CPI
	-.26*
	-5.1
	-.04
	-1.4

	ACF
	
	
	-.43*
	-2.71

	R
	.37
	
	.51
	

	R2

Adj. R2
	.14
	
	.26
	

	Δ R2
	.14
	
	.12
	

	F Δ
	17.1
	
	13.6
	

	sigF Δ
	17.1
	
	-3.6
	


Source: Computed using SPSS (V.21).NB: *indicates significance at 0.05 Level

Result of hierarchical regression presented in Table 11 show that in step 1, CPI has significant independent prediction of poverty (β = .26, p<.05) with joint prediction of 0.14 (R2 = .14, F = 17.1, p<.05). This means that CPI accounted for 14.0 percent variation in poverty.

With the inclusion of ACF in step 2, the variance for the poverty was 26 percent (R2 = .26, F = 13.6, p>.05) which accounted for .12 percent variance change in poverty (Δ R2 = .12). This means that the effect of ACF in the relationship between POV and CPI is not significant. This suggests that Agricultural Credit Guarantee Scheme Fund is not significant moderator of the effect of inflation on poverty Nigeria. 
4.7 Discussion of Findings 

Results of the paper revealed that consumer price index showed no significant positive effect on poverty in Nigeria. This suggests that an increase in the level of CPI does not aggravate the depths of poverty in Nigeria, though inflation reduces the value of money in an economy. This finding contradicts that of Olalere and Adeyemi (2018) which showed that there is a unidirectional causality flowing from poverty to inflation. Also, statistics from the World Bank (2023) show that Inflation pushed an estimated four million more Nigerians into poverty in the first five months of 2023, indicating that average prices of locally produced staples have increased faster than average inflation. The present study finding suggests that other confounding factors such as insecurity occasioned by farmers-herders clashes could have higher effect on poverty than inflation. 

In the same vein, Agricultural Credit Guarantee Scheme Fund showed no significant positive effect on poverty reduction in Nigeria. Thus, contrary to expectations, an increase in Agricultural Credit Guarantee Scheme Fund does not lead to poverty reduction. This suggests that the funding of agricultural production through the Agricultural Credit Guarantee Scheme Fund has not been sufficient to pull beneficiaries out of poverty. This finding is in consonance with that of Enenche et al. (2014) which found that ACGSF loans were not adequate for farmers to increase output in Benue State, Nigeria. 

The study consequently found that Agricultural Credit Guarantee Scheme Fund is not a significant moderator of the effect of inflation on poverty in Nigeria.  This implies that the provision of Agricultural Credit Guarantee Scheme Fund to beneficiaries is not adequate and hence cannot significantly reduce the adverse effect of inflation on poverty. Thus, Agricultural Credit Guarantee Scheme Fund has not improved the marginal welfare of Nigerians. 
5.0 Conclusion and Policy Recommendations

The depth of poverty in any society is proportional to inflationary trends, ceteris paribus. The current rising rate of inflation in Nigeria and its pervasive effects on the economy is therefore a crucial issue for national concern.

In view of these findings, the following recommendations are made:

(i) The Federal Ministry of Finance should leverage on consumer price index (CPI) as a tool for poverty reduction as it contributes positively to increase in the depth of poverty in Nigeria. The Ministry can do this through monetary policy and also by collaborating with State Governments to monitor fiscal policy via expenditure control using the avenue provided by the National Economic Council, headed by the Vice-President.

(ii) The Central Bank of Nigeria should intensify efforts at disbursing Agricultural Credit Guarantee Scheme Fund to rural farmers who constitute a vast majority of poor farmers in Nigeria. This when done, will impact more meaningfully on agricultural participants and lead to poverty reduction in Nigeria.
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