26 CBITOBE rocriogAPCTBO | MDKHAPOA4HI EKOHOMIYHI BIQHOCUHU

Aworinde Olalekan Bashir', Yinusa Olumuyiwa Ganiyu?,
Williams Tolulope Oyakhilome®

MACROECONOMIC POLICIES AND
THE AGRICULTURAL SECTOR IN NIGERIA:
EVIDENCE FROM ASYMMETRIC COINTEGRATION

This study examines the impact of macroeconomic policies on Agricultural output in Nigeria
using the Asymmetric cointegration estimator. The results of the study showed that interest rate,
inflation and exchange rate are important monetary policy variables driving the performance of
agricultural sector in Nigeria. In addition, from the fiscal angle, the study found that budgetary
provision for the agricultural sector over the years in Nigeria have been abysmally low and not up
to the 10% of total budget specified in the Maputo (2003) declaration, although agricultural budg-
etary allocation has a positive and significant relation with agricultural output. Similarly, the study
Jfound that institutional quality propels growth of the agricultural sector in Nigeria, but statistically
insignificant. The study therefore concludes that macroeconomic policies (monetary and fiscal) apart
from institutional quality are crucial variables that influence the performance of agricultural sector
in Nigeria, as a results government need to align properly both the monetary and fiscal variables to
achieve better agricultural performance while not overlooking the role of institutional quality.
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Asopinne Onanekan bammp, Inyca OnymyiBa Ianiio,
Binpsimc Torynona Osxinome

MAKPOEKOHOMIYHA ITOJITHUKA
TA ATPAPHUI CEKTOP HITEPII:
JIOKA3U ACUMETPUYHOI KOIHTEI'PALIIT

Y ubomy Odocaidxucenni eueuaecmovca 6naué MAaKpOEKOHOMIYHOI NOAIMUKU HA
ciabcvkozocnodapcoke eupoonuumeo 6 Hicepii 3a donomoeoro ouinrosaua acumempuuHoi
Koinmeezpauii. Pe3yavmamu 0ocaiddcenHs nokasaau, wio npoueHmMHa cmaexa, ingaauia ma
O00MIHHUIL KYPC € 6aMCAUGUMU 3MIHHUMU 2POUL0BO-KPEeOUmHOI NOAIMUKU, W0 6USHAYAIOMb
pesyavmamu OdisavHocmi azpapnozo cexkmopy 6 Hieepii. Kpim moeo, 3 ¢hickaavnozo 6oky,
00cai0NceHHA NOKA3aio, w0 0r0xcemui 3ade3neveHHA CiabCbKO2OCNO0APCbKO20 CEKMOopy
npomsieom 6azamoox pokie y Hizepii 6yau 6esmexcro nusvkumu i ne docsieaau 10% 6io 3azaavhozo
O1002cemy, 3asnauenozo 6 oexaapauyii Manymo (2003), xoua po3nodia 6100xcemy Ha ciabcoke
2ocnodapcmeo mae noumueHe i 3HauHe 6iOHOWIEHHs 00 NPOOYKYii CiabCbKo20 20cnodapcmed.
Ilodionum uunom 0ocaidxnceHHA NOKA3GA0, WO IHCMUMYUIUHA AKICMb CHPUSE 3POCMAHHIO
ciabcvkozocnodapcokozo cekmopy 6 Hieepii, are cmamucmuuno nesnauna. Tomy docaioncenns
PoOuUmMb BUCHOBOK, W0 MAKPOCKOHOMIMHA noaimuka (2poutogo-Kpedumna ma QickaivHa), Kpim
incmumyuiinoi axkocmi, € upiWAAbHUMU 3MIHHUMU, W0 6nAu6aromv Ha egexmuseHicmo
ciabcvkozocnodapceovkozo cexmopy 6 Hieepii, ockiabku 6 pe3yavmami ypao noguren npaguibHo
y3200umu sIK 2poulo8o-Kpeoumny, max i ickaibry éeautunu, wiod 0ocsaemu Kpauux noKa3HuKie
CiAbCbK020 20CN00apcmea, a He He 36adcarou Ha poab IHCMUMYUiliHoT aKocmi.
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Karouosi caoea: maxpoexonomiuna noaimuxa, egexmueuicmb CiabCbK020 20Cn00apcmea,
Manymo, incmumyuitina sKicme.

