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Abstract
The Nigerian manufacturing sector is one of the largest in Africa and the biggest in ECOWAS region. However, output of this sector has contributed minimally to the overall growth of the economy. This paper examined the impact of financial deepening on the manufacturing sector productivity in Nigeria from 1970 – 2021. The dependent variable is gross manufacturing output, proxy for manufacturing sector productivity while broad money supply, as a percentage of GDP is the major explanatory variable. The control variables are banking sector credit, interest rate spread and exchange rate. The sources of data for these variables are the Central Bank of Nigeria Statistical Bulletin, the National Bureau of Statistics and the World Bank Development Indicators.  This paper was anchored on the endogenous growth theory. The model was estimated using unrestricted ARDL model and the structural vector autoregressive (SVAR) analytical technique. The result showed that financial deepening had significant impact on the manufacturing sector productivity. The VAR-impulse response function showed that gross manufacturing output responded asymmetrically to changes in the included variables. Thus, this paper recommended among other things, the policy need of the Central Bank to strengthen the deposit money bank and to work in collaboration with development banks like Bank of Industry to make credit available at single digit interest rates to manufacturers and entrepreneurs.
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Introduction
The manufacturing sector is one of the vital sectors of an economy that promote sustainable growth and development, coupled with the ability to create jobs. Naude and Szirmai (2012) asserts that the manufacturing sector is very strategic in the global world as it expands and  accelerates rapid growth vertically and horizontally, as well as has the power to enhance structural change and motivate self-sufficiency. Evidence from India indicates that rapid growth in the manufacturing sector has been accompanied by higher productivity and profitability of Indian manufacturing companies, as the manufacturing sector contributed about 26.13 percent to GDP in 2022.The manufacturing sector is critical for the growth of the Nigerian economy as, it has a multiplier effect on other sectors of the economy. The manufacturing sector takes the advantage of raw materials and services from other sectors, stimulating demand for raw materials to intermediate goods to other sectors of the economy.

A cursory examination of the sector has shown some downward trend in productivity from the Nigerian manufacturing sector. This explains the flight of investment in the sector. The performance of the Nigerian manufacturing sub-sector in the last two decades has not yielded the desired outcome as it has not exceeded the 12 percent contribution to GDP it achieved in 2000. The scenario is a mixture of initial mild growth and subsequent retrogression as it dropped from 12 percent in 2000 to 8.8 percent in 2020(NBS, 2021). Table 1 presents the trend of the sector from 2000 to 2020.
Table 1: Manufacturing Sector Performance (2000 - 2020)
	Criteria
	2000
	2005
	2010
	2015
	2018
	2019
	2020

	Gross manufacturing out (N’Million)
	13,958
	21,305
	32,262
	43,459
	46,779
	45,119
	68,508.5

	Manufacturing sector contribution to GDP 
	12%
	8.0
	6.6%
	9.5%
	8.8%
	13.9%
	15.75%

	Manufacturing value added (% GDP) 
	17.51%
	12.07%
	6.45%
	9.43%
	8.68%
	13.77%
	15.57%

	Annual growth rate 
	3.3%
	8.8%
	7.0%
	5.2%
	5.1%
	7.75%
	10.3%

	Capital utilization (%)
	36.1%
	54.8%
	59.2%
	55.4%
	66.2%
	88.5%
	110.45%


Source: CBN Bulletin (2020), AfDB (2020)

However, various policy actions have been adopted to ameliorate the above situation, such as the stabilization measures of 1982, the restrictive monetary policy and stringent exchange control measures of 1984, export promotion, import substitution, the Transformation Agenda, and others. The policy outcomes have shown poor or inadequate results. In this paper, manufacturing output was used to measure manufacturing sector performance.
Financial deepening, including banking sector reforms the world over is predicated on the need to increase risk management procedures and enhance corporate governance in order to strengthen and reposition the banking industry, to enable it contribute effectively to the development of the real sector through its intermediation process. It also fosters healthy competition in banking operations, ensuring an efficient framework for monetary management, expansion of savings mobilization base, enforcement of capital adequacy, promotion of investment and growth through market-based interest rates; and increasing sophistication of the global financial products (Sanusi, 2011). Table 2 presents the trend of growth in the banking financial sector.
Table 2: Growth Trend in the Nigeria Banking Industry 1990-2020)
	Year
	Total Assets (N' Billion)
	Total Deposit (N' Billion)
	Total Earnings (N' Billion)
	Total Investment (N' Billion)