ABopunne Oaanekan baump, Nnyca Oxymynsa Ianuio,
Yuabsamce Toaymona Osixuiome

MAKPOBSKOHOMMYECKAA ITOJIUTUKA
W ATPAPHBIV CEKTOP HUTEPUM: TIOKA3SATEJIbCTBA
ACUMMETPUYHON KOMHTETPAITUN

B smom uccaedosanuu usywaemcs 6ausHue MAKPOIKOHOMUHECKOU NOAUMUKU HA
ceabckoxoszsiicmeennoe npouzeoocmeo ¢ Hueepuu ¢ nomowpro oueHwuKa acumMmempu4Hol
Kounmezpauuu. Pesyibmamuot ucciedoeanus nokazaau, 4mo npoueHmMuAs CMaeKa, UHGAAUUL u
00MEHHBLI  KYPC BAMNCHbL CMEHHHIMU OCHeNCHO-KPeOUmMHOU NOAUMUKU, onpedeisrouiue
pesyabmamot desmeavHocmu azpaptozo cexmopa ¢ Huzepuu. Kpome mozo, us guckaivnozo
CMOpoHbL, UCcAedosanue NOKA3a10, 4mo 0100xicemuble 00ecnevenus CeabCKoX03UCmeeHH020
cexmopa 6 meuenue muozux aem ¢ Huzepuu 6vtau 6esmeprno nuzkumu u ne docmuzaau 10% om
obwezo Grodxcema, ykazannozo 6 oexaapauyuu Manymy (2003), xoms pacnpedeaenue 6100xcema
Ha CeabcKoe XO03AUCME0 UMeen NOA0NCUMEeAbHOe U 3HAYUMEAbHOe OMHOuWeHUue K NpooyKuyuu
ceabcko20 xossticmea. Ilo0oGHbIM 06pasom uccaedosanue NOKA3AA0, YMO UHCIUMYUUOHAAbHAS
Kauecmeo cnoco6cmeyem pocmy ceabckoxossicmeenno2o cexkmopa 6 Hueepuu, o
cmamucmuyecku  HesHayumeavna. Ilosmomy uccaedosanus deaaem 661600, umMo
MakposKonomuueckas noaumuxa  (OeHexcHo-kpedummnas u  QuckaivHas), Kpome
UHCMUMYYUOHAABHO20 KAYecmea, AGAAIOMCA PeularouumMu NepemMeHHbIMU, GAUAIOWUX Ha
appexmuenocmo ceavckoxossiicmeennozo cexmopa 6 Huzepuu, nockoavky 6 pesyivmame
npasumeabcmeo 004NCHO NPABUALHO CO2AACO6AMb KAK OCHENCHO-KPeOUmHyl, maxk u
Quckarvhylo eéeaununvl, wmoobl OCHUMD AYHIMUX NOKA3AMeAell CeAbCKo20 X03aUcmed, a He
Ynyckas uz 6uody poab UHCHUMYUUOHAIbHO20 KA1ecmed.

Karouesvle cao6a: MaxkposKoHOMu4eckas NOAUMUKA, SPGHeKmUEHOCHb CeabCKo20 X03sicmed,
Manymy, uHcmumyyuoHanbHas Ka4ecmeo.

1. Introduction. Nearly 8§00 million people suffer from hunger globally and the
vast majority of them live in developing countries (United Nations, 2015). These fig-
ures motivate the inclusion of zero hunger, defined as the eradication of hunger and
the achievement of food security, as a Sustainable Development Goal (SDG) in the
United Nations (UN) Sustainable Development Agenda and feeding of Africa as one
of the High 5s (five) of the African Development Bank Agenda. To achieve the sus-
tainable development goals and the goal of feeding Africa for the developing countries
there is the need to reinvigorate the agricultural sector of developing countries. The
Agriculture sector in most developing countries is largely underdeveloped and relies
on primitive tools as against mechanized Agriculture, output per hectare is still very
low, access to capital and credit by farmers is very limited and at very high cost, basic
amenities and infrastructure that can enhance Agricultural performance is minimal
and of very poor quality. Despite these challenges, Agriculture remains very key to the
development of Nigeria. Agriculture still employs 60 per cent of the total labour force
in Nigeria (Adeoti, 2002). The growth rate of the contribution of the agricultural sec-
tor stood around 7.2 per cent in 2006 as against 4.2 per cent in 2002 but rose to 5.53
per cent in 2014 but reduced to 4.53 per cent in 2016 during the recent economic
recession.
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The current federal government in Nigeria made agriculture one of its pillars of
growth and job creation as contained in the Economic Recovery and Growth Plan
(ERGP).The Economic Recovery and Growth Plan (ERGP) recognized agriculture
as one of the six priority sectors. The goal of the current Federal government is the
creations of Agricultural programs that can ensure Nigeria grow what Nigerian eats.
But to what extent has the government provided and plan to realize this goal through
the Agricultural sector. thus, the need to assess extent to which government budget-
ary allocation (fiscal spending) align with government policy direction and conform
with the Maputo (2003) declaration that African countries should commit 10 per cent
of their budgetary allocation on agriculture and rural development with an effort to
increase agricultural production, reduce hunger and have food security. Prior to this
agreement, most countries in Africa including Nigeria do import food as a result of
the low agricultural output. When countries engage in importation of food a lot of
foreign exchange earnings would be lost and consequently affect food prices as well as
the standard of living of the people.

It is important for Nigeria to commit to the Maputo declaration because the
development of the agriculture sector in Nigeria is the gateway to industrialization
and as such the Nigeria case is somewhat peculiar because it cannot be compared to
emerging economies that started from low-to-medium technologies to advanced
technology. This is because such economies have the required infrastructure such as
constant electricity supply among others to develop her economy. For, the case of
Nigeria, there is the need develop the agricultural sector first, rather than concentrate
on sectors where they can export high value added technology and import value
added agriculture. This is because institutions and infrastructure that will culminate
into gains from trade is not in place. Thus, there is the need for the Nigerian govern-
ment to key into the Maputo declaration to achieve food sufficiency and also to grow
the manufacturing sector which requires agricultural output as their raw materials.

Apart from the issue of budgetary allocation, which captures the fiscal side in the
macroeconomic equation, the role of monetary policy in agriculture sector develop-
ment in Nigeria also require urgent evaluation particularly with the high cost of cred-
it which may be attributable to high level of interest rate, inflation and exchange rate.

Several studies have examined separately the link between fiscal policy and agri-
cultural sector output (Alesina, Ardagna, Perotti, Schiantarelli, 2002; Benetrix &
Lane 2009; Alagh, 2011; Zhllima, Imami, Kachelein & Merkay 2013; Wesselbaum,
2014) while a number of other studies have investigated how monetary policy affects
agricultural output. Among the pioneer studies in this regard include the works of
Schuh, 1974; Shei, 1978; Tweten, 1980; Barnett et al, 1981; Chambers and Just,
1982; Starleaf, 1982; Bessler, 1984; Chambers, 1984; Devadoss et al, 1985; Orden,
1986; Barbhart, 1989; Orden and Fackler, 1989; Dushmanitch and Darroch, 1990 ;
Kargbo ,2009; Asfaha and Jooste, 2007; Akbar and Jamil 2012; Muroyiwa, Sitima,
Sibanda & Mushunje, 2014. More recent studies include the works of Ginn and
Poroy (2018) on optimal monetary policy and food subsidies and the latest work by
Tule, Salisu and Chimete (2019) on predictability of agricultural commodity prices
using headline inflation in Nigeria. Many scholars have investigated the relationship
between macroeconomic variables and agricultural trade, but there is little literature
available on the subject of macroeconomic variables specifically fiscal and monetary
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variables on agricultural output relationships in Nigeria. The examination of the
direct effect of macroeconomic variables on agricultural sector output in Nigeria has
thus far received little attention. The findings of the various past studies have been
mixed and inconclusive and they failed to examine jointly the impact of monetary
and fiscal policies as macroeconomic policies that affect agricultural output in
Nigeria. The previous studies were focused on either monetary policy or fiscal policy
but considering the strong linkage between monetary and fiscal policy and expected
alignment between them, it becomes expedient to examine the link between fiscal and
monetary policy jointly on agricultural output particularly in a country like Nigeria
that is considering the development of Agriculture such that it becomes the main stay
and huge source of export revenue for the government. This remains the important
gap that this paper addressed by examining the effect of macroeconomic policies on
Nigeria agricultural output by providing answers to the following research questions:
What is the role of the Maputo (2003) declaration on Nigeria agricultural output and
how well aligned is the budget with government policy direction? What is the impact
of agricultural budgetary allocation, inflation rate, exchange rate, interest rate as core
fiscal and monetary policies on agricultural output in Nigeria? What impact had
quality governance on the Nigerian agricultural growth and what lessons can be learnt
from these experiences about the future role of agriculture in the development
process? In order to provide answers to the research questions raised, the paper
employs the asymmetric cointegration estimators unlike previous studies in the liter-
ature that have used the symmetric cointegration estimators overlooking the role of
asymmetries in the economy. Apart from the introduction, this paper is further divid-
ed into four other sections. Section two dwells on the review of literature. Section dis-
cusses the Maputo declaration of 2003 in Africa and specifically in Nigeria. Section
four centres on the methodology of the study. Data, results and discussion of findings
is presented in section five while section six provides the concluding remarks and rec-
ommendations.