	1990
	82.9578
	23.1885
	1.3655
	33.1381

	1991
	117.5119
	30.3597
	0.64
	51.45

	1992
	159.1908
	41.7842
	1.2305
	40.85

	1993
	226.1628
	60.53
	1.656
	49.5549

	1994
	295.0332
	77.1888
	1.5433
	47.8673

	1995
	385.1418
	99.4927
	2.1549
	46.5199

	1996
	458.7775
	118.4558
	2.5075
	54.3486

	1997
	584.375
	141.6833
	3.4593
	79.4245

	1998
	694.6151
	172.0514
	4.1985
	83.928

	1999
	1070.0198
	274.1988
	5.2474
	88.9817

	2000
	1568.8387
	357.1031
	7.9487
	129.2513

	2001
	2247.0399
	499.1615
	15.9199
	179.355

	2002
	2766.8803
	653.2412
	35.375
	228.5639

	2003
	3047.8563
	759.6325
	62.9286
	172.137

	2004
	3753.277803
	932.9301
	72.7723
	179.8596

	2005
	4515.11757
	1089.45028
	88.3821
	358.585

	2006
	7172.932139
	1747.252763
	141.5774102
	826.3322333

	2007
	10981.69358
	2693.554336
	292.2986676
	1134.708209

	2008
	15919.55982
	4309.523056
	480.7185618
	1165.978701

	2009
	17522.85825
	5763.511215
	890.3326382
	1401.588243

	2010
	17331.55902
	5954.260452
	1869.132393
	1200.936632

	2011
	19396.63376
	6531.913009
	2574.658906
	1136.45438

	2012
	21288.14439
	8062.104813
	2551.176143
	1156.123346

	2013
	24301.21388
	8606.611493
	1836.9067
	1140.58066

	2014
	27526.41629
	11936.92883
	888.9931887
	1315.414854

	2015
	28173.26094
	11403.21827
	1223.203844
	1379.913367

	2016
	28571.29392
	11256.6248
	1362.018837
	1402.773947

	2017
	31300.99849
	12383.37037
	1447.630297
	1732.546931

	2018
	31792.03998
	12010.35324
	1567.325871
	1681.921688

	2019
	41,225.1024
	40262.56941
	10809.6627
	1826.103425

	2020
	74,238.1724
	60104.95261
	21604.52678
	1754.0125565


Source: CBN (2018), AfDB (2020)
In this paper, financial deepening is measured with broad money supply as a percentage of Gross domestic products (GDP) and manufacturing sector productivity was measured with gross manufacturing output. The objective of this paper is to examine the link between financial deepening, a monetary variable and manufacturing sector productivity, a real sector variable. In other words, this paper intends to understudy the nexus between the real sector and monetary sector using both the autoregressive distributed lag (ARDL) and the Structural vector autoregressive (SVAR) model analytical technique. 
Empirical Literature Review
This sub-section reviews the extant empirical literature relating to the topic of the study and the review is done chronologically starting from the earliest to the latest in publication. The sub-section is presented as follows:
Ercan (1990) investigated the impact of financial liberalization on the real sector in Turkey. Using the OLS method, the study found that financial liberalization deepened the financial market in Turkey and allows the market to be more efficient in its financial intermediation function, which in turn affected the manufacturing sector positively.    

Bankole, Lawanson and Aminu (1999) investigated the impact competition on labour employment in the short and long-run between the period 1970 and 1998 in Nigeria. Using a regression model, the empirical results suggest that in the short-run, import competition over time led to the adoption of capital saving technology by three sub-sectors, which are food, beverages and tobacco (FBT), wood and wood product. However, in the long-run, the same results hold for the last two sub-sectors only.

Ukoha (2000) investigated the determinants of manufacturing capacity utilization in Nigeria between the period 1986 and 1998. The study used the ordinary least square (OLS) to achieve its objectives. The results show that exchange rate, government capital expenditure and real per capita income have positive impact on the manufacturing capacity utilization in Nigeria.

Rousseau and Wachtel (2001) examined the relationship between economic growth and financial intermediation in 56 countries. The study utilized the Granger Causality Approach (GCA) and found evidence of causality between economic growth and financial intermediation in those countries. However, the direction of causality between economic growth and financial intermediation was not mentioned in their work.

Maria and Juan (2002) examined the degree to which firms face credit restrictions that alter their investment decision in Columbia. The study used the OLS and found evidence which indicates that Columbian firms are restricted by external resources and are compelled to resort to internal sources. The study further revealed that financial liberalization and the greater credit availability reduced such restrictions and that financial crisis had a strong and negative effect on investment and its financing in the manufacturing sector. 

Oyaromade (2005) used the cointegration and error correction mechanism to investigate the impact of policy reforms in mobilizing private savings in Nigeria during 1981-2002. The study found that financial sector reform resulted in higher financial deepening while savings responded positively to changes in financial variables.

Adewuyi (2009) examined macroeconomic policy reforms on Nigeria’s manufacturing sector during the period 1970 – 2000 employing a simultaneous regression model technique. Empirical results suggest that there is a trade-off between capital and labour in the manufacturing process. The result also shows that higher general price level hinders employment in the manufacturing sector.

Ogunleye and Obiora (2009) explored the likely impact of economic reforms on the performance of the manufacturing sector in Nigeria. The Ordinary Least/Squares (OLS) econometric method was employed to analyze the data for the period 1975 - 2002. The study revealed that average tariff rates, foreign direct investment, trade openness and the dummy variable that capture the reform period have positive effects on manufacturing output. However, capacity utilization and real exchange rate impact negatively on manufacturing output.