2. Brief Review of Literature. Many scholars have investigated the relationship
between macroeconomic variables and agricultural trade, but there is little literature
available on the subject of macroeconomic variables specifically fiscal and monetary
variables on agricultural output relationships in Nigeria. The direct effect of macro-
economic variables on agricultural sector output in Nigeria has thus far received little
attention. The plethora of studies conducted in other countries especially the devel-
oped economies has documented mixed findings.

The various findings from the studies have not reached a consensus on the vari-
ous monetary and fiscal variables that drive Agricultural output. A study by Kargbo
(2009) examined the effects of macroeconomic factors on agriculture in South Africa
and provides evidence that expansionary monetary policy favours agriculture in the
short run. Specifically, interest rates, inflation and money supply have significant
impacts on agricultural product and input prices. This finding is similar to the find-
ings of (Townsend 1997, Ivanova, Dawson & Lingard 2003) that identified that a co-
integration relationship exists between macro-economic variables and agricultural
prices; they provide proof that interest rates shocks have large positive impacts on
agricultural prices by significantly increasing farm cost and cost of short run and long
run credit. Also Dewen and Fang 2004 identified that macroeconomic policy such as
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industrialization, urbanization, rural taxes, agricultural trade conditions, and liberal-
ization policies are external conditions that influence farmer income growth.

Furthermore, other strands of studies have also examined the effect of monetary
policy, specifically, effect of exchange rate on agricultural sector, for example Back
and Koo (2008) studied the relationships between short run and long run agricultur-
al trade balance, macroeconomic aggregates and agricultural variables in United
States of America and revealed that exchange rate, agricultural price and disposable
income are weak exogenous variables in the USA agricultural sector, but have a sig-
nificant effect on agricultural trade balance. Other studies include the work of Fadeyi,
Ogundeji and Willemse (2014) showed that farm prices and agricultural exports in
South Africa are affected by fluctuations in exchange rate. Earlier studies on Tunisia
by Chebbi and Olarrega (2011) revealed contrary finding and identified that the
impact of exchange rate depreciation in Tunisia is ambiguous on agriculture sector. A
recent study by Ginn and Poroy (2018) on the effect of optimal monetary policy in
the presence of food subsidies employed the dynamic stochastic general equilibrium
model (DSGE). The study documented that in the presence of credit constrained
households and households with a significant share of food expenditures, a coordi-
nated reaction of fiscal and monetary policies via subsidized price targeting can
improve aggregate welfare. Subsidies smooth prices and consumption, especially for
credit constrained households, which can consequently result in an interest rate reac-
tion less intensely with subsidized price targeting compared with headline price tar-
geting. A more recent study by Tule, Salisu and Chimeke (2019) examines the pre-
dictability of agricultural commodity prices in Nigeria’s inflation forecast using
twelve major agricultural commodities. The study employed the Westerlund and
Narayan (2015) estimator and the recursive (expanded) window approach. The
results revealed that agricultural commodities individually predict both headline and
food inflation better than the random walk model which is the benchmark model for
forecasting inflation.

The various studies have employed different methodologies and estimation tech-
niques ranging from the cointegration, error correction method, panel data regres-
sion estimation, dynamic stochastic general equilibrium model among other estima-
tion methods. But none of the studies employed the asymmetric cointegration
methodology in the study of the link between macroeconomic policies and
Agricultural output within the framework of quality governance. This is an important
gap addressed by this study.

3. Maputo Declaration and Africa. In Figure 1, it was observed that majority of
the countries who are parties to the Maputo declaration of 2003, majority of the
countries budgetary allocation to agriculture are less than 10 per cent. It is only
Burkina-Faso, Niger, Mali, Malawi and Ethiopia that adhered to the declaration.
However, there was a far cry from the Maputo declaration for other Africa countries.
It is only Senegal and Zambia that is very close. On the average for the period 2000-
2010, Nigeria agricultural budgetary allocation is around 2 per cent.

3.1. Maputo Declaration and Nigeria. With the Maputo (2003) declaration that
African countries should allocate 10 per cent of their annual total expenditure to agri-
culture so as to alleviate poverty, reduce hunger and increase employment generation,
the Nigeria’s government has allocated less than 2.1 per cent on the average for the
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period 2003-2018. It is only in 2008 and 2009 that the government allocated 5.41 and
5.38 per cent respectively. In, 2015, the government allocated less than 1 per cent of
her total budgetary allocation to the agricultural sector.
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Fig. 1. Maputo Declaration & Africa, author’s

This suggests that the Nigeria government are only interested in lip service with-
out adhering to the Maputo declaration and that the budgetary allocation to agricul-
ture have not aligned with the Maputo (2003) policy direction.
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Fig. 2. Percentage of Agricultural Budgetary Allocation to National Budgetary
Allocation (2003-2018), author's

3.2.The Role of Maputo (2003) Declaration on Nigeria Agricultural Output.
Although, the Nigerian government have not aligned with the Maputo (2003) decla-
ration that total agricultural budgetary allocation should be 10 per cent of her total
annual expenditure. Right from the inception of the declaration, the Nigeria budget-
ary allocation has been 2.01per cent on the average. Despite, the low budgetary allo-
cation, agricultural output has been on the increase over the years despite the stag-
gered budgetary allocation. Thus, if government efforts are geared towards the imple-
mentation of the Maputo (2003) in Nigeria, there is the tendency for more agricul-
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tural output growth which will guarantee food security and possibly eliminate hunger.
Asides from food security and elimination of hunger it will lead to increase in impor-
tation of value added in agriculture thereby creating more foreign earnings to the gov-
ernment
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Fig. 3. Co-movement between agricultural budgetary allocation
and agricultural GDP, author's

The solid line (right scale) is the agricultural GDP and the dotted line (left scale)
is the agricultural budgetary allocation.

4. Methodology

4.1. The Unit Root Tests. The study begins the analysis, by testing for the order of
integration of the variables using the Augmented Dickey-Fuller ADF (1979), the
Phillips and Perron PP (1988) and Ng-Perron NP (2001) which test the null hypothesis
of a unit root. A major drawback of this approach is that it does not account for the pres-
ence of structural breaks and that the series might be level stationary instead of first dif-
ference, thus rejecting the null hypothesis wrongly. To account for the wrongly rejection
of the null hypothesis and to take care of structural breaks, the LM test of Lee and
Strazicich (2003) which endogenously determines structural breaks is used. This test
addresses the problems of bias and spurious rejections which other tests are criticized of.
In addition, the tests correspond to Perron’s (1989) exogenous structural break with a
change in the level and the trend. Lee and Strazicich’s (2003) model allows for two
endogenous breaks both under the null and the alternative hypothesis. In the LM test of
Lee and Strazicich (2003) demonstrate that the two-break minimum LM test has greater
or comparable power to the Lumsdaine-Papell, LP, Test, thus accounting for it use.

4.2. Asymmetric Cointegration Tests. To examine the possibility of asymmetric
adjustments in the series, the study uses the Enders and Siklos (2001) asymmetric
cointegration methodology. Relationship between agricultural output and macroeco-
nomic variables can be expressed as:

LAGDP, = ay + a, LAGRICBA, + a,INTR, + asLEXR, + a,INF, + asINST, + & (1)

where LAGDP; is the natural logarithm of the real GDP of the agricultural sector,
LAGRICBA; is the natural logarithm of agricultural budgetary allocation, LINTR; is
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lending interest rate, LEXR; is the natural logarithm of the exchange rate, LINF; is
consumer price index and INST} is the institutional quality. The specified model in
equation (1) is tested for a long-run relationship. After estimating the model, the
obtained residuals series €, are subjected to a unit root test that of the form:

Agt = pgt—l + Ut (2)

where ¢; is the residuals from equation (1) and assumed to be purely white noise with
a zero mean and a constant variance while v, is anindependent and identically dis-
tributed disturbance with zero mean. If the null hypothesis of p = 0 can be rejected,
then g; is stationary. The model in equation (2) assumes a symmetric adjustment
process and, therefore, change in g, is pe;_j regardless of whether €;_; is positive or
negative. However, if agricultural output and macroeconomic variables shows asym-
metric adjustment behaviour, therefore, the model in equation (2) is mis-specified.
Enders and Siklos (2001) propose two test of asymmetries; a threshold autoregressive
(TAR) and a momentum-threshold autoregressive (M-TAR) models. Following
Enders and Siklos (2001) two different hypotheses can be tested. The TAR model is
given as:

Agp = Iipr&e—q + (1 — I)page—q + v, (3)

where I;is the Heaviside indicator such that

{1 lf gt—l 2 T}
I =

Oif g1 <7 )

where t is the value of the threshold and it is endogenously determined using the
Chan (1993) technique. The method arranges the values of ¢,and Ag,for the TAR and
the M-TAR models respectively in ascending order and exclude the smallest and the
largest 15%, making consistent estimatewhich yields the smallest residual sum of
squares over the remaining 70%.