Dada (2012) examined the financial sector reform and evaluated its effects on the growth of manufacturing sector. A sample of selected manufacturing output and financial sector reforms variables such as, credit to manufacturing sector, real interest rate to manufacturing sector, market capitalization to manufacturing sector and total deposit to manufacturing sector with annual data between 2001 and 2011 were used while cointegration and granger-causality techniques were used to ascertain the relationship. The result indicates that financial sector reform has direct effects on the growth of the manufacturing sector in Nigeria. The study recommends that government should create a more conducive and enabling environment by improving on infrastructures, security as well as protecting indigenous industries in order to build-up the manufacturing sector of the economy.

Udoh and Ogbuagu (2012) examined the link between financial sector development and industrial sector growth in Nigeria over the period 1970 – 2009. The study used the Autoregressive Distributed Lag (ARDL) bound cointegration approach. The results show that financial sector development has significant negative impact on industrial production both in the longrun and in the shortrun. 

Tomola, Adebisi and Olawale (2012) investigated the effect of bank lending and economic growth on the manufacturing output in Nigeria over the period 1973 – 2009. The study used the Engle-Granger residual-based cointegration and vector error correction. The results show that manufacturing capacity utilization and bank lending rates significantly affect the manufacturing output in Nigeria. However, the study could not establish the nature of the relationship between the manufacturing output and economic growth in Nigeria. 

Udah and Obafemi (2013) examined whether or not financial sector variables stimulate the growth of output in agricultural and manufacturing sectors of the Nigerian economy from 1970 – 2012. The study employed the impulse response function and the variance decomposition analysis within the framework of VAR. The results suggest that relaxing the financial development constraints and deepening the financial sector is crucial to boosting economic growth in Nigeria.  

Sanya (2014) conducted an empirical investigation of the impact of financial sector reforms on the performance of manufacturing sector in Nigeria between the period of 1980 and 2009, using the cointegration approach. Findings from the study show that financial sector reforms in Nigeria did not have significant impact on the growth of manufacturing output in Nigeria during the reviewing period. Based on these findings, the study recommends appropriate policies that will increase credit to the private sector and ensure efficient allocation of credit to the private sector.

Itiveh (2014) examined the impact of financial sector reforms on banks financial services to the manufacturing sector of Nigeria between the period 1970 to 2008, using various econometric estimations including the ordinary least square, the co integration and error Correction Technique. The result show that although the reforms of the banking sector have had positive impact on the manufacturing sector in terms of credit, yet such credit did not have significant impact on the manufacturing activities of the country. The paper recommends that government policies be focused more on income, saving, interest rate variables and that the imperative of broad money supply be increased through the appropriate monetary policy instruments to enhance performance income.

Olanrewuju, Aremo andAiyegbusi (2015) investigated the effect of banking sector reforms on the output of the manufacturing sector in the Nigerian economy between 1970 and 2011. The methodology of co-integration and error correction model was employed. The empirical results show that the effects of bank assets, lending rate, exchange rate and real rate of interest on manufacturing output were positively significant but with very low impact. On the other hand, the financial deepening and interest rate spread negatively and significantly impacted on the output growth of manufacturing sector in Nigeria. The study recommends the need for policy makers to initiate proper counter​cyclical banking reforms that will serve as buffer measures to lessen or abort the negative impacts of any banking reforms on the manufacturing output growth.

Omolara and John (2016) examined financial sector reforms and output growth in manufacturing sector in Nigeria between the period 1970 and 2013. The study utilized both the descriptive and Vector Autoregressive Model (VAR) approaches. The findings from the study indicate that the financial sector performed better in the post reforms era compared to the pre-reform period. Surprisingly, the growth of manufacturing output indicators was low in the post reform era. Based on the findings the study suggests the need for proper review of the financial sector reforms introduced to enhance Output growth of the manufacturing sector as the sector is critical to the growth of the economy at large due to its multiplier effect on the other sectors of the economy. 

Ogbeide and Rotimi (2016) investigated the impact of domestic financial reforms on manufacturing performance in Nigeria during the period 1981 – 2014. The study used the Johansen cointegration and error correction modeling techniques in achieving its objectives. The results show that domestic financial reforms have positive though not statistically significant impact on manufacturing sector in Nigeria. The study further reveals that natural resource abundance does not have innate damaging effects on economic performance in Nigeria.

Iorember and John (2016) investigated the effect of commerce bank credit on the manufacturing sector output in Nigeria from 1980 to 2015 using Cochrane-Orcutt method. The study finds that inflation  and interest rates have negative effect in manufacturing sector output while loans and advances, broad money supply have positive effect with manufacturing sector output .The study recommends policies that could reduce the effect of inflation and interest rates and increase loans and advances to the manufacturing sector. 