The M-TAR model takes the following form:

Agy = Myprep—q + (1 — M)pagrq + v, (&)

where M, is the Heaviside indicator such that
M. = {1 if Agp_q = T}
El0ifAg  <T

The necessary condition for the stationarity of ¢ isthat p1<0, pp<0and (1 +py)
(I +pp) <1.If g1 isabove the long-run equilibrium value, thenadjustment is at the
rate of py, butife, | is below the long-run equilibriumvalue then adjustment is at the
rate of py. However, adjustment is symmetric if p; = py. Therefore, where the null
hypothesis HO: (p; = p») is rejected, then the TAR model can be used to capture the
signs of the asymmetries. The M-TAR model is useful when the adjustment exhibits
more momentumin one direction than the other. That is, the speed of adjustment
dependson whether &,_; is increasing or decreasing. If |p|<|p,|, then increasesin A g, |
may tend to persist, whereas decreases revert back to the thresholdare done quickly.

(6)
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Enders and Siklos (2001) proposed two sets of tests to test the null hypothesis HO: py = py
in equation (5) for both the TAR and M-TAR models. The F statistic does not fol-
low the standard distribution, consequently, &J,, from the estimated TAR model is
compared with @*u ufor the M-TAR modelprovided in Enders and Siklos (2001).
Since there is no presumption whether to use TAR or M-TAR model, the recom-
mendation is to use the information criteria to determine the better model among the
two. If the residuals in equations (3) and (5) are serially correlated, they are:

P
Agy = Iipr&rq + (L= Ip)paep—q + Z Biler—_; + v, (7)
i=1
P
Aer = Myprge_q + (1 — Mp)pageq + z Yibei + v, 8)
i=1

Model in equation (7) represents the new TAR model while the one in equation
(8) is the modified M-TAR model, respectively.

The asymmetric version of the error correction model (ECM) is formulated as
equation (9) and (10).

ALAGDPt = plllté\t—l + p12(1 - It)ét—l + Z (pkALAGRICBAt_l

i=1 9)
P P P P
+28RALEXRt_i +znkAINTRt—l +z Xy AINFRt_i +ZkaINSTt—i
i=1 i=1 i=1 i=1

ALAGDP, = p; 1 Mé,_y + pro(1 — M)é,_4 + Z @ ALAGRICBA,_;

=1

P P P (10)
+ Z 8 ALEXR,_; + Z nWALINTR,_; + Z «, ALINFR,_;

i=1 i=1 i=1

P
+ Z @, AINST,_;

i=1

The ECM represented by the parameters pj; captures the speed of adjustments

back to the equilibrium. The speed of adjustment for any positive deviation from
long-run equilibrium (depending on the attractor indicator) is denoted by pyy. In the
same vein, the of speed of adjustment of any negative deviations as defined by the
attractor indicator, is known as py».

5. Data and the Estimated Results
5.1. Data. The data-set used in this analysis consists of annual series covering the
period 1984-2018 for Nigeria. The data are as follows; agricultural output is the real
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GDP of the agricultural sector (AGDP), agricultural budgetary allocation (AGRIC-
BA), exchange rate is defined as the average official exchange rate of the naira to the
United States dollar (EXR), inflation is the consumer price index (INFR), interest
rate is the lending interest rate (INTR) and institutional quality (INST) is the aver-
age of all the institutions variables namely as; average of government stability, socioe-
conomic conditions, investment profile, law and order, democratic accountability
and bureaucracy quality. The annual data on agricultural output, agricultural budget-
ary allocation, exchange rate, interest rate and inflation rate comes from the Central
Bank of Nigeria statistical bulletin and the institutional quality variable is sourced
from the International Country Risk Guide (ICRG). The criteria for choosing the
time frame are based on the data availability and the operation of the flexible exchange
rate regime by the Central bank of Nigeria (Ahmad, Pentecost and Harvey 2011).

5.2. Unit Roots Test Results

5.2.1. ADF, PP and the NP. The results in Table 1 shows that the Augmented
Dickey-Fuller ADF (1979), the Phillips and Perron PP (1988) and Ng-Perron NP
(2001) which test the null hypothesis of a unit rootindicate that all the variables are
non-stationary 1(0) at levels, but stationary at first differences I(1), thus giving room
for the estimation of long run relationship.

Table 1. Unit Root Tests, author’s

Variables ADF PP NP

LAGDP -1.026 -1.112 -0.948
ALAGDP -4.873 -4.875 -2.017
LAGRICBA -1.065 -1.381 -1.008
ALAGRICBA -5.854 -6.432 -4.044
INFR -0.775 -0.775 -0.483
AINFR -4.332 -4.332 -3.655
LEXR -1.536 -1.520 -0.406
ALEXR -4.142 -4.142 -4.095
INTR -2.505 -2.318 -1.616
AINTR -4.531 -7.371 -5.151
INST -1.878 -1.779 -1.287
AINST -6.506 -6.542 -5.013

Notes: In this paper for the NP test we use the test statistic MZt. Proper lag length for each test was chosen by AIC ***
and ** indicates significance at the 1% and 5% levels respectively.