Ume (2017) studied the relative impact of basic credit in the manufacturing sector in Nigeria (1986 to 2013). The major object that prompts the study was to investigate the extent of the impact of bank credits on the output of the manufacturing sector in Nigeria. The study adopted the auto repressive distributed lag (ARDL) Bound co-interaction test approach and error correction representations. The study while focusing on the short run relationship finds that every explanatory variable and their following lags as significant functions of volume of output of the manufacturing sector at 5%. 

Gbadebo, et al (2017) investigated banks credits and manufacturing growth in Nigeria from 1978-2015.  The study employed secondary data obtained from the Central Bank of Nigeria statistical bulletin.  The researchers were able to establish that the variables bank credit and manufacturing growth had long run co-integration.  In the result, they obtained, three of the co-efficient variables -capital, capacity utilization, and commercial bank loans to the manufacturing factor have the correct signs and are significant at the 5 percent level. The interpretation is that these variables determine manufacturing sector growth in the long run. They recommend that government should use oil revenue to pursue the growth of the manufacturing sector. Ume, et al (2017) supported this study. 

Elijah (2017) carried out and empirical analysis of the impact of bank credit on the manufacturing sector output in Nigeria (1986-2016) The data collected were analyzed using auto- regressive distributed lag (ARDL) models The study finds that bank credit contributed positively to manufacturing sector output in both short and long run . The study recommends that bank reforms should be carried out to ensure more credit goes to the manufacturing sector. 

Muchingam, et al (2017), examined the nexus between bank lending and manufacturing sector growth in Zimbabwe. The study used E. views 7 to analyse time series data from 2009 to 2015 and computing an ordinary least squares regression model. The study establishes a positive relationship between commercial bank loans and volume of manufacture index. The study recommends that there should be a monetary policy targeted and ensuring a sectoral allocation of bank credit with disbursement to boost the flow of credit to the manufacturing sector. 

Ogbonna (2018) studied the impact of bank funding on the growth of Nigeria’s manufacturing sector. The study was anchored on the endogenous growth theory and underpinned by the realist philosophical paradigm there by emphasizing both qualitative and quantitative approaches in data seeking, gathering and analysis. The study adopted the causality and impact test which establishes that there is a bi-directional relationship between bank funding and manufacturing sector growth and the impact of bank funding is with a lapse of time while the impacting interest and integration rates were immediate. The study recommends that the economy should to tap from the growth enhancing potentials of the manufacturing sector.  Again, the study suggests that government should create enabling business environment with special single- digit interest rate for the manufacturing sector and also an intervention funds for the sector. The study covered the periods from 1987 to 2015. 

Okere (2020), investigated the effect of bank credits on the manufacturing sector output in Nigeria from 1981 to 2018. The study adopted the auto regressive distributed lag (ARDL) Bound co-integration test approach and error correction term. The investigation reveals that bank credits exhibited an optimistic and significant relationship with the presentation of manufacturing sector in Nigeria. The study therefore recommends that policies should be geared towards deepening the financial sector and enhancing the health and soundness of banks in Nigeria.  Elijah, (2018) and Oni (2014) corroborated these findings in their studies. 

Ali (2020) studied the effect of banking sector reforms on the manufacturing sector in developing economies (a study of Nigeria 1986-2018).  The major objective of the study was to investigate the relationship between aggregate credit, bank reserve requirement, commercial banks investment, Loan to deposit ration, lending rate (LR), real effective rate and manufacturing sector output growth (MGDP) anchored on Financial Liberation Theory and Keysian theory of finance and  economics growth. The study used secondary data obtained from NBS and CBN and serial correlation test to ascertain the long and short run relationship between ACM, CBR, CBI, LDR, LR and MADP at 5 percent level of significance. The study shows positive relationship between banking sector reform and the Nigerian manufacturing sector. The study recommends the strengthening of the banking sector reform and up to date monitoring and appraisal of the banking sector reform to address the challenges for improvement and to contribute positively to the manufacturing g sector growth. 
In summary, from the reviewed empirical studies, it was observed that studies abound on banking sector reform and manufacturing output in Nigeria. These studies employed different techniques of analysis ranging from Ordinary Least Square (OLS), simultaneous regression, vector autoregressive and vector error correction model techniques to Granger Causality. However, they produced mixed and conflicting results on the impact of financial sector reform on manufacturing output in Nigeria. This paper focuses on financial deepening which banking sector reform is an integral component. Methodologically, this paper employed the structural VAR approach since for example; the VAR approach is a theoretic and policy challenged.  Furthermore, majority of the reviewed studies concentrated on economic growth rather than manufacturing output. For example Dada (2012) studied the effect of banking sector reforms on the growth of manufacturing sector, while Sanya (2014) examined the impact of financial sector reforms on the performance of the manufacturing sector, also Itiveh (2014), Olaranwaju et al (2015), Omolara and John (2016) examined the link between banking sector reforms and the growth of the manufacturing sector. Others, such as Ikeora et al (2016) evaluated the relationship between banking sector reforms and the performance of the Nigerian economy. Most importantly, the financial liberalization regimes in the financial sector were incorporated in this study through regime dummy.

Methodology, Model Specification and Data Source

Theoretical Framework
In recent times, it has been proven that financial development (which is necessitated by financial deepening) plays a significant role in economic growth and development of any country. However, economic growth and development are only possible when the real sector is efficient. As we discuss the theoretical framework of this study, the basic premise is that an economy grows because its real sector is efficient. The implication is that an economy with robust financial sector but week real sector hardly grows. Hence, efficient and/or promising real sector together with improved financial sector is a necessary condition for economic growth and development. Conversely, Robison (1952) argued that the kind of relationship that exists between finance and growth is growth-led. McKinnon (1973), Shaw (1973) and Goldsmith (1969) have all favoured financial development as a relevant means of economic growth and development in their works. Growth and development depend on the efficient use of the capital stock, and financial institution performs the allocation function. The sector strategically provides all that is needed towards the attainment of efficient financial resource allocation for onward optimum outputs and productivity (Greenwood & Jovanovic, 1990; Bencivenga & Smith, 1991; Boyd & Smith, 1997; Levine, 1997). 
Model Specification
The frameworks Ogunsakin (2014); Olanrewaju, Aremo and Aiyegbusi (2015) and Campbell and Asaleye (2016), lay the foundation of this paper’s model building. Thus:
PMSt = f(BFRt, At) 




(3.1)
Where: PMS is manufacturing sector performance; BFR is the measure of banking reforms or target indicators during reforms. A, in the model one represents those conditioning variables which could also determine the productivity of the invested capital. Various indicators have been used to proxy financial sector deepening for instance Olanrewaju et al (2015), used real interest rates, interest rate spread, lending rates, ratio of broad money to nominal GDP as a proxy for banking reforms. In this study, we used the ratio of broad money supply as percentage of GDP to proxy financial sector deepening. Modifying equation 3.1 and rendering it stochastic in a log-linear form, we obtained the following model.

LGMOt = β0 + β1LM2/GDPt + β2EXRt + β3IRSt + β4LMCAPt + β5MCUt + ut

(3.2)
Where β0is the intercept term; β1 – β5 are the coefficients of explanatory variables; and u is astochastic error term that is assumed to be well behaved.
Table 3: Summary of A priori Expectation

	Variable 
	Coefficient Symbol
	Expected Sign

	M2/GDP
EXR

IRS

MCAP
MCU
	β1

β2

β3

β4

β5
	+, β1 > 0
-, β2 < 0

-, β3 < 0

+, β4 > 0

+, β5 > 0


 Source: Authors’ compilation (2023)

Estimation Technique and Procedure
VAR model explains the endogenous variables solely by their own history, apart from deterministic regressors. In contract, we use structural vector autoregressive (SVAR) model which allows for the explicit modeling of contemporaneous interdependence between the left hand side variables.  Again, recent years’ structural version of the VAR became increasingly popular in empirical macroeconomic research since they are developed to overcome the known inference problem in reduced form modeling. The SVAR model assumes that the Nigerian economy can be captured by the following structural form equation:
G(L)Yt = C(L)(Xt + εt





(3.3)
Where: G(L) is a n x n matrix polynomial in the lag operator, C(L) is a n x k matrix polynomial in the lag operator; Yt is a n x 1 vector of endogenous variables; and Xt is a k x 1 vector of exogenous variables; εt is a n x 1 vector of structural disturbances, with var(εt) = ∏, where∏ is a diagonal matrix. Corresponding with this structural model is a reduced from VAR:

Yt = A(L)(Yt + B(L)Xt + Ut




(3.4)
Where: A(L) and B(L) are matrices polynomial; Ut is a vector of reduced form disturbances; with var(Ut) = ∑. Let F be the contemporaneous coefficient matrix in the structural form, and let H(L) be the coefficient matrix in G(L) without contemporaneous coefficient. That is,
G(L) = F + H(L) 






(3.5)

Therefore, the structural and reduced form equations can be related by 

A(L) = F-1H(L) and B(L) = F-1C(L) 



(3.6)

And the error terms are related as:
Ut = F-1εt  or εt = FUt which implies

∑ = F-1∏F-1






(3.7)

Consistent estimates of F and∏ are inferred by estimates of ∑ which can be obtained by the maximum likelihood estimation. Since the right-hand side contains n x (n + 1) free parameters to be estimated while the left-hand side contains only n x (n + 1)/2 parameters, we need n x(n +1) restrictions to achieve identification. Normalisation of the diagonal elements of F to be unity leaves n x(n – 1)/2 additional restrictions which should be motivated by economic theory (Lawong, 2010)

The Impulse Response Functions (IRFs)