5.2.2. The LM Test with Structural Breaks. Following, the unit root test of ADF,
PP and NP that all variables are first difference, the study examined the possibility of
structural breaks in the all the series. Results from Table 2 shows that accounting for
one structural break, all the series were not stationary at levels, but all the series were
later stationary in their first differences. The LM test with two structural breaks sug-
gests that inflation rate, interest rate and institutional quality were all significant at
levels, whereas agricultural real GDP and exchange rate were stationary in their first
differences.From the foregoing results on unit root, the study concludes that all the
results were stationary in their first differences, thus giving room for the estimation of
long-run symmetric cointegrating relationship.
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The identified structural break dates by the LM Test were shown to have taken
place mostly between the late eighties and nineties. These periods were period of
severe external shocks, institutional and structural reforms. The external shocks
include oil price slumps of the 1990s and the resultant worsening in terms of trade.

Table 2. LM Tests with One and Two Structural Breaks, author's

Variables TB o k A TB, TB, o k A
LAGDP 2000 | -2.268 0 | 05 | 2000 | 2005 | -4.074 1] 05,06
ALAGDP 1995 | -5.1287 [ 0 [ 0.4 | 2000 | 2003 [ -9.4177 [ 0o | 05,06
LAGRICBA | 2008 | -2.067 1] 07| 199% | 2008 | -4.059 1] 0407
ALAGRICBA | 2009 | -6.7717 [ 1] 0.7 | 1997 | 2009 | -7.608 | 1 | 0.4,0.7
INFR 1997 | -3.138 1] 04 | 1994 | 2009 | -5.939" 1] 03,06
AINFR 1995 | -5.3237 1| 03[ 1996 | 2009 | -6.089" 1 | 04,06
LEXR 1998 | -3.248 1] 041 1995 [ 1999 | -5.176 1] 03,04
ALEXR 2000 | -5.596" 0] 05 7] 1997 [ 2000 |-83177" | 0 | 04,05
INTR 1989 | -5.057 0| 02 ] 1989 | 1998 | -6267" | 0 | 02,04
AINTR 1990 | 82677 | 0 | 02 | 1988 | 1998 [ -9.065 [ 0 | 02,04
INST 1996 | -3.993 0 | 04 ] 1993 | 2003 [-5623" [ 0 [ 03,06
AINST 1994 | -8.137 | o | 03 | 1997 | 2002 | -9.8417 | 0 | 04,06

Note: k is the optimal number of lagged first-differenced terms included in the unit root test to correct for serial correla-
tion. TB denotes the estimated break points. The critical values shown are come from Table 3 Panel M in Lee and
Strazicich (2003). *, ** and *** denote significant at 10, 5 and 1 per cent levels respectively.

5.3. Results on Cointegration Tests

5.3.1. Symmetric Cointegration Test. Symmetric cointegration test procedure, where
the lag length for each country is selected using the AIC was applied to the series. The
results are reported in Table 3 from which it is evident that the null of no cointegration was
not rejected. The non-detection of cointegration among the series reported in Table 3from
the linear tests could be attributed to the presence of non-linearities and asymmetric
adjustments of the series. Moreover, these tests generally, have low power. Failure to reject
the null of no cointegration by conventional tests of cointegration in the presence of non-
linearities and structural changes are well documented in the literature. For example, see
among others Ahmad and Aworinde (2016) and Balke and Fomby (1997). To address this,
the paper uses the asymmetric cointegration of Enders and Siklos (2001) methodology
explained in Section 4.2 and the estimated results are discussed in 5.3.2 below.

Table 3. Estimated Parameters of Long-Run Equation for Model |, author's

Dependent Variable : LAGDP

Variable Coefficient Standard Error t-test Prob
C 6.784 1.544 4395 0.000
LAGRICBA 0.421 0.329 1.281 0.148
INTR -0.316 0.300 -1.053 0.170
INFR 0.224 0.075 2.9977 0.031
LEXR 0.407 0.218 1.864 0.112
INST 0.389 0.408 0.953 0.216
ADF -1.653 0.185

Note: *** ** and * indicates significance at the 1%, 5% and 10% level.
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5.3.2. Asymmetric Cointegration Tests. The information criteria were used to
determine whether the adjustment mechanism is best captured as a TAR or M-TAR
process, while the Ljung-Box Q-statistic was used to determine whether the estimat-
ed model is free from serial correlation or otherwise. The results of the Enders and
Siklos (2001) tests are reported in Table 4.

Table 4. Estimates for Asymmetric Cointegration, author's

Parameters TAR MTAR
Consistent (¢,,) Consistent (¢;,)
D1 -0.204 -0.395
(0.257) (3.607)
D2 -0.168 —0.213**
(1.675) (3.184)
Tests
Hy: F(py =p, = 0) 9306 12.065"
Hy: F(py = py) 2.409 7.015
Threshold T 0.118 0.321
AIC -32.116 -29.431
Hy: no serial correlationQ, 5 (4) 2.654(0.53) 1.065(0.79)

Note: Critical values are obtained from (Wane et al. 2004). *** ** and * signify statistical significance at the 1, 5 and 10
per cent levels, respectively. The t-statistic are in parenthesis

The null hypothesis of no cointegration for both the MTAR model is rejected
given that at the 5 per cent statistical significance level, the calculated F-statistic
(12.065) is greater than the critical value (9.85) for the MTAR. The null hypothesis of
symmetric conitegration under the MTAR model is also rejected at the 5 per cent sta-
tistical significance level (see column 3). This means that the MTAR model is accept-
ed because of the evidence of asymmetric and symmetric cointegration.

In line with the a-priori expectation with respect to the stationarity of the error
term, py and py have negative value. Also, [p1|>|py| in the MTAR model, this shows
that the rate of correction of the disequilibrium is faster when agricultural output and
macroeconomic variables are increasing, than when the rate is declining.

The asymmetric version of the error correction model (ECM) is formulated as
equation (10) because cointegration among the variables has been established, in
addition to the clear evidence of asymmetric adjustment under the MTAR model.
The MTAR model in equation (10) describes the dynamic relationship among the
variables. The result of the asymmetric error correction model under the MTAR
specification is presented in Table 5.

With the MTAR model, the speed of adjustment is very high when it is positive
and the correction back to equilibrium is about 62%. The adjustment back to equi-
librium is only 30% when it is negative. In addition, the results show that agricultur-
al budgetary allocation has positive but insignificant relationship with agricultural
output. The non-significant of this is not-unconnected with the low agricultural
budgetary allocation to the agricultural sector. The coefficient of interest rate is neg-
ative and significant. This suggests that a 1 unit increase in interest rate will lead to 35
per cent fall in agricultural output, that is if the monetary authorities decides to
increase the interest rate by 1 per cent, agricultural output will fall and thus any
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increase in interest rate will discourage investment in the agricultural sector, while a
decrease in interest rate suggest that agricultural output will increase. In addition, real
exchange rate has positive significant relationship with agricultural output. Also,
inflation rate has a positive significant relationship with agricultural output. Thus, a
unit increase in inflation rate will lead to about 22 per cent increase in agricultural
output. The implication of this result is that when there is increases in the price level,
agricultural output will increase, this suggest that during this period farmers will want
to increase their output because of the increases in price. Lastly, institutional quality
has a positive but insignificant relationship with agricultural output. The positive
coefficient of institutional quality suggests that Nigeria institutions do impact posi-
tively of agricultural output.
Table 5. Non-Linear Error Correction Models, author's

Variable Coefficient Standard Error t-test Prob
P11 -0.617 0.107 57927 0.000
P12 -0.303 0.086 -3.5037 0.005
ALAGDP(-1) 0.739 0.225 3.278" 0.014
ALAGRICBA(-1) 0.358 0.573 0.625 0.184
AINTR(-1) -0.346 0.158 21937 0.042
ALEXR(-1) 1.159 0.561 2.067 0.056
AINFR(-1) 0.215 0.064 3374 0.011
AINST(-1) 0.763 0.488 1.562 0.113

Note: pyjand pyy are the error correction terms for negative and positive residuals respectively.*,**,*** designates sig-
nificance at the 10%, 5% and 1% levels.

6. Conclusion. This study examines the impact of fiscal and monetary policies on
agricultural output in Nigeria. It employed the asymmetric cointegration method and
documented that macroeconomic policies have mixed impact on agricultural output
in Nigeria over the years. Specifically, important monetary variables that drive agri-
cultural output in Nigeria include interest rate , exchange rate and inflation rate while
government budgetary provision for the agricultural sector is still abysmal low and far
below the Maputo recommendation, thus its non-significance. Institutional quality
was found to have a positive relationship with agricultural output in Nigeria; howev-
er, it does significantly influence agricultural output. The study therefore concludes
that macroeconomic policies both monetary and fiscal are important drivers of agri-
cultural performance in Nigeria and good institutional quality is key in achieving bet-
ter performance in the agricultural sector in Nigeria. It is against this conclusion that
the study recommends that institutional quality need to be strengthen in Nigeria as
this may go a long way to assist macroeconomic policies which will engender better
performance in the agricultural sector. The government may need to show more polit-
ical will to meet up with the Maputo (10%) requirement in terms of budgetary provi-
sion for the agricultural sector.
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