IRF is an essential tool in empirical causal and policy effectiveness analyses. It is used to evaluate the effectiveness of a policy, especially monetary policy. Impulse response analysis provides extremely useful information with which to characterize the dynamics of a model by illustrating the evolution over time of the effects of shock on variables and, importantly, on the persistence of the effects of the shock over a long period. An IRF traces out the response of a variable of interest to an exogenous shock. This means that the ultimate effect of a shock can vary depending on the state of the system at the time of the impact of the shock, and on the sign and magnitude of the of the shock. In this study, we trace the effects and the persistence of shock in gross manufacturing output (GMO), bank credit to manufacturing (BCM), exchange rate (EXR),  interest rate spread (IRS), market capitalization (MCAP) and manufacturing capacity utilization (MCU) on the gross manufacturing output during each phase of reforms in Nigeria.
The estimation procedure for this study includes unit root test, co-integration and the SVAR analytical procedure. The variables are defined and explained in line with the theoretical postulations.  The ARDL bounds testing procedure consists of estimating an unrestricted error correction model with the following generic form:
ΔLGMOt = α + Σβ1ΔLGMOt-i + Σ β2ΔLM2/GDPt-j + Σ β3ΔEXRt-k + Σ β4ΔIRSt-l + Σ β5ΔLMCAPt-m + Σβ6ΔMCUt-n + η1LGMOt-1+η2LM2/GDPt-1 + η3EXRt-1 + η4IRSt-1 + η5LMCAPt-1 + η6MCUt-1+µt











(3.5)
The above equation shows the unrestricted ECM version of ARDL specification. The bounds test is mainly based on the joint F-statistic whose asymptotic distribution is nonstandard under the null hypothesis of no cointegration. The first step in the ARDL bounds test approach is to estimate equation (3.2) by OLS, which tests for the existence of a long-run relationship among the variables by conducting an F-test for the joint significance of the coefficient of the lagged level of the variables. Thus, the null hypothesis of no cointegration for equation (3.5) is stated as follows:

H0:η1 = η2 = η3 = η4 = η5 = η6= 0, against H1: η1 ≠ η2 ≠ η3 ≠ η4 ≠ η5 ≠ η6 ≠ 0
Our F-statistic which normalizes on LGMO is denoted with FLGMO(LGMO/ LM2/GDP, EXR, IRS, LMCAP, MCU). The F-test has a nonstandard distribution which depends upon: (i) whether variables included in the ARDL model are I(0) or I(1); (ii) the number of regressors; and (iii) whether the ARDL model contains an intercept and/or a trend. Two sets of critical values are reported in Pesaran et al. (2001): one set is calculated assuming that all variables included in the ARDL model are I(0) and the other is estimated considering the variables are I(1). We reject the null hypothesis of no cointegration when the F-statistic exceeds the upper critical bounds value. We do not reject the null hypothesis if the F-statistic is lower than the lower bounds. Finally, the decision about cointegration is inconclusive, if the calculated F-statistic falls between the lower and upper-bound critical values. Moreso, Pesaran and Pesaran (1997) argued that it is imperative to ascertain the constancy of the long-run multipliers by testing the above error-correction model for the stability of its parameters. The commonly used tests for stability are the cumulative sum (CUSUM) and the cumulative sum of squares (CUSUMQ), both of which have been introduced by Brown et al. (1975).
Sources of Data
The data sources include the Central Bank of Nigeria Statistical Bulletin, National Bureau of Statistics and World Bank Development Indicator.
Result Presentations, Analysis and Discussion of Findings
Correlation Analysis

It is widely known that multicollinearity is a sample phenomenon rather than population. This implies that we only bother about the degree of its presence and not of existence. Here, correlation analysis is used to ascertain the degree of relationship between the explanatory variables of the model. The essence of this is to ensure that multicollinearity does not constitute a serious problem. This result is reported in Table 4 below. 

Table 4: Coefficients of Correlation among the Regressors for Multicollinearity
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Correlation
	
	
	
	
	

	Probability
	LGMO 
	LM2/GDP 
	EXR 
	IRS 
	LMCAP 
	MCU 

	LGMO 
	1.000000
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	LM2/GDP 
	0.454305
	1.000000
	
	
	
	

	
	0.0000
	----- 
	
	
	
	

	
	
	
	
	
	
	

	EXR 
	0.642167
	0.540076
	1.000000
	
	
	

	
	0.0000
	0.0000
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	IRS 
	0.659152
	0.564629
	0.595073
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	0.0000
	0.0000
	0.0000
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	LMCAP 
	0.345210
	0.676797
	0.659251
	0.497004
	1.000000
	

	
	0.0000
	0.0000
	0.0000
	0.0000
	----- 
	

	
	
	
	
	
	
	

	MCU 
	-0.260669
	-0.118763
	0.221410
	0.035517
	-0.139676
	1.000000

	
	0.0002
	0.0973
	0.0018
	0.6212
	0.0509
	----- 

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Source: Authors’ Computation using EViews 10
The result reveals that all the variables are correlated. However, it was found that no pair-wise correlation coefficient between any two regressors was up to the stipulated benchmark of 0.8. Therefore, we conclude that no serious problem of multicollinearity exists in the sample.
Stationarity Test

The stationarity of each time series was investigated using both ADF and PP unit root tests. The results are presented in Table 5 below. The results from both ADF and PP unit root tests reveal that all variables are non-stationary at their level state, but were all stationary at first difference. In other words, all variables are integrated at the same order (i.e. I(1)).
Table 5: ADF and PP Unit Root Tests Results
	Variables

Level 




First difference

I(d)




ADF

PP


ADF

PP

	LGMO


-2.6359
-2.7176

-14.4079***
-14.4021***
I(1)




(0.0875)
(0.0728)

(0.0000)
(0.0000)

LM2/GDP

-1.0106
-4.0370***

-10.0177***
-19.4337***
I(0)




(0.7494)
(0.0091)

(0.0000)
(0.0000)

EXR


0.9818

2.0377


-4.6489***
-14.4823***
I(1)




(0.9964)
(0.9999)

(0.0002)
(0.0000)

IRS


-0.3442
-3.8969**

-11.6257***
-26.0962***
(0)




(0.9145)
(0.0139)

(0.0000)
(0.0000)

LMCAP

-0.5977
-0.5900

-15.0900***
-15.1922***
I(1)




(0.8670)
(0.8687)

(0.0000)
(0.0000)

MCU 


-1.5954
-1.2866

-4.4994***
-14.2222***
I(1)




(0.4830)
(0.6358)

(0.0003)
(0.0000)

	Critical values:

  @level



@difference


1% 


-3.4639



-3.4641



5%


-2.8762



-2.8763


10%


-2.5747



-2.5747


** and *** denote significant at 5% and 1% level of significance respectively.

Source: Authors’ Computation using EVIEWS 10

Cointegration Test: ARDL Bounds Testing Result

Next, we test for the existence of long run relationship among the variables in our models. The cointegration test is conducted taking cognizance of different phases of reforms in the banking sector in Nigeria. Given the nature of our series, the ARDL Bound testing approach to cointegration is employed. The ARDL Bound test approach has a number of features that many researchers feel give it some advantages over the approach suggested by Engel-Granger (1987) and the maximum likelihood based approach proposed by Johansen and Juselius (1990) and Johansen (1991). Firstly, it can be used with a mixture of I(0) and I(1) data, that is, it can be used whether the variables are mutually co-integrated or not. Secondly, it involves just a single-equation set-up, making it simple to implement and interpret. Thirdly, different variables can be assigned different lag-lengths as they enter the model. And, the model can be tested by using the OLS (ordinary least square) once the order of ARDL has been recognized (Pesaran&Shin 1999; Pesaran et al 2001).  In addition, the technique addresses the problem of endogeneity. The result of the cointegration test is presented in Table 7. We show the results for various reform regimes in Nigeria. 
Table 6: Summary of ARDL Bound Testing Cointegration
	




I(0) bound
I(1) bound
F-Statistic

	2.39 
3.38

4.05**



2.39

3.38

14.39*


2.39

3.38

1.020

2.39 
3.38

4.92**

2.39 
3.38

5.56**


2.39

3.38

6.16**


Note: ** denotes significant at 5% significant level 

Source: Authors’ computation using EVIEW 10
Model Diagnostic Test

Model Specification Error Test

Model specification error test is one of the important post-estimation tests carried out by econometricians to ensure that the estimated model is rightly specified. The so-called Ramsey’s model specification error test (RESET) was used to investigate the adequacy of our model specification and the results are reported in Table 6.
Table 7 Ramsey RESET Test Results
	Test-statistic
	F-Statistic
	Prob.(F-stat)

	Value obtained
	1.493045
	0.2353


From the results shown in Table 7 the probability of F-statistic is more than 0.05. Accordingly, at 5% significance level, the null hypothesis that the model is rightly specified cannot be rejected. We therefore conclude that our model is rightly specified.

Serial (Auto) Correlation of the Residual  
Complement to the Durbin-Watson d-statistic for autocorrelation of the residual, the Breusch-Godfrey serial correlation LM test was also used to test for serial correlation of the residual in our model and the results are reported in Table 8.
Table 8: Breusch-Godfrey Serial Correlation LM Test
	Test-statistic
	F-Statistic
	Prob.(F-stat)

	Value obtained 
	1.771360
	0.1958


From the results in Table 9, the probability of the F-statistic is more than 0.05. Following the rule outlined in the previous chapter, we cannot reject the null hypothesis of no-autocorrelation at 5% level of significance. Accordingly, we conclude that our model is not plagued by autocorrelation of any order. 
Normality of the Residuals
The normality of the residual of our model was investigated using the Jarque-Bera (JB) normality test and the results are reported in Table 9
Table 9: Jarque-Bera (JB) Normality Test Results
	Test-statistic
	JB Statistic
	Prob.

	Value obtained 
	2.620899
	0.428718


From the results, the probability of JB statistic in our model is greater than 0.05. At 5% level of significance, we cannot reject the null hypothesis of normality of the residual. Accordingly, we conclude that the residual is normally distributed. 

Heteroskedasticity Test

One of the assumptions of OLS is that the residual has constant variance or is homoskedastic. The violation of this assumption results in heteroskedasticity problem. The constancy of the residual variance was investigated using the Breusch-Pagan-Godfrey (BPG) heteroskedasticity test and the results are reported in Table 10.
Table 10: Heteroskedasticity Test
	Test-statistic
	 F-statistic
	Prob.

	Value obtained 
	1.287738
	0.2801


From the result in Table 10, the probability of the F-statistic associated with BPG F-test is greater than 0.05. Thus we cannot reject the null of homoskedastic variance of the residual at 5% level of significance. Thus, there is no problem of heteroskedasticity in our model.


VAR Impulse Response Functions (IRFs) 
We use the vector autoregressive impulse response function (VAR-IRFs) to characterize the responses of gross manufacturing output (GMO) to a unit shock emanating from broad money supply to manufacturing sector (M2/GDP); exchange rate (EXR); interest rate spread (IRS); market capitalisation (MCAP) and manufacturing capacity utilisation (MCU) for a period of 12 months. 

Figure 1: Response of gross manufacturing output to its own shock
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In Figure 1, the impulse responses of the manufacturing sector productivity were highlighted. It showed the various shock from the included variables to the sector.The result indicated that gross manufacturing output (GMO) responded positively to its own shock within the first 12 months. The response of gross manufacturing output is significant at 95%. 

Discussion and Policy Implications of Findings
This paper examined the effect of financial deepening on manufacturing sector productivity in Nigeria. The finding suggested that manufacturing sector productivity are impacted positively significantly. Specifically, broad money supply to the manufacturing sector exerted significant positive impact on manufacturing sector productivity. Thus, as more funds are allocated to the sector, output will rise. Investors have means to investment more, by investing more, more output is produced. The above findings are supported  by  Ume et al (2017). 
The impact of exchange rate on manufacturing sector productivity has not been substantial. Except during the deregulation and recapitalization periods where exchange rate exert significant negative and positive effect on manufacturing productivity. This result is in line with that of Ukoha (2000), which showed that exchange rate affects manufacturing capacity utilization positively. On the contrary exchange rate depreciation/devaluation leads to fall in manufacturing sector productivity. The demand for foreign goods and services may account for this trend.
Interest rate spread (IRS) exerted significant impact on manufacturing sector productivity. The impact on the average, is negative.Interest rate spread is the difference between lending and savings rate and its impact on gross manufacturing output is positive and significant. This goes to suggest that there is a wide gap or a mismatch between lending and savings rate, meaning that the cost of credits is very high relative to the reward for savings. This case scenario tends to discourage the manufacturers from sourcing funds from commercial banks for investment and expansion of production. Furthermore market capitalization has significant positive impact on manufacturing sector productivity. This explains the support of the capital market in funding manufacturing sector productivity in the immediate to the long-term. Therefore, policy actions of the government aimed at promoting the capital market will definitely have ripple effects on the manufacturing sector productivity. 
Conclusion and Policy Implications
Conclusion

The link between financial sector and the real sector has been established in the development literature (Acemoglu et al.2006, Acemoglu & Zilibott, 1997, Benciverga et al, 1995). This paper examined the relationship between financial deepening measured by broad money supply to GDP and manufacturing sector productivity measured by gross manufacturing output using both the autoregressive distributed lag (ARDL) and the structural vector autoregressive (SVAR). The finding suggested among others that i) bank credit exerted significant positive impact on manufacturing sector productivity, ii) The impact of exchange rate on manufacturing sector productivity has not been substantial, iii) Interest rate spread (IRS) exerted significant impact on manufacturing sector productivity. The impact on the average, is negative. These findings are in line with the objectives of this paper.
Policy Implications
The policy implications of this paper are as follows:
i) The finding showed that broad money supply as a percentage of GDP has a positive impact on manufacturing sector productivity suggesting that bank credit is an efficient tool for funding the manufacturing sector. Thus, this paper recommended the strengthening of banks both deposit money bank and development banks like Bank of Industry to make available credit at single digit interest rates to manufacturers and entrepreneurs.
ii) Since interest rate spread has positive and significant impact on manufacturing sector productivity in Nigeria in the longrun, there is need for monetary policy by the Central Bank of Nigeria to ensure low-interest-based credits to manufacturing sector. This also implies supporting the CBN Anchor Borrowers Programme for agricultural manufacturers.
iii) The Central Bank of Nigeria in collaboration with capital market authorities should provide timely and adequate regulatory framework to strengthen the capital market in order to continue to provide the needed investment capital for the Nigerian manufacturing sector.
iv) The average manufacturing capacity utilization showed positive and significant impact on manufacturing sector productivity. Thus, this paper recommended that the government should provide enabling environment for the manufacturing producers to compete favourably to ensure optimal use of resources.
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